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PREFACE. 


The  excellence  of  the  series  of  monographs  issued  under  the  editor- 
ship of  Professor  Notlmagel  has  been  recognized  by  all  who  are  suffi- 
ciently familiar  with  Gorman  to  read  these  works,  and  the  scries  has 
found  a  not  inconsiderable  proportion  of  its  distribution  in  this  and 
other  English-speaking  countries.  I  have  so  often  heard  regret  expressed 
by  those  whose  lack  of  familiarity  with  German  kept  these  works  beyond 
their  reach,  that  I  was  glad  of  the  opportunity  to  assist  in  the  bringing 
out  of  an  English  edition.  It  was  especially  gratifying  to  find  that  the 
prominent  specialists  who  were  invited  to  co-operate  by  editing  separate 
volumes  wore  as  interested  as  myself  in  the  matter  of  publication  of  an 
English  edition.  These  editors  have  been  requested  to  make  such  addi- 
tions to  the  original  articles  as  seem  necessary  to  them  to  bring  the 
articles  fully  up  to  date  and  at  the  same  time  to  adapt  them  thoroughly 
to  the  American  or  English  reader.  The  names  of  the  editors  alone 
suffice  to  assure  the  profession  that  in  the  additions  there  Mill  be  pre- 
served the  same  high  standard  of  excellence  that  has  been  so  conspicuous 
a  feature  in  the  original  German  articles. 

In  all  cases  the  German  author  has  been  consulted  with  regard  to  the 
publication  of  this  edition  of  his  work,  and  has  given  specific  consent. 
In  one  case  only  it  was  unfortunately  necessary  to  substitute  for  the 
translation  of  the  German  article  an  entirely  new  one  by  an  American 
author,  on  account  of  a  previous  arrangement  of  the  German  author  to 
issue  a  translation  of  his  article  separately  from  this  series,  ^^^ith  this 
exception  the  Xothnagel  series  will  be  presented  intact. 

ALFRED  STENGEL. 


EDITOR'S  PREFACE 

TO   SECTIONS   ON    DISEASES    OF    THE    PANCREAS 
AND   OF  THE   SUPRARENAL  CAPSULES. 


Since  the  publication  of  the  original  edition  of  this  volume,  the 
surgical  importance  of  the  consideration  of  diseases  of  the  pancreas  has 
been  made  especially  manifest  by  the  comprehensive  treatises  of  Korte 
and  of  Mayo  Robson. 

It  has  been  the  privilege  of  the  editor  to  avail  himself  of  the  writings 
of  these  authors,  and  especially  to  refer  to  the  important  contribution 
of  Mayo  Robson  with  regard  to  the  etiology  and  treatment  of  chronic 
pancreatitis.  His  observations  are  a  most  significant  addition  to  those 
of  Opie  concerning  the  influence  of  gall-stones  in  the  etiology  of  acute 
pancreatitis. 

Reference  to  Opie's  work  on  this  subject,  and  to  the  investigations 
by  him,  Flexner,  and  others  on  fat  necrosis,  wdll  be  found  among  the 
additions  made  by  the  editor. 

It  will  be  noted  that  the  possible  significance  of  the  islands  of  Lan- 
gerhans  in  the  structure,  function,  and  disease  of  the  pancreas,  made 
so  prominent  by  Opie  and  others,  did  not  appear  tiU  after  the  publication 
of  the  German  edition. 

It  is  especiall}^  agreeable  to  observe  the  familiarity  of  Professor 
Oser  with  the  ^\Titings  of  English  and  American  investigators,  and  to 
acknowledge  his  courtesy  in  recognizing  their  influence  in  renewing 
interest  in  the  diseases  of  the  pancreas. 

The  additions  made  to  the  section  on  Diseases  of  the  Suprarenal 
Capsules  which  seem  especially  noteworthy  are  the  investigations  on 
the  active  principles  of  suprarenal  extract  by  Abel  and  Crawford,  v. 
Fiirth,  Takamine,  and  others,  and  the  discoveries  concerning  the  thera- 
peutic properties  of  suprarenal  extract. 

The  editor  wishes  to  acknowledge  his  obligation  to  Dr.  Elliot  P. 
Joslin  for  his  assistance  in  revising'the  translation,  and  especially  for 
his  aid  in  collaborating  the  results  of  the  chemical,  physiologic,  and 
therapeutic  researches  which  have  been  made  within  the  past  few  years. 

Reginald  H.  Fitz. 


EDITOR'S  PREFACE 

TO  SECTION  ON  DISEASES  OF  THE  LIVER. 


It  is  my  sad  duty  to  wTite  this  preface  to  the  section  on  Diseases  of 
the  Liver  in  place  of  the  editor,  Dr.  Frederick  A.  Packard,  whose  un- 
timely death  occurred  while  the  volume  was  going  through  the  press. 
Those  who  knew  him  mourn  the  loss  of  a  man  of  singularly 
pure  and  lovable  character,  of  intense  earnestness  of  purpose,  and 
yet  of  entire  simplicity;  and  the  profession  has  lost  in  him  a  dis- 
tinguished member,  of  great  accomplishment  and  great  promise.  Dr. 
Packard's  careful  clinical  work  and  his  interest  in  the  diseases  of  the 
liver  marked  him  as  the  most  suitable  person  to  edit  the  excellent  mono- 
graph of  Quincke  and  Hoppe-Seyler,  and  a  survey  of  the  pages  of  this 
work  will  show  the  numerous  critical  additions,  some  of  which  embody 
contributions  that  appeared  after  the  German  edition,  and  others  ex- 
pressions of  his  own  views  regarding  subjects  under  discussion.  It  is 
unnecessary  to  refer  to  the  many  topics  which  seemed  to  him  to  require 
amplification,  but  in  general  his  practical  and  clinical  interest  will 
be  seen  to  have  led  him  to  devote  especial  care  to  diagnosis  and 
treatment,  including  the  surgical  procedures  that  have  recently  found 
their  place  in  this  field.  With  these  additions  the  articles  on  diseases  of 
the  liver  are  brought  fully  up  to  date,  and  have  no  equal  in  our  language. 

Alfred  Stengel. 
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DISEASES  OF  THE  PANCREAS. 


BY 

L.   OSER,  M.D. 


PREFATORY  NOTE. 


The  pancreas,  perhaps,  presents  a  greater  contrast  between  its  physi- 
ologic importance  and  the  lack  of  clinical  knowledge  concerning  its 
alTections  than  any  other  organ  of  the  human  body. 

It  is  known  that  this  is  one  of  the  most  important  glands  concerned 
in  metabolism,  and,  thanks  to  exact  physiologic  investigations,  it  is  also 
known  that  its  functions  are  manifold;  the  conclusion,  therefore,  is  justi- 
fied that  pathologic  disturbances  of  its  structure  are  followed  b>'  grave 
injury  to  the  vital  functions  of  the  body;  yet  the  jjositive  knowledge  of 
the  jjathology  of  the  pancreas  is  very  slight  when  compared  with  that 
of  the  pathology  of  the  neighboring  organs,  the  liver,  the  intestines,  etc. 

Despite  the  energetic  initiative  of  Friedreich,  further  investigation 
has  progressed  but  slowh',  although  his  classic  treatise  on  diseases  of 
the  pancreas  presented  at  the  time,  in  the  most  suggestive  form,  the  sum 
total  of  clinical  knowledge  on  the  subject,  small  as  it  was.  A  decided 
impulse,  however,  was  giA-en  to  investigators  in  this  field  by  the  persistent 
advance  in  surgery  after  Lister's  imperishable  work.  Surgery  influenced 
the  question  from  two  sides.  It  now  for  the  first  time  became  possible 
to  take  into  consideration  the  solution  of  certain  questions  by  means 
of  experiments  upon  animals.  Only  on  the  soil  prepared  by  Lister  could 
V.  ]\Iering  and  Minkowski  establish  the  important  fact  of  experimental 
pancreatic  diabetes.  On  the  other  hand,  the  clinicians  learned  no  less 
through  therapeutic  surger3^  Certain  processes,  as  cysts,  abscesses, 
necroses,  tumors,  and  chronic  inflammations,  which  had  generally  been 
brought  to  view  only  by  anatomists,  were  now  placed  within  the  realm 
of  diagnostic  knowledge. 

Within  the  past  ten  years  interest  in  the  pancreas  has  increased.  A 
great  impulse  was  given  by  American  physicians,  especially  through  the 
brilliant  work  of  Fitz  and  Senn.  The  valuable  and  comprehensive 
treatises  of  Seitz  and  Nimier  concerning  se\-eral  important  subjects  ap- 
peared in  the  same  period.  The  surgeons  Gussenbauer  (1883),  Senn, 
Ruggi,  Kronlein,  Biondi,  Sendler,  Riedel,  and  others,  and  in  more  recent 
times  and  in  an  especially  prominent  manner,  Korte,  published  com- 
munications, and  the  noted  operators  of  all  lands  made  known  the  bril- 
liant results  of  the  newly  created  pancreatic  surgery.  The  pioneer  ex- 
periments of  \.  Mering  and  Minkowski  aroused  eager  investigation  on  all 
sides,  and  pathologic  anatomy  was  greatly  enriched  by  the  valuable  work 
of  Orth,  Balser,  Langerhans,  Ponfick,  Chiari,  Tilger,  Olivier,  E.  Fraenkel, 
and  others,  and  especially  by  the  important  treatises  of  Dieckhoff  and 
Hansemann.  A  careful  table  of  statistics  and  numerous  monographs 
on  different  themes  appeared  during  this  same  period. 

Notwithstanding  this  impulse,  it  must  be  admitted  that  we  unfortu- 
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14  PREFATORY  NOTE. 

nately  stand  at  the  very  entrance  of  clinical  knowledge.  A  correct 
diagnosis  of  a  disease  of  the  pancreas  is  an  event  almost  worthy  of  pub- 
lication. This  open  acknowledgment  should  not  alarm  us,  but  should 
incite  to  renewed  investigations. 

When  I  undertook  to  describe  the  present  state  of  our  knowledge  of 
the  disease  of  the  pancreas,  I  was  well  aware  of  the  great  difficulties  to 
be  encountered.  The  reports  of  cases  are  entirely  too  few  to  enable  us 
to  use  them  as  a  basis  of  clinical  classification.  I  could  only  combine 
these  reports,  and,  therefore,  was  obliged  to  give  more  space  to  statis- 
tics than  was  their  due  as  almost  the  only  foundation  of  our  present 
knowledge. 

I  was  aware  from  the  first  that,  on  account  of  the  many-sided  char- 
acter of  the  subject  to  be  treated,  nothing  noteworthy  could  be  accom- 
plished without  efficient  aid.  The  expression  of  this  desire  brought  a 
rich  response.  Prof.  Zuckerkandl  has  had  the  kindness  to  sketch  the 
descriptive  and  topographic  anatomy  with  especial  reference  to  the 
cHnical  point  of  view.  Some  facts  have  thus  been  brought  to  light  which 
should  interest  the  clinician  as  well  as  the  surgeon. 

Prof.  Weichselbaum  had  the  goodness  to  place  at  my  disposal  the  re- 
sults of  the  postmortem  investigations  at  the  Vienna  Pathologic  Insti- 
tute for  the  last  ten  years.  Dr.  Zemann,  the  prosector,  undertook  to 
examine,  with  his  usual  thoroughness,  the  autopsies  in  my  hospital  which, 
were  appropriate  for  the  purpose,  and  also  contributed  an  interesting 
report  on  the  results  secured  by  him  elsewhere.  He  examined  also  most 
of  the  microscopic  preparations  obtained  from  experiments  on  animals. 
To  all  these  gentlemen  I  express  my  most  heartfelt  thanks. 

Pathologic  material  is  only  sparingly  at  the  disposal  of  the  clinician. 
A  substitute,  although  not  entirely  satisfactory,  can  be  gained  from 
experiments  upon  animals.  Thanks  to  the  advances  of  sUrgery,  it  is  pos- 
sible to  produce  different  pathologic  processes  in  the  pancreas  of  animals, 
to  study  their  course  during  fife  and  the  anatomic  conditions  after  death, 
and  to  examine  these  at  a  much  earlier  stage  than  is  possible  in  the  human 
body. 

The  accomplishment  of  this  plan  was  rendered  possible  by  the  co- 
operation of  my  assistant.  Dr.  Katz,  and  the  support  of  several  younger 
colleagues.  Several  important  morbid  processes,  as  abscess,  hemorrhage, 
induration,  necrosis,  and  fat  necrosis,  were  produced  in  animals.  The 
course  during  life  could  be  watched  and  immediately  after  death  anatomic 
preparations  could  be  secured. 

The  experiments  upon  animals  permitted  the  testing  of  the  various 
alterations  of  the  functions  of  the  pancreas  when  partially  or  wholly 
destroyed.  They  were  undertaken  in  a  laboratory  of  the  polyclinic. 
During  1893  and  1894  Dr.  Theodore  Zerner,  Jr.,  conducted  the  opera- 
tions, and  later,  with  the  aid  of  my  assistant  physicians  in  the  hospital 
and  in  the  polyclinic,  the  operations  were  performed  by  Dr.  Katz,  who 
has  also  carried  on  many  laborious  chemical  investigations.  To  all 
these  gentlemen  I  owe  a  debt  of  gratitude,  but  especially  to  my  assistant, 
Dr.  Katz,  for  his  help  in  many  different  ways. 

The  further  I  advanced  in  my  work,  the  more  was  it  impressed  upon 
me  that  innumerable  questions  were  to  be  solved,  and  that  it  would  need 
many  energetic  workers  from  the  most  varied  branches  of  theoretic  and 
practical  medicine  to  raise  our  knowledge  of  the  diseased  pancreas  approx- 
imately to  the  level  which  would  correspond  to  its  physiologic  importance. 
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T  liavo  made  it  osiK'ciall^'  my  task  to  dcsci-iho  tlio  prosciit  roiulition 
of  our  km)\\l('(lf;('  on  the  subject,  to  i)oiiit  out  wlicrc  it  was  (Icficicut,  and 
to  stimulate  to  new  work. 

Because  of  the  variety  and  amount  of  the  material  to  he  mastered, 
and  on  account  of  the  relatively  short  time  which  was  at  our  connnand, 
the  (juestiou  could  in  most  cases  be  only  suggested;  the  answer  was  im- 
possible. The  conviction  is  forced  upon  me  that  it  needs  only  appropriate 
effort  to  bring  many  of  these  dark  questions  into  the  brightest  light. 
The  experiments  upon  animals  in  particular  make  it  possible  for  the 
l)ath()l()gist,  the  clinician,  and  the  pathologic  anatomist  to  gain  an 
insight  into  the  more  deep-seated  processes,  to  test  the  disturbances  of 
function  produced  by  morbid  conditions  induced  at  will,  to  study  the 
minute  histologic  changes  in  their  various  stages,  and  to  compare  them 
with  the  obser^'ations  made  at  the  sick-bed  and  in  the  autopsy-room. 

The  pessimistic  view  that  clinical  studies  are  and  wdll  remain  without 
practical  value  is  certainly  not  justified.  Already  surgeons  have  shown  us 
that  by  correct  knowledge  of  certain  pathologic  processes  in  the  pancreas, 
and  by  interference  at  the  right  time,  man)^  cases  can  be  cured.  We 
have  learned  also  from  the  surgeons  to  speak  of  the  hopeful  prevention 
of  certain  diseases.  Is  it  not  conceivable  that  the  medical  treatment  of 
pancreatic  disease  may  be  broadened  by  rational  methods,  as  already 
has  happened  for  the  neighboring  organs,  for  instance,  the  intestines  and 
biliary  passages,  with  which  the  pancreas  is  so  intimately  associated? 

It  is  to  be  hoped  that  the  time  will  come  and  is  not  far  distant  when 
it  will  be  possible  to  present  that  clinical  representation  of  the  diseases 
of  the  pancreas  which  so  vitally  important  an  organ  deserves. 

Professor  Oser. 


DISEASES  OF  THE  PANCREAS. 


GENERAL  CONSIDERATIONS. 
I.  ANATOMIC   INTRODUCTION. 

BY  PROF.  EMIL  ZUCKERKANDL. 

The  pancreas  lies  behind  the  stomach,  crosses  the  spinal  column  at  a 
point  corresponding  to  the  first  limibar  vertebra,  and  extends  from  the 
concavity  of  the  loop  of  the  duodenmn  to  the  mesial  surface  of  the  spleen 
on  the' left.     The  length  of  the  gland  varies  from  15-21  cm.  (6-8  inches). 

The  form  of  the  organ  is  not  regular,  but  can  for  the  greater  part  be 
compared  with  an  elongated  triangular  prism.  The  right  end  represents 
the  thickest  part,  and  is  called  the  head;  the  middle  portion  -^-ith  the 
three  surfaces  clearly  pronounced  is  the  body,  while  the  left  pointed  end 
is  called  the  tail;  these  three  portions  of  the  pancreas  show  no  distinct 
lines  of  demarcation.  Such  a  line  may  be  thought  of  only  where  the 
head  and  body  are  joined,  as  this  is  the  thinnest  portion  of  the  gland. 

The  head  of  the  pancreas,  distinguished  by  its  breadth,  lies  attached 
to  the  concavity  of  the  duodenum.  "\Mien  the  head  of  the  pancreas 
is  especially  thick,  it  may,  b}'  overlapping  the  sides  of  the  intestinal  loop, 
inclose  nearly  a  third  of  the  tube.  From  the  middle  of  the  head  a  pro- 
cess (lobe)  extends  upward  as  well  as  downward ;  the  upper  smaller  lobe, 
if  well  developed,  extends  to  the  superior  horizontal  part  of  the  duode- 
num. The  lower  larger  lobe  (pancreas  -parvinn)  follows  the  distal  portion 
of  the  duodenum,  and  when  well  developed  extends  to  the  point  at  which 
the  duodenum  merges  into  the  jejunum. 

Between  the  head  and  body  of  the  pancreas  there  is  a  groove  for  the 
superior  mesenteric  vessels.  If  the  portion  of  the  pancreas  in  front  of 
this  groove  is  cut  through,  the  superior  mesenteric  artery  is  to  be  seen; 
also  the  union  of  the  two  mesenteric  veins  and  the  splenic  vein,  forming 
the  portal  vein. 

This  groove  may  be  imagined  to  have  been  developed  in  the  following 
way :  the  narrow  body  of  the  gland  failed  to  attach  itself  to  the  left  end 
of  the  much  broader  head,  but  passed  from  the  ventral  siuface  of  the 
head  of  the  pancreas  into  the  axis  of  the  gland  close  to  the  duodenal 
wall.  Thus  only  is  to  be  explained  the  development  of  a  broad  groove 
between  the  ventral  surface  of  the  head  and  the  dorsal  surface  of  the 
bodv.     The  bodv  of  the  gland  is  thinnest  in  the  region  of  this  groove,  a 
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condition  probably  dependent  upon  the  disposition  of  the  large  intestinal 
vessels. 

The  ductus  choledochus  is  embedded  in  a  furrow  which  is,  as  a  rule, 
soon  transformed  into  a  canal  at  the  back  of  the  head  and  at  the  side  of 
the  gland  toward  the  duodenum.  Hence  a  part  of  the  common  bile- 
duct  varying  in  length  from  0.5  to  3  cm.  is  buried  in  the  gland.  The  side 
of  the  glandular  canal  turned  toward  the  duodenal  wall  is  thin,  as  it 
usually  consists  of  only  a  few  lobes.  This  view  is  in  direct  opposition 
to  thai  of  0.  Wyss,*  according  to  whom  the  ductus  choledochus  traversed 
the  pancreas  only  five  times  in  22  autopsies.  From  the  location  of  the 
duct  it  is  easy  to  see  how  readily  enlargement  and  tumors  of  the  pan- 
creas may  lead  to  compression  and  obstruction  of  the  ductus  choledochus. 

The  body  of  the  gland  has  three  surfaces :  a  ventral,  in  front,  a  dorsal, 
behind,  and  a  caudal,  below.  One  might  also  speak  of  a  rectilinear 
surface,  because  the  gland  lies  attached  to  the  duodenal  wall  by  a  broad 
terminal  surface.  The  ventral  surface  of  the  pancreas  is  free  and  has  a 
delicate  peritoneal  covering.  The  dorsal  surface  Hes  upon  the  posterior 
wall  of  the  trunk,  while  the  caudal  surface  is  attached  closely  to  the 
transverse  mesocolon.  This  last-mentioned  surface  is  wide  only  at  the 
left  of  the  duodeno-jejunal  flexure;  at  the  right  of  this  loop,  however, 
and  in  the  region  of  the  superior  mesenteric  vessels,  where  the  body  of 
the  pancreas  is  thinnest,  it  has  a  blunt  edge. 

Opposite  the  caudal  surface  the  gland  is  bordered  by  the  so-called 
(anterior)  edge.  In  this  there  are  two  long  grooves  for  the  splenic  vessels. 
The  anterior  shorter  groove  contains  the  artery,  the  posterior  longer  one 
carries  the  vein;  but  it  sometimes  happens  that  there  is  only  a  single 
furrow  present  for  both  vessels. 

The  tail  of  the  gland,  which  really  represents  only  the  left  end  of 
the  organ  lying  next  to  the  spleen,  is  the  least  firmly  attached  portion 
of  the  pancreas.  Occasionally  a  portion  of  the  mesentery  containing  a 
lymph  node  lies  between  the  tail  and  the  mesial  surface  of  the  spleen, 
thus  permitting  a  certain  mobility  to  the  tail  of  the  pancreas. 

Regarded  as  a  whole,  the  pancreas  shows,  in  addition  to  the  form 
already  described,  a  distinct  S-shaped  bend  (Fig.  1),  which  is  plainly 
seen  in  preparations  hardened  in  situ.  The  gland  is  thus  bent  by  the 
neighboring  organs,  including  the  spinal  column  and  the  stomach.  Since 
the  posterior  abdominal  wall  is  uneven  and  the  pancreas  lies  over  the 
marked  prominence  of  the  spinal  column,  the  corresponding  portion  of 
the  body  of  the  gland  must  be  bent  convexly  forward. 

This  convexity  appears  all  the  more  sharply  defined  because  on  each 
side  there  are  depressions  produced  by  the  stomach.  The  depression 
on  the  left,  extending  from  the  prominence  to  the  tail  (impressio  gastrica), 
is  large  and  is  caused  by  the  posterior  wall  of  the  stomach,  which  crosses 
the  gland.  The  depression  found  at  the  right  of  the  prominence  (im- 
jyressio  gastroduodenalis)  is  considerably  smaller  and  is  determined  by 
the  position  of  the  pylorus  and  the  first  part  of  the  duodenum  (Fig.  1). 

Consistency. — The  pancreas  has  the  firm  texture  which  characterizes 
the  other  sahvary  glands.  This  organ,  however,  consists  of  large  lobes, 
and  the  individual  lobules  are  easily  separated  from  each  other  in  conse- 
quence of  the  loose  texture  of  the  interacinous  connective  tissue. 

Excretory  Ducts. — Under  normal  conditions  the  pancreas  has  two 
excretor}'  ducts:  the  pancreatic  duct   {ductus  Wirsungianus)   and  the 
*  "  Zur  Aetiologie  des  Stauungsicterus,"  Virchow's  Archiv,  Bd.  xxxvi,  1866. 
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accessory    pancivatic    duct    (ductus    S(udorini).     The    forrrior    (Fig. 
traverses  the  eiitir(>  leiifith  of  the  {ihiiul,  closely  followiiit;  the  axis, 
its  course  from  left  to  right,  the  duct  increases  in  diauietcT  through 
reception  of  numerous  side  branches.     When  it  reaches  tin;  head, 
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Fig.  1.— Eelation  of  the  pancreas  to  the  duodenum  and  to  the  organs  of  the  posterior  abdominal 
wall:  P,  Pancreas;  J),  duodenum:  iJ,  kidney;  ^V,  suprarenal  gland;  M,  spleen;  Sp,  esophagus; 
V,  ureter ;  A.a,  aorta  and  celiac  axis  ;  C,  vena  cava  inferior  ;  V.p,  vena  portae  ;  V.m.s,  vena  meseiiterica 
superior  ;   I'm.;,  vena  mesenterica  inferior  ;  A.m.s,  arteria  mesenterica  superior  ;   V.l,  vena  lieuahs. 

pancreatic  duct  turns  backward  and  downward  and  unites  at  the  end 
with  the  common  bile-duct,  both  passing  obliquely  through  the  wall  of 
the  intestine  and  entering  a  little  pouch  lined  with  mucous  membrane 
kno-oii  as  the  diverticulum  Vateri.  The  entrance  to  this  pouch  is  indi- 
cated by  a  longitudinal  fold  of  mucous  membrane  (plica  longitudiimlis), 
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which  contains  the  mouth  of  the  diverticuhnii,  in  which  is  a  papihiform 
projection  (papilla  nuijor,  Fig.  2).  This  papiUa  hes  in  the  projection  of 
the  pancreas  parvum,  near  the  place  where  the  left  wall  of  the  duodenum 
becomes  the  dorsal  wall ;  hence  it  is  more  posterior  than  anterior.  A^Tien 
this  portion  of  the  duodenal  diverticulum  is  incised,  the  upper  part 
shows  two  openings,  that  of  the  ductus  choledochus,  and,  further  in, 
the  opening  of  the  pancreatic  duct;  the  two  are  separated  from  each 
other  by  a  narrow  band. 

The  caudal  portion  of  the  diverticulum  is  covered  with  cleUcate 
valve-like  projections  considered  by  Ch.  Sappey  to  prevent  the  entrance 
of  the  intestinal  contents  into  the  two  ducts. 

The  ductus  pancreaticus  accessorius  (Fig.  2)  is  Umited  to  the  head 
of  the  gland.  It  runs  above  the  duct  of  Wirsung,  "^dth  which  its  left 
end  comnumicates  by  means  of  a  vdde  opening.  Near  its  entrance  into 
the  intestine  the  accessory  duct  is  reduced  in  size.  The  opening  of  the 
ductus  Santorini  in  the  mucous  membrane  of  the  duodenum  is  marked 
by  a  small,  wart-Hke  prominence  2  to  3  cm.  above  and  rather  behind 
the  diverticulum  Vateri  (papilla  minor,  Fig.  2). 

For  a  long  time  the  accessory^  duct  was  regarded  as  inconstant,  but 
CI.  Bernard,*  ^'erneuil,t  Sappey, t  and  very  recently  Hamburger, §  have 
shown  that  it  is  constantly  present.  Hambiuger  found  the  duct  always 
present  in  the  50  cases  examined  by  him;  Sappej^,  in  17  preparations, 
never  found  it  wanting;  in  one  case,  however,  he  found  the  right  part 
of  it  obUterated.  There  are  no  reports  of  the  frequency  of  this  oblitera- 
tion. 

As  the  pancreas  lies  immediatel}'  in  contact  "uith  the  wall  of  the  in- 
testine, its  excretory  duct  passes  directly  from  the  gland  into  the  latter. 

The  presence  of  two  ducts  in  the  pancreas  is  explained  by  the  fact 
that  the  gland  develops  from  prohypoblastic  projections.  A  single 
gland  results  from  their  fusion,  and  their  excretory'  ducts  thus  com- 
municate \\ith  each  other.  It  needs  no  detailed  description  to  show  the 
importance  of  the  two  ducts;  it  is  sufficient  to  mention  the  fact  that 
in  the  case  of  the  obHteration  of  the  main  duct  the  accessory  duct  can 
carry  off  the  secretion. 

Biood-vessels. — The  pancreas  is  supplied  with  blood-vessels  which 
communicate  with  the  celiac  artery,  the  superior  mesenteric  arterj",  and 
the  portal  vein.     The  arteries  arise  as  follows: 

(a)  From  the  splenic,  which  sends  a  number  of  branches  into  the 
gland. 

(b)  From  the  undivided  trunk  of  the  hepatic  artery,  which  at  times 
sends  a  large  branch  dowmward  on  the  posterior  side  of  the  pancreas; 
this  branch  anastomoses  with  the  arteria  coHca  media  and  gives  off 
smaller  arteries  for  the  head  of  the  pancreas. 

(c)  From  the  gastro-duodenal  artery,  which  by  means  of  the  upper 
pancreatico-duodenal  branch  nourishes  the  head  of  the  pancreas.  The 
arteria  pancreatico-cluodenalis  superior,  in  its  course  toward  the  duo- 
denum, lies  in  a  groove  on  the  ventral  surface  of  the  head  of  the  pancreas. 

(d)  From  the  arteria  pancreatico-duodenalis  inferior,  which  also  sup- 
plies the  head  of  the  gland,  and  hkewdse  sends  a  lateral  branch  into  the 
body  of  the  gland;  on  the  concave  border  of  the  duodenum  it  forms  an 

*Ph.  C.  Sappey,  "Traite  d'anatomie  descriptive,"  T.  4,  Paris,  1873. 

tibid.,  loc.  cit.  Jlbid.,  loc.  cit. 

§  "  Zur  Entwicklung  der  Bauchspeicheldriise  des  Menschen,"  Anat.  Anz.,  1892. 
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arch  with  th(»  artcria  paiicrt'atico-duodciialis  superior.  Tlic  arteria  pati- 
crcatico-duodciialis  inferior  rises  from  the  trunk  of  tlie  superior  iiiesenteric 
artery  or  from  the  arteria  cohca  media,  which  also  semis  some  branches 
to  the  pancreas. 

The  sjilcnic  artery  provides  chiefly  for  the  body  and  tail  of  the  pan- 
creas, while  the  other  arteries  supply  more  especially  the  head. 

Tlie  veins  follow  in  {i;eneral  the  course  of  the  arteries.  The  vena 
pancreatico-duodenalis  superior  empties  into  the  gastro-duodenal  vein. 
The    vena    pancreatico-duodenalis    inferior    emijties    into    the    superior 
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Fig.  2. — Pancreas  auU  duodenum.  In  the  former  the  ducts  are  shown.  The  duodenum  is  so 
opened  as  to  show  the  papillie.  £>,  Duodenum;  P.maj.,  papilla  major;  P.min.,  papilla  minor;  P.L, 
plica  lougitudinalis ;  D.p.,  ductus  pancreaticus  ;  D.p.a.,  ductus  paucreaticus  accessorius;  D.ch.,  ductus 
choledochus. 


mesenteric  vein  and  the  superior  mesenteric  vein  into  a  lateral  branch 
of  the  vena  colica  media.  The  vena  lienalis  collects  the  blood  from  the 
veins  Avhich  accompany  the  pancreatic  branches  of  the  splenic  artery. 

The  blood-vessels  Avhich  are  to  be  considered  in  operations  on  the 
pancreas  are  the  glandular  branches  arising  from  the  splenic,  superior 
mesenteric,  hepatic,  and  gastro-duodenal  arteries,  as  well  as  the  corre- 
sponding veins.  But,  in  addition  to  these,  sometimes  one  and  sometimes 
another  of  the  larger  blood-vessels  lying  in  the  depressions  on  the  gland 
may  fall  into  the  field  of  operation.  In  larger  tmnors  of  the  gland  even 
more  distant  vessels,  as  the  cceliaca,  hepatica,  gastrica  sinistra,  and, 
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according  to  Ivronlein,*  even  the  colica  media,  may  be  of  importance. f 
According  to  K.  Franz,!  the  origin  of  the  arteria  mesenterica  superior 
and  cohca  media  may  be  found  in  a  space  the  upper  border  of  which  hes 
behind  the  pancreas,  while  the  lower  limit  is  5  cm.  below  this  gland. 

Of  anomalous  vessels  which  might  be  involved  in  operations  on  the 
pancreas,  the  following  are  to  be  mentioned: 

(a)  The  hepatic  artery,  when  its  branches  (the  right  and  left)  arise 
separately,  as  not  rarely  happens;  the  left  branch  from  the  cehac  artery 
and  the  right  branch  arising  from  the  portion  of  the  superior  mesenteric 
artery  covered  by  the  gland.  In  the  latter  case  the  arteria  gastroduo- 
denalis  is  usually  given  off  from  the  right  branch. 

(b)  The  two  hepatic  branches  which  arise  separately  from  the  celiac. 

(c)  The  hepatica  communis,  which  arises,  not  from  the  celiac,  but  from 
the  superior  mesenteric. 

(d)  The  arteria  suprarenaHs  sinistra,  which  is  gii-en  off  from  the  celiac 
and  therefore  passes  through  the  bursa  omentahs. 

Lymph-vessels  are  present  in  large  numbers;  these  are  divided, 
according  to  the  situation  of  the  lymph-nodes  into  which  they  enter, 
into  the  upper  (accompanying  the  splenic  artery),  lower  (with  the  supe- 
rior mesenteric  artery),  on  the  right  (along  the  head  of  the  pancreas), 
and  on  the  left  (in  the  mesentery  of  the  tail  of  the  pancreas). 

Nerves. — The  nerves  of  the  gland  arise  from  the  solar  plexus. 

Structure  of  the  Gland. — The  pancreas  is  a  branched  alveolar  gland 
with  terminal  alveoh  as  the  essential  constituents  of  the  organ.  The 
secretory  cells  of  the  alveoli  present  a  different  appearance  according  to 
the  state  of  activity  of  the  gland.  The  protoplasm  at  the  bottom  of  the 
cell  is  homogeneous,  while  that  next  to  the  free  surface  is  granular. 
This  different  condition  of  the  two  zones  depends  upon  the  physiologic 
condition  of  the  gland.  In  hunger  the  lower  zone  of  the  cells  is  vdde 
and  well  pro^dded  with  granules;  after  an  abundant  secretion  has  taken 
place  the  cells,  on  the  whole,  are  somewhat  smaUer  and  the  granules  are 
fewer.  The  protoplasmic  upper  zone  increases  in  corresponding  ratio. 
If  the  gland  has  secreted  for  some  time,  then  there  is  a  complete  lack  of 
granules  and  the  whole  cell  consists  of  homogeneous  protoplasm. 

It  must  be  assumed,  therefore,  that  during  the  resting  period  of  the 
gland  peculiar  granules  are  formed  at  the  expense  of  the  protoplasm, 
and  that  they  are  the  predecessors  of  the  secretion  (zymogen  granules). 
During  secretion  these  gradually  disappear,  while  at  the  same  time  the 
fluid  secretion  appears  in  the  lumen.  The  zymogen  granules,  however, 
have  not  as  yet  been  seen  in  the  secretion. 

After  secretion  the  cells  enlarge,  attain  their  original  volume,  and 
again  begin  to  form  zymogen  granules.  The  excretory  ducts  are  hned 
by  a  cylindric,  simple  epithelium;  goblet  cells  occur,  but  isolated,  in  the 
pancreatic  duct  (A.  A.  Bohm  and  M.  v.  Davidoff). 

[The  islands  of  Langerhans  were  first  described  by  Paul  Langerhans,§ 

*  "Klinische  und  top.  Beitrage  zur  Cliirurgie  des  Pankreas,"  Beitrage  zur  klin. 
Chiriirgie,  Bd.  xiv,  Tubingen,  1895. 

t  It  has  happened  that  the  arteria  coHca  media  had  to  be  ligated,  and  gangrene 
of  the  transverse  colon  resulted.  In  such  a  case  it  would  be  advisable,  in  conjunction 
with  the  operation  on  the  gland,  to  undertake  resection,  of  this  part  of  the  intestine. 

t  "  Ueber  die  Configuration  der  Arterien  in  der  Umgebung  des  Pankreas,"  Anat. 
Anz.',  Xr.  19,  20,  1896. 

§  "  Beitrage  zur  mikroskopischen  Anatomie  der  Bauchspeicheldriise,"  Inaug. 
Diss.,  Berlin,  1869. 
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in  18G0.  He  called  attciitidii  to  tiic  prcscMce  in  the  lobules  of  the  pan- 
creas of  {groups  of  sMuill,  spherical  or  polyclonal  cells  dilTeriMfj  in  appear- 
ance from  the  ordinary  cells  of  the  filantl.  Laj; u esse  *  desij^nated  theni 
"Hots"  (^f  Lan<ferhans,  and  they  have  been  the  subject  of  repeated 
invest ijiat ion.  especially  oi  late  yeai-s,  as  the  jjossible  source  of  the  su|>- 
poseil  internal  secretion  of  the  ji;land.  They  have  been  regarded  as 
lyniph-foUides  or  j)seudo-lymi)h-follicles,  a.s  blood-glands,  and  as  resem- 
bling the  hypophysis  and  the  carotid  and  coccygeal  glantls.  It  is  generally 
admitted,  however,  that,  in  the  adult  at  least,  they  arc  not,  as  a  rule, 
in  continuous  relation  with  the  elTerent  duct  of  the  gland.  It  was  fouiul 
by  Kiihne  and  Lea  f  that  they  corresponded  to  groups  of  dilated  and 
tortuous  capillaries  resembling  renal  glomeruli.  Opie ;}:  has  recently 
stmlied  the.se  structures,  and  finds  them  more  numerous  in  the  tail  than 
elsewhere  in  the  gland. —  Ku.] 

Anomalies  of  the  pancreas  are  relatively  rare;  they  concern  the 
gland  itself,  or  the  presence  of  pancreatic  tissue  in  atypical  places  in  the 
intestinal  tract,  or,  still  more  rarely,  the  inclosure  of  atypical  ti.ssue  in 
the  stroma  of  the  pancreas.  The  following  may  be  mentioned  among 
the  peculiar  anomalies  of  the  pancreas: 

(a)  Cases  in  which — as  described,  for  instance,  by  J.  Hyrtl  ^ — a 
portion  of  the  head  of  the  gland  becomes  separated  and  lies  behind  the 
mesenteric  artery  and  superior  vein,  or  an  accessory  pancreas  as  large  as  a 
dollar,  with  an  excretory  duct  opening  into  the  pancreatic  duct,  lies 
under  the  head  of  the  gland  at  the  inner  side  of  the  descending  part 
of  the  duodenum  (J.  Engel||). 

(b)  Separation  of  the  head  or  tail  of  the  pancreas,  as  described  by  J. 
Hyrtl.**  In  the  one  case  the  tail  of  the  pancreas  was  detached  and  was 
connected  with  the  gland  only  by  a  duct  which  communicated  with  the 
duct  of  Wirsung.  In  a  second  preparation  made  from  the  body  of  a  new- 
born child,  Hyrtl  saw  the  head  of  the  gland  separated  from  the  body. 
In  the  space  between  the  two  parts  were  the  superior  mesenteric  artery 
and  vein.  A  pedicle  ^  inch  long,  and  formed  simply  of  the  pancreatic 
duct,  united  the  two. 

(c)  The  case  of  A.  Ecker,tt  in  which  the  descending  portion  of  the 
duodenum  was  surrounded  by  a  ring  of  pancreatic  tissue.  Across  the 
above-mentioned  portion  of  the  intestine  was  found  a  strip  of  gland 
which  arose  from  the  head  of  the  pancreas  and  surrounded  the  duodenum 
by  a  continuous  ring.  The  excretory  duct  of  the  abnormal  piece  of 
gland  proceeded  from  the  pancreatic  duct,  ran  forward,  and  ended  in 
the  neighborhood  of  the  main  duct  in  fine  branches.     Finally: 

(d)  A  case  observed  by  me,  in  which  the  groove  for  the  superior 
mesenteric  artery  and  vein  formed  a  canal  in  consequence  of  the  union 
of  the  descending  lobe  with  the  body  of  the  gland. 

The  second  group  of  anomalies  concerns,  as  already  mentioned,  the 
occurrence  of  pancreatic  tissue  in  atypical  places,  and  such  accessory 

*Joum.  de  VAnat.  et  Phys.,  1896,  xxxn,  208. 

fUntersuch.  a.  d.  Phys.  Inst.  d.  Univ.  Heidelberg,"  1882,  n,  488. 

t  Johns  Hopkins  Hosp.  Bull.,  1900,  xi,  205. 

§"  Topograph.  Anatomie." 

II  "  Ueber  Krankheiten  des  Pankreas  und  seines  Ausfiihrungsganges,"  "  Medicin. 
Jahrb.,"  Wien,  1840. 

**  ''  Ein  Pancreas  accessorium  und  Pancreas  divisum,"  Sitzungsber.  d.  kai^erl. 
Akademie,  Bd.  lii,  Wien,  1866. 

tt  "  Bildungsfeliler  des  Pankreas,"  etc.,  Zeitschr.  f.  rationelle  Medicin,  1862. 
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pancreatic  glands  have  been  observed   (a)  in  the  stomach,   (h)  in  the 
duodenum,  (c)  in  the  jejunum,  and  (d)  in  the  ileum. 

Accessory  Pancreas  in  the  Stomach. — J.vjvlob  *  found  such  a  formation 
in  the  middle  of  the  greater  curvature,  inclosed  between  the  serous  and 
muscular  coats.  According  to  Ivlob,  the  gland  had  no  excretory  duct, 
but,  as  Zenker  justly  remarks,  Klob  may  have  overlooked  the  duct. 

E.  Wagner  f  observed  an  accessory  pancreas  in  the  anterior  wall  of 
the  stomach  near  the  lesser  cm-vature,  midway  between  the  cardia  and 
the  pylorus.  The  gland,  which  was  situated  in  the  submucosa,  was 
2  inches  long,  2^  inches  thick,  and  3^  inches  broad. 

C.  Gegenbaur  t  found  in  the  lesser  curvature,  2  cm.  distant  from  the 
pylorus,  in  the  submucosa,  an  accessor}'  pancreas  which  was  14  mm. 
long  and  6  mm.  thick. 

Finally,  Weichselbaum  |;  describes  a  case  in  which,  at  the  bottom  of 
a  diverticuliun  near  the  pylorus,  there  was  a  nodule  of  the  size  of  a  hemp- 
seed  wliich  showed  the  structure  of  the  pancreas.  He  found  also  in  the 
anterior  duodenal  wall  an  accessory  pancreas  as  large  as  a  bean  and  covered 
by  the  serous  coat. 

Accessory  Pancreas  in  the  Wall  of  the  Daoclenutn. — To  this  class  belongs 
the  above-cited  case  of  Weichselbaum  and  also  the  observation  of  Zenker, 
of  an  accessory  pancreas  on  the  convex  border  of  the  duodenum  opposite 
the  head  of  the  pancreas. 

Accessory  Pancreas  in  the  Wall  of  the  Jejunum. — Klob  |i  found  an 
accessory  pancreas  in  the  dorsal  wall  of  the  first  loop  of  the  jejunum. 

F.  A.  Zenker**  adds  several  similar  cases.  T\A"ice  he  found  the  acces- 
sory pancreas  quite  near  the  duodenum;  in  a  third  preparation  it  lay 
16  cm.,  and  in  a  fourth  48  cm.,  below  the  duodenum. 

Accessory  Pancreas  in  the  Wall  of  the  Ileum. — The  first  description 
of  such  an  anomah'  is  that  by  Zenker.!!  Fifty-four  centimeters  above  the 
cecal  valve  this  investigator  observed  an  intestinal  diverticulum,  with 
a  mesentery  containing  a  large  amount  of  fat,  and  in  which  was  the  acces- 
sory pancreas. 

E.  Neumann  1$  also  saw  an  accessory  pancreas  in  connection  wdth  an 
intestinal  diverticulum  in  a  child.  The  diverticulum  was  2  feet  above 
the  cecal  valve  and  its  tip  was  connected  by  a  pedicle  -^-ith  an  accessory 
pancreas  as  large  as  a  pea.  The  excretory  duct  of  the  gland  entered 
the  diverticulum. 

The  last  case  in  this  category  is  described  by  C.  Nauwerck.§§  This 
author  found  hanging  free  in  the  abdominal  ca\dty,  2.3  m.  above  the 
cecal  valve,  a  pancreas  9  cm.  long,  provided  with  a  serous  covering. 
The  excretory  duct  opened  into  a  deeper  portion  of  the  intestine.  As 
a  Meckel's  diverticulum  was  present  80  cm.  above  the  cecal  valve,  it  is 
probable  that  in  this  case,  as  in  those  of  Zenker  and  Neumann,  the  diver- 
ticulum, to  which  the  accessory  pancreas  was  related,  was  not  a  Meckel's 

*  "Kleinere  Mittheilungen,"  Zeitschr.  d.  Gesellsch.  d.  Aerzte,  Wien,  1859. 
t  Archil-  f.  Heilkunde,  1862. 

X  "  Xebenpankreas  in  der  Magenwand,"  Reichert's  Archir,  1863. 
§  "  Xebenpankreas  in  der  Wand  des  Magens  und  Duodenums,"  Bericht  d.  Rudolf- 
stiftung,  1884. 
II  Loc.  cit. 

**  " Nebenpankreas  in  der  Darmwand,"  Virchow's  Archir,  Bd.  xxi. 
tt  Eoc.  cit. 

XX  Archil- f.  Heilkunde,  Bd.  xi,  1870. 
§§  "Ein  Xebenpankreas,"  Ziegler's  Beitrdge,  Bd.  xii,  1893. 
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divorticuluiii,  but  u  inalforinatioii  of  some  kind — a  conclusion  wliicli 
sec'uis  well  justified. 

[On  the  contrary,  the  observation  of  J.  H.  Wright  *  supjRests  that  the 
development  of  an  accessory  pancreas  may  be  connected  with  the  per- 
sistent remains  of  the  vitelline  duct.  He  found  a  nodule  of  pancreatic 
tissue  about  ;U  nun.  in  diameter  in  the  \'icinity  of  an  umbilical  fistula 
which  had  existed  since  birth  in  a  child  of  twelve  years.  An  efferent  duct 
leadinti;  to  the  surface  was  not  found.  The  peiitoneal  cavity  wa.s  opened 
and  explored,  but  the  finger  found  no  connection  between  the  fistula 
and  the  intestine. — En.] 

Finally,  it  is  to  be  noted  that  in  all  forms  of  accessory  pancreas  except 
that  described  by  Klob  [and  Wright]  an  excretory  duct  of  the  gland 
could  be  found. 

The  third  kind  of  anomaly  was  described  by  Klol).t  This  anatomist 
dissected  a  bod>'  the  ])ancreas  of  which  sho\\-ed  a  sj)herical  enlargement 
of  the  tail.  Further  investigation  disclosed  that  the  enlargement  was 
due  to  the  inclusion  of  an  accessory  spleen. 

Abnormalities  oj  Excretory  Duds. — The  following  have  been  observed: 

(a)  Lack  of  an  accessory  duct. 

(b)  Three  openings  on  the  plica  longituelinalis,  of  which  two  belonged 
to  the  pancreas  and  one  to  the  bile-duct  (Fr.  Ticdemann  %). 

(c)  Four  openings  in  papilliform  i)rominences  of  the  mucous  mem- 
brane of  the  duodenum.  Of  these,  the  uppermost  corresponds  to  the 
accessory  pancreatic  duct,  the  second,  which  is  situated  about  1.5  cm. 
lower  and  flanked  by  an  obstructing  valve,  corresponds  to  the  ductus 
choledoehus.  About  0.5  cm.  below  the  latter  opening  \\a.s,  a  third  em- 
inence with  the  opening  of  the  ductus  Wirsungianus ;  finally,  about  1 
cm.  deeper  is  the  opening  of  a  duct  also  at  the  top  of  a  fold  of  mucous 
membrane  originating  in  the  head  of  the  pancreas  (original  observation). 

{d)  A  solitary  duct ;  this  passes  through  the  whole  length  of  the  gland 
and  opens  on  the  papilla  minor.  The  end  of  the  duct  accordingly  corre- 
sponds to  the  ductus  Santorini.  The  ductus  choledoehus  alone  opens 
into  the  diverticulum  ^^ateri   (original  observation). 

{e)  The  typical  two  ducts  are  present;  the  ductus  Santorini  runs  to 
the  papilla  minor,  which  is  normally  situated,  while  the  ductus  Wirsungi- 
anus, on  the  other  hand,  opens  into  the  terminal  portion  of  the  ductus 
choledoehus.  The  papilla  major  is  lacking.  In  place  of  it  is  found  a 
groove  hmited  by  ^^•ide  folds  of  mucous  membrane.  The  upper  ends 
of  the  two  folds  are  united,  and  at  this  point  is  found  a  larger  opening, 
the  mouth  of  the  ductus  choledoehus.  The  other  portion  of  the  groove 
is  crossed  by  transverse  bands;  it  is  clear,  therefore,  that  in  this  case 
there  is  a  cleft  of  the  divcrticuhnn  Vateri  (original  observation). 

Topography. — In  contradistinction  to  the  liver  and  spleen,  the  pan- 
creas does  not  He  in  the  greater  peritoneal  sac,  but  in  the  bursa  omentalis, 
which  represents  an  accessory  space  of  the  peritoneal  cavity.  In  this 
bursa  we  distinguish  an  anterior  and  a  posterior  wall ;  the  former  is 
composed  of  the  posterior  wall  of  the  stomach,  the  gastro-splenic  liga- 
ment, and  the  anterior  layer  of  the  great  omentum;  the  posterior  wall  is 
formed  by  the  posterior  layer  of  the  great  omentum.  A  passage  leads 
from  the  right  into  this  bursa,  and  is  bounded  anteriorly  by  the  lesser 

*  Jour.  Boston  Soc.  Med.  Sci.,  1001,  v,  497.  t  Loc.  cit. 

X  "  Ueber  die  Verschiedenheiten  der  Ausfuhrungsgiinge  der  Bauchspeichel- 
driise,"  etc.,  Meckel's  Archiv,  Bd.  iv. 
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omentum,  posteriorly  by  the  parietal  peritoneimi  of  the  abdominal  wall, 
and  above  and  below  by  the  fusion  o'f  the  liver  and  duodenum  with  the 
parietal  peritoneum.  The  entrance  of  the  passage  into  the  bursa  is 
marked  by  a  fold  (plica  gastro-pancreatica)  running  from  the  celiac  end 
to  the  lesser  cm-vature  of  the  stomach  and  concealing  the  vasa  gastrica 
sinistra,  while  toward  the  right  the  passage  opens  into  the  peritoneal  sac 
through  the  foramen  of  Winslow.  The  lobus  Spigehi  is  situated  in  the 
passage. 

To  expose  the  hidden  position  of  the  pancreas,  even  after  the  abdom- 
inal cavity  is  opened,  the  anterior  layer  of  the  greater  omentum  must  be 
separated  from  the  greater  curvature  of  the  stomach.  The  omental 
bursa  can  also  be  opened  by  cutting  through  the  lesser  omentum,  but  this 
method  is  advisable  only  in  the  case  of  small  tumors  of  the  head  of  the 
pancreas. 

The  peculiar  position  of  the  pancreas  is  readily  understood  when  the 
development  of  the  mesogastrium  is  considered.  The  anlage  of  the 
gland  is  carried  into  the  mesogastrium,  which,  stretched  between  the 
vertebral  column  and  the  greater  curvature  of  the  stomach,  lies  free, 
like  the  mesentery  of  the  small  intestine.  This  condition  of  the  meso- 
gastrium persists  in  most  mammals,  and  explains  the  great  motility 
of  the  gland  in  these  animals.  In  man,  a  mesogastrimn  free  on  both 
sides  is  found  only  as  a  temporary  stage  of  development.  Later  the 
pancreas  becomes  fixed  because  the  portion  of  the  mesogastrium  corre- 
sponding to  this  organ  is  fused  with  the  parietal  peritoneum  of  the  poste- 
rior abdominal  wall. 

When  the  fusion  is  complete,  three  layers  are  to  be  recognized  in  the 
posterior  fold  of  the  great  omentum;  the  upper  is  united  to  the  pan- 
creas, the  middle  to  the  upper  surface  of  the  transverse  mesocolon,  and 
the  lower  portion  hangs  free  over  the  coils  of  the  intestine.  It  seems 
noteworthy  that  the  caudal  surface  of  the  pancreas  reaches  the  line  of 
attachment  of  the  transverse  mesocolon,  whence  it  results  that  the 
gland  is  visible  when  the  transverse  mesocolon  is  raised,  especially 
when  there  is  a  lack  of  fat. 

The  anterior  layer  of  the  great  omentum  is  more  simple;  it  extends 
from  the  greater  curvature  of  the  stomach  to  the  free  lower  edge  of  the 
omentum,  where  it  becomes  the  posterior  layer  of  this  struct\;re. 

From  the  description  given  it  may  be  assumed  that  the  pancreas 
is  neither  retroperitoneal  nor  free  in  the  bursa,  but,  as  a  formation  of 
the  mesogastrium,  projects  into  the  ca^dty  named  and  is  drawn  over  to 
its  ventral  surface  by  the  free  dorsal  plate  of  the  mesogastrium. 

Of  the  topical  relations  of  the  gland  to  neighboring  structures,  that 
to  the  stomach  is  especially  important.  In  a  circumscribed  spot  ju^t 
below  the  cardia  a  typical  adhesion  is  found  between  the  posterior  wall 
of  the  stomach  and  the  posterior  abdominal  wall.  That  large  portion 
of  the  posterior  wall  of  the  stomach  which  hes  adjacent  to  the  impressio 
gastrica  pancreatis,  on  the  other  hand,  usually  remains  free.  Not  rarely, 
however,  the  above-mentioned  fusion  of  the  stomach  extends  further 
downward.  The  stomach  and  the  pancreas  may  be  united  by  bands, 
or  the  union  may  be  formed  by  broad  adhesions. 

Similar  alterations  occur  also  in  the  region  of  the  pylorus.  The 
upper  horizontal  part  of  the  duodenum  is  fused  with  the  head  of  the 
pancreas  and  the  gastro-duodenal  artery  runs  in  the  connective  tissue 
forming  the  hne  of  union.     The  stomach  and  the  duodenmn,  therefore. 
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cover  the  grratet  part  of  tho  pancreas,  hut  one  portion  (»f  it  lies  in  the 
projection  of  the  lesser  onientnni,  especially  in  that  of  the  upper  hori- 
zontal ])art  of  the  duodenum. 

The  ujjper  portion  of  the  omental  bursa  lyiiif^  hehind  the  stomach 
is  divided  l)v  adhesions  into  small  recesses,  and  sometimes  is  wlMtlly 
obliterated. 

The  attachments  descril)i'd,  lea\in}x  out  of  consideration  the  patluj- 
logic  ca.scs,  which  may  simulate  them,  belong  to  the  category  of  physio- 
logic processes  of  fusion,  which  lower  down  establish  conn(>ctions  between 
the  two  layers  of  the  great  omentum. 

That  the  fixation  of  the  ))osterior  wall  of  the  stomach  interferes  with 
the  mobility  of  the  stomach  can  easily 
be  vmderstood.  Under  ordinary  con- 
ditions the  stomach,  excepting  at  its 
attaclunl  portion,  is  freely  movable. 
The  ligaments  and  mesogastrium  op- 
pose no  obstacle  to  its  distention,  free 
motion  being  allowed  by  the  consider- 
able length  and  purse-like  structure  of 
the  great  omentum,  which  has  the  sole 
purpose  of  securing  extensive  displace- 
ment and  distention  of  the  stomach. 

Extensive  adhesions  diminish,  how- 
ever, the  distensibility  at  least  of  the 
posterior  wall  of  the  stomach.  They 
are  of  importance  especially  in  con- 
nection with,  tumors  of  the  pancreas 
and  with  adjoining  ulcers  of  the  stom- 
ach, since  the  latter  give  rise  to  adhe- 
sions resembling  those  produced  by 
other  pathologic  processes. 

The  length  of  the  pancreas,  as  well 
as  its  sharply  limited  surfaces,  will  ex- 
plain the  fact  that  small  tumors  of  that 
organ  show  different  topical  relations 
according  to  the  place  or  the  surface 
from  which  they  arise.  A  tumor  of  the 
head  of  the  pancreas  will  show  a  differ- 
ent position  and  different  topical  rela- 
tions to  the  neighboring  organs  from 
those  exhibited  by  a  tumor  of  the  tail 
of  the  gland.  Of  the  neighboring  organs, 

the  stomach,  the  transverse  colon,  and  the  liver  are  of  first  importance. 
Tumors  of  the  anterior  surface  of  the  gland  \\\\\  project  into  the  bursa 
and  approach  the  stomach,  the  ligamentum  gastro-colicum,  or  both,  but 
will  not  affect  the  transverse  colon  (see  Figs.  4  and  5).  If,  moreover, 
the  tumor  is  not  so  large  as  to  hinder  the  movement  of  the  stomach 
downward,  then  the  relation  to  the  gastro-cohc  ligament  will  be  depen- 
dent on  the  fulness  of  the  stomach;  for  the  empty  and  therefore  con- 
tracted stomach  approaches  the  diaphragm,  causing  a  marked  \ddening  of 
the  ligament,  while  the  full  stomach  extends  down  to  the  transverse  colon, 
producing  a  marked  narro\^-ing  of  this  band.  TMien  the  tumor  develops 
at  a  place  where  the  anterior  siuiace  of  the  gland  is  covered  b}'  the  lesser 


Fig.  3. — Sagittal  section  of  the  region 
of  the  pancreas  corresponding  to  the  curve 
of  the  duodenum  (schematic)  :  P,  Pancreas  ; 
L,  liver;  D.s,  pars  horizon  talis  duodeni ; 
C,  colon  transversum ;  L.h.d,  ligamentum 
hepatoduodenale. 
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omentum,  the  growth,  by  pushing  the  omentum  before  it,  may  adhere 
to  the  abdominal  wall  between  the  lesser  curvature  of  the  stomach  and 
the  liver.  If  the  tumor  grows  from  that  portion  of  the  head  of  the  pan- 
creas to  the  anterior  side  of  which  the  upper  horizontal  portion  of  the 


Fig.  4.— Sagittal  section  of  the  region  of  the 
pancreas  immediately  to  the  right  of  the  flexura 
diiodenojejuualis  (schematic):  P,  Pancreas;  G,  ar- 
tery on  its  upper  edge ;  M,  stomach  ;  D.i,  pars  hori- 
zoutalis  inferior  duodeni;  C,  colon  transversura ; 
M.l,  the  two  layers  of  the  transverse  mesocolon  ; 
M.e,  mesentery  of  the  small  intestine;  v,  anteriox', 
h,  posterior  layer  of  the  great  omentum  ;  N,  omental 
bursa;  O.m,  lesser  omentum. 


Fig.  5.* — Sagittal  section  of  the  region  of 
the  pancreas  to  the  left  of  the  flexura  diiodeno- 
jejunalis  (schematic) :  P,  Pancreas  ;  G,  artery 
at  the  upper  edge  of  the  gland  ;  M,  stomach  ; 
V,  anterior,  h,  posterior  layer  of  the  great 
omentum;  JV,  omental  bursa;  O.m,  lesser  omen- 
tum ;  3I.t,  the  two  plates  of  the  transverse 
mesocolon. 


duodenum  is  attached,  it  may  easily  cause  compression  of  this  portion 
of  the  intestine,  especially  as  in  this  region  the  lower  surface  and  right 
end  of  the  gland  are  flanked  also  by  the  duodenum  (see  Fig.  3  f). 

*  The  heavy  line  (Figs.  3-5)  represents  the  layers  of  the  great  omentum ;  the 
dotted  line  represents  the  place  where  either  the  great  omentum  is  united  with  the 
transverse  mesocolon,  or  (as  in  h')  the  pancreas  is  united  with  the  parietal  perito- 
neum. 

t  This  diagram  was  prepared  from  a  sagittal  section  through  the  abdominal 
cavity  of  a  human  embryo.     In  the  adult  the  part  designated  by  a  cross  (+)  is 
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Tumoi-s  on  the  left  of  the  (liiodciio-jcjiiiuil  flexure,  where  the  lower 
surface  of  the  gltuul  lies  direclly  on  the  transverse  mesocolon,  will  have 
a  tendency  to  crowd  between  the  above-mentioned  mesenteric  plate 
and  the  posterior  layer  of  the  great  omentum.  If  the  enlargement  of 
the  growth  is  uniform  on  all  sides,  it  will  gfow  upward  into  the  omental 
bursa  and  downward  toward  the  central  region  of  the  abdominal  cavity, 
arching  the  trans\erse  mesocolon.  The  transvei"se  colon  lies  in  this 
case  on  a  level  with  the  tumor,  while  the  stomach  lies  above  it.  If  the 
growth  of  the  tumor  is  more  lateral,  it  will  crowd  either  into  the  bursa 
or  into  the  central  region  of  the  abdomen;  in  the  former  case  the  tran.s- 
versc  colon  lies  at  the  lower  border  of  the  tumor,  and  in  the  latter  case 
at  the  ujiper  loonier. 

Relation  to  Blood-vessels  and  Organs  of  the  Posterior  Abdom- 
inal Wall. — It  has  Itecn  shown  that  the  ]xincreas  is  very  closely  related 
to  the  large  blood-vessels.  These  arc  the  superior  mesenteric  vessels,  the 
portal  veins,  the  sj)lenic  and  gastro-duodenal  vessels,  all  of  which  lie  in 
groov(^s  of  the  gland.  It  may  be  remarked  concerning  the  splenic  vessels 
that  they  lie  free  and  project  considerabl}'  above  the  tail  of  the  pancreas. 

A  less  intimate  relation  exists  between  the  gland  and  the  organs  of 
the  posterior  abdominal  wall,  the  crura  of  the  diaphragm,  the  vena  cava 
inferior,  the  aorta,  the  left  adrenal  gland,  and  the  left  kidney.  There 
is  direct  contact  between  the  pancreas,  the  vena  cava  inferior,  the  left 
adrenal  gland,  the  left  kidney,  and  the  spleen.  The  lower  lobe  of  the 
pancreas  hes  directly  on  the  vena  cava  inferior,  the  body  lies  on  the  left 
adrenal,  and  the  tail  on  the  left  Iddney  and  on  the  mesial  surface  of  the 
spleen.  A  space  lies  between  the  gland,  the  crura  of  the  diaphragm, 
and  the  aorta  because  other  structures  intervene.  Between  the  right 
crus  of  the  diaphragm  and  the  pancreas  lie  the  vena  cava  inferior  and 
some  Ij'mph-nodes ;  lymph-nodes  are  likewise  found  between  the  body 
of  the  pancreas,  on  the  one  hand,  and  the  aorta  and  left  crus  of  the  dia- 
phragm on  the  other.  The  left  adrenal  also  intervenes  between  the 
gland  and  the  crus  of  the  diaphragm  on  the  corresponding  side. 


II.  REMARKS  ON  THE  PHYSIOLOGIC  CHEMISTRY 
OF  THE  PANCREATIC  JUICE  AND  ON  PAN- 
CREATIC  DIGESTION.=^ 

Among  all  the  glands  of  the  digestive  system,  the  pancreas  has  the 
most  varied  activity,  since  by  means  of  its  secretion  all  three  groups  of 
food-stuffs  are  changed  into  soluble,  absorbable  substances. 

PHYSICAL  CHARACTERISTICS  OF  THE  PANCREATIC 

JUICE. 

The  knowledge  of  the  physiologico-chemical  acti\'ity  of  the  pan- 
creatic secretion  has  been  acquired  by  the  study  of  the  secretion  secured 
from  temporary  and  permanent  fistulae.     The  appearance  of  the  secre- 

lengthened.     In  consequence  of  which  the  space  between  the  duodenum  and  trans- 
verse colon  is  enlarged. 

*  From  a  collection  of  the  most  important  facts,  made  by  Dr.  A.  Katz. 
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tion  varies  according  as  it  is  obtained  from  a  temporary  or  permanent 
fistula. 

1.  The  secretion  from  a  temporary  fistula  probably  best  corresponds 
with  the  condition  in  the  organism.  It  represents  a  clear,  colorless, 
tough,  viscous  fluid  of  strongly  alkaline  reaction.  On  cooling  to  0°  C. 
(32°  F.),  a  gelatinous  substance  separates,  soluble  in  sodium  chlorid  and 
in  weak  acids,  and  consisting  of  a  myosin-like  body,  which  is  never 
wholly  free  from  ferment.  Pre-formed  peptone,  leucin,  or  tyrosin  is 
never  present  in  the  fresh  secretion.  By  the  action  of  alcohol  a  precipi- 
tate is  formed,  which  is  for  the  greater  part  soluble  in  water  and  con- 
tains a  crude  ferment,  which,  at  40°  C.  (104°  F.),  changes  albuminous 
bodies  into  the  well-known  products  of  digestion. 

2.  The  secretion  obtained  from  a  permanent  fistula  is,  as  a  rule, 
a  thin  fluid,  which  foams  on  shaldng  and  has  a  low  specific  gra\dty.  On 
cooling,  no  gelatinous  substance  separates. 

The  pancreatic  juice  is  a  material  which  readily  putrefies.  On 
standing  in  the  air,  a  fecaloid  odor  quickly  arises,  and  on  the  addition 
of  chlorin  water  a  red  coloring-matter  is  rapidly  formed,  and  later  indol 
also  is  produced. 

Relatively  normal  pancreatic  secretion  has  been  investigated  b}^  Herter 
and  Zawadzki.  The  fluid  examined  by  Herter  came  from  an  enlarged 
duct  of  Wirsung,  which  had  been  compressed  at  the  place  of  exit  by  a 
carcinoma.  It  was  clear  yellow  in  color  and  strongly  alkaline  in  reaction. 
Albumin,  peptone,  and  sugar  were  not  present.  The  ash  was  verj^  rich 
in  alkaline  phosphates.  The  three  ferment  actions  of  the  pancreas  could 
be  shown.  Besides  this,  Herter  investigated  the  contents  of  two  pan- 
creatic cysts.     In  these  three  analyses  the  following  results  were  found: 

I.  II.  III. 

Total  solids 24.1%  24.1%  23.8% 

Organic  constitutents 17.9%  14.9%  18.5% 

Ash 6.2%  9.2%  8.7% 

Zawadzki  analyzed  the  secretion  of  a  pancreatic  fistula  which  remained 
in  a  young  woman  after  extirpation  of  a  cystic  pancreatic  tumor.  The 
analysis  of  the  juice,  which  was  a  very  effective  digestive,  resulted  as 
follows : 

Dry  constituents 13 .  59% ;  of  which 

Proteids 9.20% 

Mineral  constituents 0 .  34% 

The  rest  of  the  dry  constituents  were  soluble  in  alcohol. 

3.  Ferments. — The  ferments  are  contained  in  the  gland  in  the  form 
of  zymogens.  They  become  effective  only  after  long  exposure  to  the  air 
or  through  the  influence  of  weak  acids.  The  isolation  of  the  pure  ferments 
is  attended  with  great  difficulty,  and,  in  spite  of  the  many  attempts 
which  have  been  made,  no  one  has  yet  wholly  succeeded. 

(a)  Trypsin. — The  power  of  the  pancreatic  juice  to  digest  albumin 
was  first  observed  by  Bernard,  and  more  closely  studied  and  demon- 
strated by  Corvisart.  This  action  is  due  to  a  ferment,  which  is  called 
trypsin  by  Kiihne,  who  made  a  most  careful  study  of  it,  and  obtained  it 
in  the  purest  possible  form. 

The  secretion  of  trypsin  in  carnivora  is  not  continuous,  but  is  closely 
related  to  the  taking  of  food.  The  secretion  is  most  abundant  from  four 
to  seven  hours  after  eating.     In  the  glands  of  animals  which  had  not 
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catcii  for  soiiic  tiiuc,  no  t'criuciit  coul*!  he  lOuiid  l>y  Lcwiisclicw,  Hcidcii- 
luiiii,  aiul  otluTs,  while  the  later  investigations  of  C'nvallo  and  I'achon, 
as  well  as  Dastre,  showed  that  the  trypsin  ferment  could  ho  obtained 
from  the  jmncreas  of  d<)<!;s  after  five  to  twelve  da\'s  of  starvation. 

When  prcH-ipitated  witii  alcohol,  trypsin  forms  an  amorphous,  color- 
less powder  which  easily  (lissf)lves  in  water,  forming  a  clear  straw-yellow 
fluid,  which  even  when  alkaline  is  relatively  stal)le.  It  dissolves  filjrin 
almost  instantly  at  incul)ator  temperature.  Trypsin  is  much  more 
energetic  in  its  action  than  pe|)sin.  Tiie  presence  of  water  is  quite 
sufficient  for  the  beginning  of  the  hydrolytic  action;  no  definite  re- 
action is  reciuired  as  witii  j)ej)sin,  although  differences  in  reactions  of  the 
digestive  fluids  are  not  without  influence  on  the  inten.sity  of  the  action 
of  the  ferment.  This  is  entirely  checked  by  the  presence  of  free  hydro- 
chloric acid.  If  there  is  sufficient  albumin  present  so  that  the  hydro- 
chloric acid  exists  only  in  the  combined  form,  the  deleterious  influence 
is  not  noticeable. 

Trypsin,  moreo\'er,  is  not  destroyed  by  h}'drochloric  acid.  According 
to  Lindberger,  if  in  a  digestive  mixture  in  which  there  is  too  much  hydro- 
chloric acid  the  quantity  is  lessened  by  dial}'sis,  or  removed  entirely, 
the  trypsin  becomes  again  effective. 

The  influence  of  the  organic  acids  found  in  the  intestinal  canal  was 
investigated  by  Lindberger  with  the  following  results:  Acetic  acid  in  a 
strength  of  0.01%,  especially  if  bile  and  sodium  chlorid  were  also  present 
at  the  same  time,  had  a  favorable  influence,  in  many  cases  even  hastening 
the  action  of  the  trypsin.  In  no  instance  were  the  small  amounts  used 
injurious.  Lactic  acid  also  had  a  favorable  influence  on  the  processes 
of  digestion.  In  the  presence  of  0.02%  of  lactic  acid  and  1%  to  2%  of 
bile  and  of  sodium  chlorid.  the  solution  of  the  fibrin  took  place  more 
quickly  than  in  an  alkaline  fluid. 

The  acid  reaction  of  the  intestinal  contents  of  the  dog  was  estimated 
by  Lindberger  as  equal  to  0.005  to  0.01  to  0.02%  of^HCl.  The  last 
amount  is  very  rarely  observed. 

The  organic  acids  formed  in  the  intestine  cannot,  therefore,  be  con- 
sidered as  having  any  injurious  influence  on  tr}'psin  digestion. 

The  influence  of  bile  on  trypsin  digestion  was  very  carefully  investi- 
gated by  Chittenden  and  Cummings,  ^^-ith  the  following  results:  If  bile 
be  added  to  a  neutral  solution  of  trypsin,  the  influence  of  the  ferment 
is  not  essentially  altered ;  if  the  ferment  solution  is  alkaline,  its  action  is 
somewhat  checked.  Sodium  taurocholate  and  glycocholate  exert  but 
slight  influence  on  the  proteolytic  action.  Taurocholic  acid,  however, 
added  to  a  neutral  solution,  hinders  the  process  decidedly.  In  a  pan- 
creatic juice  which  contains  0.1%  of  combined  salicylic  acid,  the  ferment 
action  is  greatly  strengthened  by  the  addition  of  10%  of  bile.  In  the 
presence  of  combined  hydrochloric  acid,  this  addition  has  no  influence. 

[Rachford  *  has  called  attention  to  the  fact  that  the  nearer  an  animal 
is  to  the  carnivorous  t^'pe,  the  more  surely  are  the  bile  and  pancreatic 
juice  to  be  pressed  into  the  intestine  through  one  duct  and  the  more 
closely  to  the  pylorus  is  this  duct  situated.  He  used  freshly  secreted 
pancreatic  juice  and  bile  for  the  study  of  the  action  of  bile  on  proteolytic 
digestion.  Thus  he  showed  that  the  presence  of  bile  increased  the  pro- 
teolytic action  of  the  pancreas  about  one-fourth. 

Fibrin  half  saturated  with,  hydrochloric  acid  was  digested  by  pan- 
*  Jour,  of  Physiol.,  xxv,  2,  p.  165. 
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creatic  juice  more  slowly  than  neutral  fibrin,  while  fibrin  nine- tenths 
saturated  showed  marked  retardation  of  digestion.  The  proteolytic 
action  of  pancreatic  juice  was  not  wholly  lost  even  if  free  hydrochloric 
acid  was  present.  Similar  results  were  obtained  when  bile  was  also 
present  with  the  acid. — Ed,] 

The  effect  of  temperature  on  fresh  pancreatic  secretion  and  on  solutions 
of  Kiihne's  trypsin  was  investigated  by  Biernacki.  Pure  pancreatic 
secretion  remains  effective  at  55°  C.  (133°  F.).  A  trypsin  solution 
in  0.2%  sodium  carbonate  loses  its  efficiency  after  warming  for  five 
minutes  at  50°  C.  (122°  F.),  while  a  temperature  of  45°  C.  (113°  F.) 
causes  a  marked  weakening  of  the  action,  and  at  40°  C.  (104°  F.)  its 
action  is  most  effective.  The  addition  of  salts  in  concentration  of  0.05 
to  4%  protects  the  ferment  from  the  influence  of  higher  temperature. 
Each  salt  has  a  certain  concentration  in  which  its  influence  is  most 
energetic.  The  addition  of  a  mixture  of  two  salts  is  especially  favorable. 
Such  mixtures  may  be  heated  to  60°  C.  (140°  F.)  without  injuring  the 
ferment.  Amphopeptone  which  is  free  from  salt  and  antipeptone  in 
concentrations  of  0.5  to  5%  have  a  similar  protective  influence.  Starch 
and  sugar  had  no  influence.  In  neutral  and  acid  solutions,  the  bodies 
named  have  no  effect  whatever  and  the  ferment  is  destroyed  at  45°  C. 
(113°  F.).  In  a  dry  condition  the  ferment  may  be  heated  for  hours 
to  100°  C.  (212°  F.)  without  losing  its  power  (Salkowski). 

Changes  of  the  albuminous  bodies  by  trypsin:  The  hydrolytic  decom- 
position of  albuminous  bodies  is  carried  further  through  the  action  of 
trypsin  than  by  any  other  ferment.  A  number  of  amido-acids  arise  as 
ultimate  products  of  the  decomposition :  leucin,  asparagin,  lysatin,  lysin, 
and  also  tyrosin  and  ammonia.  The  whole  albuminous  molecule,  how- 
ever, is  not  divided  in  this  general  manner.  According  to  the  careful 
investigations  of  Kiihne  and  his  students,  the  albuminous  molecule  is 
made  up  of  two  groups  of  substances  in  about  equal  parts,  which  behave 
differently  toward  trypsin  and  are  known  as  the  hemi-  and  the  anti- 
group.  Antipeptone  and  hemipeptone  are  the  result  of  the  action  of 
trypsin  on  the  ampho-deutero-proteoses  and  the  amphopeptones  which 
are  formed  in  the  stomach.  The  antipeptone  energetically  opposes  any 
further  action  of  the  digestive  ferments.  The  hemipeptone  is  broken 
up  into  the  above-mentioned  products.  According  to  the  recent  in- 
vestigations of  Siegfried,  antipeptone  is  identical  with  sarcolactic  acid 
obtained  by  him  from  muscle. 

The  production  of  crystalline  products  of  the  decomposition  of  the 
albuminous  bodies  was  formerly  ascribed  to  the  influence  of  bacterial 
action.  Even  very  recently  Duclaux  attributes  it  to  bacteria,  which  he 
asserts  are  never  absent  in  the  experiments  with  pancreatic  juice.  The 
majority  of  authors,  among  them  Kiihne  and  Chittenden,  regard  these 
bodies  as  the  direct  products  of  trypsin  digestion. 

Leucin  and  tyrosin  may  be  regarded  as  the  main  representatives  of 
these  substances.  Kiihne,  and  later  Chittenden,  also  found  them  in 
the  digestive  fluids  in  no  inconsiderable  amounts.  Thus  the  former, 
in  one  experiment,  found  9.1%  leucin  and  3.8%  tyrosin. 

Asparagic  acid  was  found  by  Salkowski  and  Radziejewski  in  the 
digestion  of  blood-fibrin,  and  is  to  be  regarded  as  amido-succinic  acid. 

Glutamic  acid,  or  amidopyrrhotartaric  acid,  has  been  shown  by 
Knieriem  in  the  digestion  of  wheat-gluten. 

Lysin  and  lysatinin  were  obtained  by  Hedin  in  the  digestion  of  blood- 
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fibrin  with  trypsin.  1  )r('ciis('l  was  uIjIc  to  (djtaiii  urea  directly  from 
lysatiniii,  l)V  boiliiij;  with  baryta  water.  His  cxix-riiiicnts  arc  thcrefon* 
of  great  interest,  because  they  show  that  urea  could  be  prochiced  directly 
from  albumins  liy  simple  hydrolytic  decomjxjsition.  J)rechsel  asserts  that 
normally  about  ()iu»-ninth  of  the  urea  excreted  orip;inates  in  this  way.  In 
the  breaking  up  of  the  albumin  molecule,  hypoxanthin  (xanthin?)  is  pro- 
ducetl,  and  also  a  body,  tryptophan,  which  p;iv(>s  a  beautiful  violet  color 
by  the  action  oi  chU)rin  and  bromin  water.  The  latter,  in  its  elementary' 
composition,  shows  a  close  relationship  to  the  animal  coloring-matters, 
bilirubin,  melanin,  etc.  Nencki,  to  whom  we  owe  this  knowledge,  ex- 
presses the  view  that  tryptophan  will  eventually  be  brought  into  relation 
with  the  development  of  certain  animal  coloring-matters. 

Products  resembling  ptomains  result  from  putrefaction  of  the  pan- 
creas when  mixed  with  albuminous  bodies,  but  this  is  to  be  ascribed 
to  bacterial  influence  and  not  to  the  action  of  the  ferment.  Werigo, 
however,  asserts  that  in  perfectly  sterile  pancreatic  infusions  penta- 
methylendiamin  also  is  found,  but  in  his  experiment  the  ciuantity  was 
very  small :  from  33  lbs.  of  pancreas  he  could  secure  only  a  few  grams. 

One  of  Chittenden's  experiments  shows  that  the  decomposition  of 
albumin  into  crAstalline  products  takes  place  in  the  intestinal  canal  of 
an  animal.  He  fed  a  dog  with  "400  gm.  of  meat  and  killed  it  six  hours 
later;  f  gm.  of  a  mixture  of  leucin  and  tyrosin  was  obtained  from  the 
intestinal  contents. 

The  utilization  of  the  albumins  is  much  less  when  the  pancreatic 
juice  is  lacking  in  the  intestine  than  when  it  is  present.  According  to 
Abelmann,  the  total  is  much  more  deleterious  than  the  partial  extirpa- 
tion of  the  gland.  In  the  former  case  449c,  in  the  latter  549c,  is  absorbed. 
When  pancreatic  emulsion  is  given  with  meat,  absorption  reaches  74% 
to  789c.  Renzi  also  has  shown  that  the  amount  of  nitrogen  in  the  feces 
was  greater  after  extirpation  of  the  pancreas.  The  utilization  of  the  albu- 
mins is  still  less  if  fat  is  fed  at  the  same  time.  Abelmann  was  able  to 
recognize  macroscopically  bits  of  muscle  in  the  stools. 

Influence  of  the  spleen  on  the  formation  of  trypsin:  The  assertion 
was  made  by  SchifT  that  the  spleen  during  digestion  secreted  a  juice 
which  had  the  function  of  converting  pancreatic  ZAinogen  into  tr^'psin. 
This  view  is  supported  by  later  investigations  of  Herzen,  which  show- 
that  in  the  extract  of  the  spleen  at  the  time  of  digestion  a  ferment  must 
be  present  haA^ing  the  property  of  changing  zymogen  into  an  active 
trj-psin.  This  view  could  not  be  confirmed  by  the  experiments  of  Ewald, 
BuffalUni,  Cavallo,  and  Pachon.  Herzen,  however,  tries  to  support  it 
in  a  later  work. 

[Bellamy  *  confirms  Herzen's  work.  He  believes  that  the  ferment 
which  is  formed  in  the  spleen  and  changes  the  zymogen  into  tr^'psin 
reaches  the  pancreas  through  the  blood;  that  if  the  spleen  is  removed 
the  pancreas  is  in  a  state  of  permanent  atrypsia.  though  the  zymogen  will 
continue  to  be  secreted;  that  the  zymogen  will  then  be  converted  into 
trj'psin,  as  Pawlow  has  shown,  through  the  agency  of  the  mucous  mem- 
brane of  the  small  intestine. — Ed.] 

(b)  Steapsin. — The  fat-digesting  ferment  has  not  hitherto  been  isolated 

and  preserved  in  a  permanent  form.     The  experiments  in  this  direction 

were  either  performed  with  extract  of  pancreas,  or  the  changes  in  its 

behavior  to  fats  were  ascertained  after  operation  upon  the  gland  of  an 

*  Jour,  of  Physiol.,  xxvn,  p.  323. 
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animal.  The  emulsifying  influence  of  the  pancreatic  juice  does  not  need 
the  assumption  of  a  pecuHar  ferment;  sufficient  explanation  is  to  be 
found  in  the  \ascosity  of  the  secretion  and  in  the  presence  of  alkalis 
and  soaps.  The  fat  emulsion  formed  by  the  pancreatic  secretion  is  far 
more  permanent  and  complete  than  that  obtained  in  any  other  way. 

The  influence  of  the  pancreatic  secretion  in  decomposing  fat  into 
fatty  acids  and  glycerin  was  known  to  Claude  Bernard.  If  neutral 
butter  was  mixed  "^dth  particles  of  the  gland  at  an  incubator  tempera- 
ture, an  acid  reaction  soon  set  in.  Berthelot  showed  the  action  of  the 
ferment  by  the  use  of  monobutyrin,  which  is  synthetically  prepared 
and  easily  decomposed;  Nencki  used  tribenzoicin,  the  triglycerid  of  ben- 
zoic acid,  combined  in  a  manner  analogous  to  that  of  the  neutral  fats. 
His  investigations  are  the  first  which,  by  excluding  the  influence  of  the 
cleaving  fungi,  ascribed  the  decomposition  of  the  esters  to  the  unformed 
ferments  of  the  pancreatic  juice. 

The  formation  in  the  intestinal  canal  of  the  fatty  acids  from  the 
neutral  fats  has  probably  the  purpose  of  facilitating  the  absorption 
of  the  fats,  since  it  was  sho"^Ti  by  Briicke  and  Gad  that  fats  containing 
fatty  acids  are  more  easily  absorbed  than  those  ha^dng  a  neutral  reaction. 
The  favorable  influence  of  bile  on  the  decomposition  of  fat  was  sho'^n  by 
Nencke,  and  later  by  Rachford,  Hedon,  and  Ville. 

Their  investigations  permit  the  assumption  that  the  conditions  for 
the  decomposition  of  the  fats  are  best  in  the  duodenum,  while  in  the 
small  intestine  the  conditions  appear  to  be  most  favorable  for  its  emulsi- 
fication.  Bile  and  pancreatic  secretion,  working  together,  are  necessary" 
for  the  absorption  of  the  fat  into  the  circulation.  Claude  Bernard  found 
in  the  rabbit,  whose  ductus  choledochus  and  pancreaticus  open  sepa- 
rately into  the  intestine,  that  the  chyle  vessels  contain  milky  chyle  only 
below  the  place  of  opening  of  the  bile-duct  into  the  intestine.  Dastre 
was  able  to  establish  the  same  facts  experimentally  in  the  dog.  The 
most  thorough  investigations  on  the  fate  of  the  fat  in  the  intestinal  canal 
when  the  pancreatic  juice  is  lacking  have  been  made  by  Abelmann. 
After  the  total  extirpation  of  the  pancreas,  unemulsified  fat  was  not 
utihzed,  except  when  the  animals  were  fed  upon  the  minced  pancreas 
of  a  hog.  However,  a  cleavage  took  place  in  the  intestine,  probably 
through  the  action  of  bacteria.  The  results  of  the  investigations  t\H1  be 
referred  to  more  in  detail  in  a  later  section  (p.  84). 

In  a  dog  which  had  sur\ived  for  twenty-five  days  the  extirpation  of 
the  pancreas  and  the  resulting  diabetes,  Baldi  was  able  to  show  large 
amounts  of  fat  in  the  stools  after  feeding  with  fatty  meats.  In  the 
stools  there  was  an  oleaginous,  fatty  mass  which  was  not  sohd  at  the 
temperature  of  the  room  in  spite  of  the  fact  that  the  fat  at  the  time  of 
its  introduction  had  had  a  much  greater  consistency.  If  the  smaU 
amount  of  fat  in  the  stools  of  a  dog  ha\'ing  a  biharj^  fistula  is  com- 
pared "^"ith  the  amount  obtained  from  the  stools  in  this  case,  it  must 
be  concluded  that  the  pancreas  plays  a  much  more  important  role  than 
the  liA^er  in  the  digestion  of  fat. 

The  fat-clea^dng  ferment  seems  to  pass  over  into  the  blood-serimi. 
According  to  Hanriot's  experiments,  this  ferment,  which  he  calls  lipase, 
must  have  an  important  part  in  the  circulation  of  the  fat  in  the  organism. 

(c)  Pancreatic  Diastase. — The  influence  of  the  pancreatic  secretion  and 
of  the  infusion  of  the  gland  on  starch  is,  in  its  introductorv^  stages,  iden- 
tical ^ith  the  diastatic  influence  of  malt  extract.     The  difference  lies  in 


I'llYSK'AL  CnARACTERISTlCS  OF  Till:  l'.\  XCIillATK'  JC/CK.      35 

the  fact  that  if  the  tcinixTaturc  is  inaiiilaiiicd  for  a  lon^i-i-  (imc  at  40'^  ('. 
(104°  I'".),  a  part  of  the  maltose  cliaii^es  into  f^rape-suffar,  wliich  is  not 
possible  in  the  case  of  malt  diastase.  On  the  other  hand,  no  ferment 
inverting  cane-sugar  is  present  in  the  pancreas.  The  transition  prod- 
ucts are  the  same  as  in  salivary  digestion.  The  final  product  consists 
mostly  of  maltose  with  a  small  amount  of  dextrose.  In  salivary  diges- 
tion the  formation  of  grape-sugar  does  not  usually  take  jjlace.  (llycogen 
as  well  as  starch  is  changed  by  the  pancreatic  ferment;  inulin  and  cane- 
sugar  are  not  altered. 

According  to  the  investigations  of  Martin  and  Williams,  tlic  presence? 
of  bile  hastens  the  diastatic  influence  of  the  pancreas;  the  same;  is  true  of 
sodium  glycocholate.  (llycocholic  acid  hinders  the  action  because  of 
its  acidity.  The  organic  acids,  if  they  are  present  in  any  considerable 
amounts,  have  an  injurious  influence.  According  to  Hofmeister's  results, 
the  presence  of  0.01  to  0.03%  of  lactic  acid,  or  of  0.008  to  0.047^  of 
acetic  acid,  increases  the  diastatic  fermentation;  0.04%  or  0.05  to  0.06% 
decreases  it;  and  it  is  suspended  by  0.05%  lactic  acid  or  0.08%  acetic  acid. 
It  is  a  peculiar  fact  that  in  the  presence  of  sodium  chlorid  the  acetic 
acid  shows  its  injurious  influence  much  earlier  than  in  the  absence  of  that 
salt.  The  influence  of  the  diastatic  ferment  is  very  cjuickly  destro3'ed 
by  mineral  acids. 

After  removal  of  the  pancreas,  60  to  80%  of  am^^laccous  substances 
are  utilized.  Recently  Hess  has  performed  some  experiments  in  which 
the  absorption  of  starch  was  reduced  to  the  minimum  only  after  subse- 
quent removal  of  the  salivary  glands.  Very  recently,  Rohmann  found 
in  the  gland  a  second  diastatic  ferment  forming  isomaltose. 

In  the  newborn,  the  diastatic  ferment  does  not  occur,  but  is  pro- 
duced in  the  first  months  of  extra-uterine  life. 

(d)  The  milk-coagulating  ferment  of  the  pancreas:  If  milk  is  mixed 
with  weak  pancreatic  secretion,  the  casein,  after  a  transformation  into 
metacasein,  becomes  coagulated.  Cooked  pancreas  loses  this  power,  so 
that  this  peculiarity  must  be  referred  to  a  ferment  existing  in  the  gland. 
This  is  not  identical  Avith  trypsin,  as  pure  trypsin  produced  by  Iviihne's 
method  does  not  show  this  peculiarity;  the  influence  of  trypsin  and  of 
the  milk-coagulating  fluids  of  the  pancreatic  juice  may  be  shown  by 
external  agents  to  be  markedly  different.  If  on  mixing  milk  and  pan- 
creatic juice,  no  coagulation  takes  place,  we  can  easih' produce  it  by  the 
addition  of  sodium  chlorid  or  magnesium  sulphate.  Pure  casein  solu- 
tions also  are  coagulated  by  this  ferment. 

[Weinland  *  has  shoAni  that  the  pancreas  in  dogs  produces  a  ferment, 
lactase,  which  breaks  up  milk-sugar  into  dextrose  and  galactose,  and  that 
this  ferment  is  increased  after  feeding  with  milk-sugar.  In  a  further 
communication  f  he  shows  that  milk-sugar  acts  on  the  digestive  tract 
in  such  a  manner  as  to  excite  or  increase  the  production  of  this  ferment 
in  the  pancreas.  The  blood  is  not  the  medium  through  which  the  milk- 
sugar  acts. — Ed.] 

4.  Fate  of  the  Pancreatic  Ferments  in  the  Organism. — The 
presence  of  trypsin  in  the  urine  was  asserted  by  Griitzner  and  v.  SahU. 
As  the  influence  of  putrefactive  organisms  seems  not  to  ha-\'e  been  suffi- 
ciently excluded  in  their  experiments,  Leo  has  undertaken  a  new  series 
of  investigations,  and  has  come  to  the  conclusion  that  trypsin  is  never 
found  in  the  urine.     In  the  feces,  also,  it  was  sought  in  vain.     In  order 

*  Zeitsch.  f.  Biol.,  1899,  Bd.  xxxviii,  p.  607.  f  Ibid.,  1900,  Bd.  xl,  p.  386. 
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to  ascertain  more  exactly  its  function  in  the  intestine,  Leo  killed  a  dog 
in  the  process  of  digestion  and  by  ligatures  divided  the  intestine  into 
five  parts  and  investigated  each  part  separately  for  the  presence  of 
trypsin.  In  the  lower  portions  of  the  intestine  no  ferment  was  demon- 
strable. TarulU,  on  the  contrary,  found  in  the  normal  urine  a  ferment 
ha\'ing  the  same  influence  as  trj'psin.  The  amount  varied  accorcUng  to 
the  time  of  day.  In  cases  of  long  inanition,  an  increase  of  the  ferment 
was  parallel  with  the  decrease  of  the  leucoc}i;es  of  the  blood.  In  order 
to  ascertain  the  conditions  of  pancreatic  secretion,  the  pancreatic  duct  of 
a  dog  was  tied,  when  large  amounts  of  enzymes  appeared  in  the  urine. 
In  a  second  dog,  after  the  extirpation  of  the  pancreas,  the  ferment  dis- 
appeared entirely  from  the  urine.  This  also  happened  in  a  patient  with 
diffuse  malignant  degeneration  of  the  gland. 

5.  Pancreatic  Secretion. — (a)  Innervation. — The  dependence  of 
the  pancreatic  secretion  on  nerv-ous  influence  is  shown  by  the  fact  that  it 
has  been  possible  to  cause  the  production  of  an  efficient  secretion  by 
reflex  excitation.  Gottheb  was  able  to  stimulate  the  gland  to  secretion 
by  the  introduction  into  the  stomach  or  intestine  of  certain  substances, 
as  oil  of  mastard,  dilute  SLilphuric  acid,  or  concentrated  solutions  of  sodium 
carbonate.  Like"uise  it  was  possible,  by  a  pretense  of  feeding,  to  cause 
activity  of  the  gland.  E^ddently  the  secretion  of  the  acid  gastric  juice 
acts  as  a  stimulator  of  the  function  of  the  gland. 

[Pawlow  * :  "  The  energetic  action  of  acid  upon  the  pancreatic  gland 
is  one  of  the  most  constant  facts  in  aU  the  physiology-  of  the  pancreas. 
Acid  is  so  powerfLil  an  excitant  of  the  pancreatic  gland  that  it  is  the 
agent  above  all  others  which  is  capable  of  forcing  the  activity  of  the 
gland."  Red  pepper  and  mustard  inserted  into  the  stomach  instead  of 
hydrochloric  acid  have  not  the  shghtest  exciting  action  on  the  pancreas. 
Pawlow  explains  the  contraiy  results  of  Gottlieb  t  on  the  ground  that 
the  strength  of  the  solutions  of  pepper  and  mustard  which  he  employed 
destroyed  the  mucosa  to  such  an  extent  that  the  centripetal  ner^^es 
themselves  were  excited  and  not  their  peripheral  extremities.  The 
reader  is  referred  to  Pawlow's  lectures  for  the  further  discussion  of  this 
and  other  questions  relating  to  the  physiology  of  the  pancreas. — Ed.] 

By  direct  stimulation  of  the  nerA'e  it  has  also  been  possible  to  establish 
the  dependence  of  the  secretion  upon  the  vagus  and  splanchnic  nerves. 
The  frequent  failure  of  the  earlier  experimenters  is  explained  by  the 
fact  that  the  vasoconstrictor  fibers  of  the  abdominal  ca^aty  are  easily 
stimulated  with  the  other  nerves,  and  the  anemia  of  the  pancreas  result- 
ing from  this  stimulation  makes  it  impossible  to  cause  the  production 
of  pancreatic  juice.  After  excluding  this  source  of  error,  Pawlow  and  his 
students,  ^lett  and  Kudrewetzky,  were  able  to  show  that  the  main 
course  of  the  stimulating  nervous  influence  ran  in  the  vagus;  this  coifld 
be  shown  ^nth  certainty  by  stimulation  of  the  peripheral  stump  of  the 
vagus  in  the  abdomen,  especially  after  a  higher  section  of  the  cord.  The 
splanchnic  is  to  be  regarded  as  the  inhibitor}'  nerve  of  the  pancreas 
(Morat).  The  results  of  experiments  in  this  line,  however,  are  by 
no  means  so  clear  as  those  regarding  vagus  excitation.  After  consecu- 
tive stimulation  of  the  sympathetic,  the  secretion  caused  by  stimulation 
of  the  vagus  is  increased  in  amount  and  density,  and  the  amomit  of 
ferment  is  also  increased  (Kudrewetzky).     Section  of  the  sympathetic 

*  "  Le  Travail  des  Glandes  Digestives,"  Paris,  1901,  p.  185. 
t  Arch.  /.  exp.  Pathol,  u.  PhannakoL,  Bd.  xxxiii. 
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plexus  supplyiiiji;  the  \css('ls  of  the  ^Ijiiid  Ictids  to  uii  iilxiriduiit  socrotion 
(piiralytic  paiuTrulic  juice — Hcnistciii).  Acconliiij;  (o  I'ojjclski,  a  |)Upil 
of  Pawlow,  the  nerves  in  the  gland  liniitinfj;  its  secretion  run  alonjij  the 
straip;ht  line  parallel  to  the  attachment  of  the  pancreas  to  the  duodenum. 

[10.  Wertheinier  and  Lepage  *  severed  the  vagi  and  thoracic  sympa- 
thetic, and  having  curarized  the  animal  kept  it  alive  hy  artificial  respira- 
tion. In  such  an  animal  dilute  solulinns  of  liydrochloric  acid  {i)!)'',^,) 
markedly  increased  the  .secretion  of  j)ancreatic  juice  if  they  were  inserted 
not  only  into  the  duodenum,  but  also  into  the  jejunun)  and  ilemn  for 
one-fourth  to  one-third  of  its  length.  Below  the  appendix  the  acid 
was  without  effect,  and  the  same  held  true  of  injections  into  the  blood. 
In  other  experiments  the  dorsal  and  lumbar  cords  were  cut  in  addition, 
and  the  duodenum  and  jejunum  divided.  The  abdominal  organs  were 
thus  com])l{>tely  severed  from  the  central  nervous  system,  but  the  acid 
acted  in  quite  the  same  way  as  before.  Wertheinier  therefore  concludes 
that  the  centers  arc  in  the  celiac  and  mesenteric  ganglia. 

Popielski  f  obtained  similar  results  and  by  methods  similar  to  those 
of  AVcrtheimer,  only  he  carried  the  investigation  one  step  further  by 
destroying  the  celiac  ganglion  in  addition  to  the  other  structures  above 
mentioned.  He  was  therefore  forced  to  the  conclusion  that  the  dilute 
hydrochloric  acid  acts  on  the  gland  itself  or  the  nervous  apparatus  con- 
tained in  it. — Ed.] 

{b)  Effect  of  Different  Foods  on  Pancreatic  Secretion. — WassiliefT  found 
that  the  amount  of  ferment  was  essentially  different  with  various  foods. 
Meat  increased  the  amount  of  tryptic  ferment  and  decreased  its  amylo- 
lytic  power.  A  bread-and-milk  diet  had  the  opposite  effect.  After  the 
formation  of  a  permanent  pancreatic  fistula,  only  bread  and  milk  should 
be  given  to  the  animals  at  first.  Walter  arrived  at  similar  results.  He 
asserted  so  marked  an  adaptability  of  the  pancreas  for  the  work  of 
digestion  that  the  existence  of  a  very  sensitive  peripheral  nerve  appa- 
ratus in  the  mucosa  of  the  digestive  canal  must  be  recognized. 

(c)  Pancreatic  Secretion  in  Fever. — Stolnikow  investigated  the  secre- 
tion of  the  gland  in  the  beginning  of  fever,  and  found  it  increased ;  later 
it  was  diminished,  and  finally  ceased.  The  amount  of  ferment  in  the 
gland  is  likewise  at  first  increased;  in  fever  of  longer  duration,  however, 
there  is  a  decided  diminution.  But  the  gland  is  never  entirely  free 
from  the  ferment,  even  when  the  secretion  is  entirely  stopped.  The 
addition  of  an  ichorous  fluid  hinders  the  influence  of  the  ferment  only 
when  it  is  present  in  large  amounts. 


III.  GENERAL  PATHOLOGY  AND  SYMPTOMATOLOGY. 

The  physiologic  significance  of  the  pancreas  is  clear  up  t(^  a  certain 
point.  It  is  known  what  function  belongs  to  this  gland  in  the  collabora- 
tion and  assimilation  of  food-stuffs,  and  what  and  how  much  it  has  to 
do;  later  another,  the  so-called  internal  function,  which  relates  to  the 
change  of  sugar,  ^^^ll  be  shown.  One  would  think  that  in  the  event  of 
a  disturbance  in  the  function  of  the  pancreas  from  disease  of  this  organ 

*  Jonr.  de  Physiol.,  in,  5,  pp.  689-708. 
t  Pfluger's  Archiv,  lxxxvi,  5,  6,  p.  215. 


38  DISEASES  OF  THE  PANCREAS. 

such  distinct  symptoms  would  result  that  the  recognition  of  this  dis- 
turbance both  qualitatively  and  quantitatively  would  be  very  easy. 
The  facts  of  the  case,  however,  are  quite  different.  Characteristic  patho- 
logic symptoms  are  rarely  found  in  diseases  of  the  pancreas.  The  ex- 
planation is  as  follows: 

1.  For  each  physiologic  function  of  the  pancreas  which  concerns 
digestion,  a  compensatory  organ  is  present,  which  is  qualified  to  do  the 
work  left  by  the  failure  of  the  pancreatic  function.  The  stomach* 
takes  care  of  the  digestion  of  the  proteids,  the  bile  and  to  a  certain  extent 
the  intestinal  juice  provide  for  the  emulsification  of  the  fats,  while  amyl- 
olysis  is  the  work  of  the  salivary  glands  and  certain  intestinal  glands. 
Even  the  decomposition  of  fat  is  not  the  exclusive  function  of  the 
pancreas.  In  the  lower  part  of  the  intestine  there  are  micro-organisms 
which  participate  in  this  work  and  even  carry  further  the  decomposi- 
tion of  the  free  fatty  acids  into  lower  carbon  compounds  (Hedon  and 
Ville). 

2.  The  anatomic  structure  is  of  importance.  As  a  rule,  in  man  the 
pancreas  has  two  excretory  ducts,  and  whenever  one  of  these  is  obstructed 
or  the  portion  of  the  gland  corresponding  to  this  duct  is  incapable  of 
function,  the  other  duct  assumes  its  duties  vicariously.  The  fact  that 
the  liver  has  only  one  duct  explains  the  constancy  of  the  pathologic 
symptoms  in  case  of  obstruction  of  this  duct. 

3.  A  large  portion  of  the  gland  may  be  destroyed  or  become  incapable 
of  function  and  the  rest  will  be  entirely  sufficient  for  the  work  required. 
A  considerable  portion  of  the  gland  may  be  destroyed  by  acute  or  chronic 
inflammation,  by  hemorrhage,  necrosis,  new-formations,  or  cysts,  and  the 
remainder  of  the  gland  may  perform  the  function  sufficiently,  especially 
with  regard  to  the  internal  function.  But  this  is  also  conceivable  for  the 
digestive  action,  if  at  least  one  excretory  duct  is  available.  These  facts 
will  be  found  illustrated  in  a  great  number  of  cases. 

4.  Diseases  of  the  pancreas  are  frequently  combined  with  diseases 
of  neighboring  organs.  They  may  occur  as  a  part  of  the  symptom- 
complex  of  diseases  of  the  stomach,  of  the  intestine,  of  the  bile-passages, 
and  of  the  liver.  Ulcerations  or  tumors  of  the  stomach  may  extend 
to  the  pancreas  and  there  excite  inflammation,  ulceration,  or  tumor 
formation.  An  extension  from  the  intestine  is  the  most  frequent  occur- 
rence. Different  processes,  which  are  common  in  the  small  intestine, 
simple  catarrhs,  bacterial  processes,  deep-seated  inflammations,  and  new- 
formations  may  be  transferred  from  the  intestine  to  the  pancreas.  They 
may  lead  to  inflammations  of  the  pancreatic  duct  or  of  the  parenchyma 
of  the  gland,  to  obstruction  of  the  pancreatic  duct,  or  to  cyst  formation. 
From  the  neighboring  lymph-glands,  also,  different  pathologic  processes 
may  extend  to  the  pancreas. 

From  the  bile-passages  inflammations  or  new-formations  may  extend 
to  the  pancreatic  ducts  and  cause  acute  or  chronic  inflammations  or  new- 
formations  in  the  parenchyma  of  the  gland.     Concretions  in  the  bile- 

*  [Volhard  (Zeit.  /.  klin.  Med.,  1901,  xlii,  p.  414)  has  again  called  attention  to 
the  digestion  of  fat  in  the  stomach  which  was  first  suggested  by  Marcet  {The  Med. 
Times  and  Gazette,  New  Series,  1858,  voL  xvii,  p.  210)  and  confirmed  by  Cash,  Ogata, 
and  others.  His  conclusions  are  as  follows :  Tlie  gastric  juice  contains  a  fat-splitting 
ferment  which  is  produced  chiefly  in  the  mucous  membrane  of  the  fundus.  It  can 
be  extracted  with  glycerin  and  will  pass  through  a  Clay  filter.  Its  action  is  hindered 
and  finally  destroyed  by  i^epsin-hyclrochloric  acid. — Ed.] 
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passafios  may  lead  to  closuic  of  the  pancreatic  duct,  with  the  usual 
coiisi'ciucMices. 

On  the  other  luind,  it  happens  in  many  cases  of  diseases  of  the  pan- 
creas that  the  nei{2;hl)()rin<2;  organs  arc  likewise  affected.  Many  patho- 
logic processes  have  their  seat  in  the  head  of  the  j)ancreas  and  may  in 
consequence  lead  to  compression  of  the  ductus  cholcdochus,  to  icterus 
and  its  conseciuences. 

Inflamniatioiis,  especiall>'  acute  jjuruient  processes,  may  extend  to 
neigiilxiring  organs  and  new  formations  of  the  pancreas  may  be  continued 
to  the  latter.  Compression  of  the  intestine  with  symptoms  of  oV)struc- 
tion  may  result  from  ulceration,  hemorrhage,  abscesses,  neopla.sms,  and 
cysts.  Severe  pain  may  be  produced  by  pressure  upon  the  neighboring 
gangUa  of  the  inflamed,  hemorrhagic,  neoplastic,  or  cystic  gland. 

Very  confusing  pictures  may  arise  through  these  manifold  combina- 
tions, because  the  symptoms  which  dei)end  upon  the  diseases  of  the 
neighboring  organs  may  be  much  sharper  and  more  definite  than  the 
disturbances  arising  from  the  diseased  pancreas  itself. 

The  facts  mentioned  explain  sufficiently  why  the  really  character- 
istic symptoms,  so  far  as  they  are  known,  are  only  rarely  recognized, 
and  why  during  life  in  most  cases  only  such  symptoms  come  to  light  as 
are  common  to  diseases  of  the  pancreas  and  a  large  number  of  diseases 
of  the  organs  adjacent  to  the  pancreas. 

The  symptoms,  according  to  their  pathologic  importance,  form  three 
groups : 

A.  Characteristic  symptoms. 

B.  Symptoms  which,  according  to  the  ^dews  of  older  or  more  recent 
authors,  are  to  be  referred  to  disease  of  the  pancreas,  although  no  ver\' 
satisfactory  proof  has  been  brought  forward. 

C.  Symptoms  which,  although  important  and  significant,  show  no 
features  pecufiar  to  a  diseased  pancreas. 


A.  FIRST  GROUP. 

The  characteristic  symptoms  which  point  to  disturbances  of  the 
manifold  functions  of  the  pancreas  are,  naturally,  in  spite  of  their  rela- 
tively rare  occurrence,  the  important  and  determining  ones ;  they  accord- 
ingly demand  a  detailed  and  comprehensive  representation  in  the  general 
consideration,  because  they  do  not  occiu"  in  any  special  diseases  of  the 
pancreas,  but  are  symptoms  of  different  processes,  manifestations  of  a 
disturbance  of  function,  which  may  be  produced  by  various  causes. 


I.   DIABETES     AND     GLYCOSURIA    AS     SYMPTOMS     OF 
DISEASES  OF  THE    PANCREAS. 

The  title  indicates  precisely  the  limits  of  my  treatment  of  this  sub- 
ject. It  is  not  purposed  to  discuss  here  the  whole  question  of  diabetes, 
which  is  reserved  in  this  handbook  for  the  pen  of  a  more  distinguished 
wTiter.  It  is  only  suggested  why  and  how  glycosuria  or  diabetes  may  be 
a  symptom  of  disease  of  the  pancreas.  The  facts  which  relate  to  the 
occurrence  of  diabetes  in  diseases  of  the  pancreas  will  be  noted  only, 
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the  prevalent  views  and  hypotheses  which  are  advanced  to  explain  these 
facts  will  be  mentioned,  and  the  many  loop-holes  in  our  knowledge 
which  must  remain  to  be  filled  by  later  investigators  will  be  indicated. 

In  the  search  for  an  organ  which  should  be  responsible  for  the  mysteri- 
ous pathogenesis  of  diabetes,  the  pancreas  was  long  since  thought  of. 
The  earliest  noteworth}^  communication  in  this  direction  was  published 
in  1788  by  Cowley,  who  found  diabetes  in  an  alcoholic  patient  thirty- 
four  years  old  who  was  also  very  fleshy.  At  the  autopsy  the  pancreas 
was  found  to  be  filled  with  small  calculi,  some  as  large  as  peas,  firmly 
embedded  in  the  substance  of  the  gland;  they  were  white  and  raspberry 
shaped.  In  1821  Chopart  mentioned  a  case  of  diabetes  with  calculi  in  the 
pancreas.  Bright  reported  in  1833  the  case  of  a  diabetic,  nineteen  years 
old,  who  had  also  jaundice  and  fatty  stools  and  died  of  marasmus.  At 
the  autopsy  he  found  the  head  of  the  pancreas  changed  into  a  hard, 
nodular  tumor  which  was  firmly  united  to  the  duodenum:  the  ductus 
choledochus  was  closed  at  its  entrance  into  the  duodenum  and  the  gland 
was  atrophied.  Elliotson  described  the  case  of  a  diabetic,  forty-five  years 
old,  who  had  fatty  stools.  At  the  autopsy  the  pancreatic  duct,  including 
the  large  lateral  branches,  was  found  fiUed  with  concretions.  Other 
similar  communications  were  published  by  Fles,  Hartsen,  v.  Reckling- 
hausen, Munk,  and  Silver. 

Since  then  the  pathogenesis  of  diabetes  has  often  been  ascribed 
to  the  pancreas.  Frerichs,  Seegen,  and  Friedreich  mention  the  not  in- 
frequent concurrence  of  diabetes  and  pancreatic  disease,  mthout,  however, 
expressing  any  decided  views  on  the  question.  Friedreich  says  regarding 
it:  "According  to  my  opinion,  the  combination  of  pancreatic  disease 
with  diabetes  has  to  be  regarded  in  different  w^ays.  We  must  distinguish 
between  preceding  affections  of  the  pancreas,  as  cancer,  chronic  indura- 
tive inflammation,  stone  formation,  etc.,  in  the  course  of  which  secondary 
mellituria  occurs,  and  primary  diabetes,  in  which  a  secondary  disturbance 
of  nutrition  of  the  pancreas  (simple  atrophy,  fatty  degeneration)  takes 
place."  Among  30  cases  of  diabetes  meUitus  in  the  postmortem  records 
of  the  Vienna  General  Hospital  atrophy  of  the  pancreas,  sometimes  of  high 
degree  or  combined  with  fatty  change,  was  found  by  Seegen  13  times; 
once  numerous  calcuh  were  found  in  the  Wirsungian  duct  and  once  the 
pancreas  was  changed  into  a  gray  indurated  band. 

According  to  Frerichs,  atrophy,  fatty  degeneration,  and  induration 
of  the  pancreas  are  frequently  found  in  diabetes.  He  laid  especial 
weight  on  two  cases  in  which  diabetes  was  directly  associated  with  an 
acute  disease  of  the  pancreas  which  ended  in  suppuration. 

A  very  pronounced  stand  on  this  question  is  taken  by  French  authors. 
Bouchardat  was  the  first,  in  1875,  to  suggest  the  dependence  of  diabetes 
on  disease  of  the  pancreas,  resting  his  conclusions  on  his  own  observa- 
tions and  those  of  older  writers.  Soon  afterward  Lancereaux  developed 
his  theory  of  diabetes  maigre,  in  w^hich  he  claimed  to  have  found  always 
changes  in  the  pancreas.  ]3is  pupils,  Lapierre  and  Baumel,  brought 
forward  new  clinical  facts  to  support  the  theory  of  pancreatic  diabetes. 
In  Germany  an  attitude  of  reserve  was  maintained  toAvard  the  new 
doctrine. 

The  pancreatic  theory  first  received  a  firm  support  through  the  funda- 
mental experiments  of  v.  Mering  and  Minkowski,  and  since  their  investi- 
gations this  subject  has  remained  not  simply  in  the  foreground  of  dis- 
cussion, but  the  diseased  pancreas  has  been  accepted  as  a  cause  of 
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diabetes  by  a  large  numl)er  of  investigators,  physiologists,  cliniciaas,  and 
pathologists;  many  of  those  even  claiming  that  it  is  possible  that  the 
pancreas  alone  is  responsible  for  the  occurrence  of  diabetes. 

In  order  to  explain  with  the  greatest  possible  objectivity  the  present 
stand  on  this  important  question,  it  seems  best  to  state  the  results  of 
experimental  and  clinical  investigations  up  to  the  present  time  and  to 
examine  into  their  value. 


(a)  EXPERIMENTAL  PANCREATIC  DIABETES. 

For  the  purpose  of  ascertaining  the  function  of  the  pancreas  and  the 
symptoms  after  elimination  of  the  organ,  attempts  long  ago  were  made 
to  extirpate  the  pancreas  in  animals.  The  first  of  these  experiments 
were  made  by  L.  Brunner,  who  removed  a  portion  of  the  gland  from 
young  dogs.  The  animals  lived  and  showed  no  changes.  Later  Bernard 
attempted  the  extirpation  of  the  pancreas.  He  was  unsuccessful  with 
dogs,  and  declared  it  impracticable.  In  birds  death  occurred  from  maras- 
mus eight  to  ten  days  after  extirpation.  Berard  and  CoHn  found  no 
disturbances  of  digestion  after  extirpation  of  the  pancreas.  After  death 
only  small  bits  of  intact  pancreas  were  found  in  the  animals.  Schiff 
also  had  negative  results.  He  was  able  to  keep  alive  only  birds,  ravens 
and  pigeons,  for  some  time  after  extirpation  of  the  entire  organ.  In  1881 
Martinotti  declared  the  extirpation  of  the  pancreas  in  dogs  to  be  pos.sible. 
These  animals  were  said  to  show  no  abnormality  afterward.  After  the 
removal  of  the  pancreas,  nuclear  division  was  found  in  the  glands  of 
Lieberkiihn  as  an  indication  that  these  glands  were  acting  vicariously 
for  the  extirpated  organ.  In  none  of  the  communications  above  men- 
tioned was  it  stated  whether  sugar  was  found  in  the  urine  in  these  animals 
after  extirpation  of  the  gland. 

Of  most  decided  importance  in  this  connection  were  the  experiments 
described  in  1889  by  v.  Mering  and  Minkowski,  who  succeeded  in  a  per- 
fectly unquestionable  manner  in  producing  genuine  diabetes  with  all 
the  manifestations  of  this  well-studied  disease  of  man.  At  about  the 
same  time  de  Dominicis  reached  nearly  the  same  result,  which,  however, 
was  published  somewhat  later. 

Through  the  epoch-making  discover}'  of  v.  Mering  and  Minkowski, 
a  solid  foundation  for  the  first  time  was  laid  for  further  investigation 
in  the  hitherto  rather  barren  discussion  concerning  pancreatic  diabetes; 
further  advance  was  next  made  by  ^linkowski  alone.  A  large  number 
of  investigators  of  all  countries  then  studied  this  subject:  de  Dominicis, 
Lepine,  de  Renzi  and  Reale,  Hedon,  Gley,  Thiroloix,  Gaglio,  Capparelli, 
Harley.  Schabad,  Sandmeyer,  Seelig,  Rumbold,  etc. 

With  few  exception?  all  these  investigators  confirmed  the  ^^ews  of  v. 
tiering  and  Minkowski,  but  a  number  of  ver\-  interesting  and  important 
details  were  also  brought  to  light.  Although  at  present  a  satisfactory^ 
solution  of  the  diabetes  mystery  is  still  in  doubt,  yet  a  path  has  no  doubt 
been  opened  which  may  lead  to  the  desired  end. 

The  attempt  to  produce  diabetes  by  extirpation  of  the  pancreas  has 
not  succeeded  in  all  animals.  Minkowski  was  able  to  produce  it  in  dogs, 
in  a  cat,  and  in  a  pig.  Harley  also  had  positive  results  in  cats.  In 
rabbits,  Minkowski  had  no  positive  results,  while  Hedon  produced  dia- 
betes in  several  instances  by  the  injection  of  olive  oil  into  the  ductus 
Wirsungianus  of  rabbits  and  by  this  means  caused  certain  changes  of 
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tissue.  The  glycosuria,  however,  occurred  first  three  to  five  weeks  after 
the  operation  and  lasted  but  a  short  time.  The  experiments  on  rabbits 
of  Weintraud,  who  resected  portions  of  the  intestine  in  order  to  remove 
the  pancreas  as  thoroughly  as  possible,  and  found  sugar  temporarily  on 
the  day  after  the  operation  in  two  cases,  w^ere  not  convincing,  as  glycosuria 
may  easily  occur  after  similar  severe  operations. 

In  pigeons  and  ducks,  Minkowski  found  no  glycosuria  after  extirpation 
of  the  pancreas.  After  15  out  of  19  operations  performed  on  clucks, 
Weintraud  found  no  sugar  in  the  urine,  but  in  four  of  the  series  the 
excretion  of  the  sugar  was  demonstrated.  Kausch,  who  very  recently 
again  experimented  on  ducks,  always  removed  at  the  same  time  the 
adjacent  piece  of  the  duodenum,  as  a  complete  separation  of  the  pancreas 
was  not  possible  in  any  other  way.  In  nearly  all  cases  (76  out  of  83) 
the  amount  of  sugar  in  the  blood  was  increased.  The  same  result  oc- 
curred in  17  geese,  but  in  these  animals  the  amount  of  sugar  in  the  blood 
increased  much  more  slowly  after  the  operation  than  in  ducks.  Occur- 
rence of  sugar  in  the  urine  was  noted  in  relatively  few  of  the  ducks  oper- 
ated upon.  Kausch  concluded  from  his  experiments  that  in  ducks  the 
extirpation  of  the  pancreas  caused  essentially  the  same  changes  as  in  mam- 
malia. The  difference  consists  only  in  the  fact  that  ducks  use  up  the 
increased  sugar  in  the  blood,  which  is  not  the  case  in  dogs.  In  birds  of 
prey  Langendorf  and  Weintraud  found  a  glycosuria  until  the  death  of  the 
animals,  while  in  ravens  the  result  was  inconstant.  In  frogs  and  turtles, 
Aldehoff  had  positive  results.  In  the  former  the  glycosuria  appeared 
slowly  and  developed  only  four  to  five  days  after  the  operation.  In 
turtles  it  occurred  in  the  first  twenty-four  to  forty-eight  hours.  In 
every  case  the  animals  died  after  the  operation.  Minkowski  was  not 
able  to  show  the  presence  of  sugar  in  the  urine  of  frogs.  Marcus  gener- 
ally had  positive  results  in  his  experiments  on  frogs.  Velich's  experi- 
ments showed  that  in  nine  out  of  fifteen  frogs  from  which  the  pancreas 
was  removed  glycosuria  developed  after  the  operation.  Capparelli 
operated  on  eels;  glycosuria  occurred  twice  in  eleven  cases. 

By  far  the  most  constant  results  are  obtained  in  the  operations  on 
dogs,  on  which  the  most  niunerous  experiments  have  been  performed. 
The  results  of  these  experiments  form  the  foundation  for  the  following 
statements. 

An  essential  difference  exists  between  the  results  of  a  total  and  a 
partial  extirpation  of  the  pancreas. 

According  to  Minkowski,  the  total  removal  of  the  gland  regularly 
results  in  diabetes.  This  view  is  supported  by  Hedon,  Gley,  Gaglio, 
Capparelh,  Harley,  Schabad,  Sandmeyer,  Seelig,  Eumbold,  and  Dutto. 
Lepine  and  Thiroloix  noted  the  absence  of  diabetes  only  in  those  cases 
in  w^hich  the  animals  had  been  starved  for  some  time  before  the  opera- 
tion. Other  authors,  as  de  Dominicis,_  de  Renzi  and  Reale,  Remond, 
and  Cavazzani  denj^  the  constancy  of  diabetes  after  the  extirpation  of 
the  pancreas. 

De  Dominicis  is  to  be  regarded  as  the  main  supporter  of  the  theory 
of  the  inconstancy  of  the  glycosuria.  He  assumes,  however,  that  the 
removal  of  the  gland  or  its  elimination  according  to  his  method  is  always 
followed  by  the  other  symptoms  of  diabetes,  as  emaciation,  phospha- 
turia,  etc. 

Reale  noted  the  occurrence  of  glycosuria  in  only  75%  of  the  cases. 
In  experiments  undertaken  by  himseK  in  company  with  de  Renzi,  dia- 
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betes  resulted  in  IS  out  ot'  the  '11  (|n>!;s  oil  u  hich  they  operated.  H^jiikjikI 
is  likewise  eoiniueetl  that  glycosuria  does  not  always  occur  after  total 
extirpation  of  the  pancreas.  Of  three  dofj^s  which  survived  the  operation 
for  some  time,  only  two  W(>re  affected  with  dialx'tes.  Also,  in  two  dogs 
the  gland  which  hatl  become  indurated  l)y  ligation  f)f  the  excretory  duct 
was  removed  without  causing  iliabetes.  In  a  third,  fatal  cachexia  was 
oliserved,  without  glycosin-ia.  The  brothers  Cavazzani  also  were  not 
always  able  to  show  the  occurrence  of  glycosuria  after  extirpation  of  the 
pancreas.  In  opposition  to  all  these  objections,  Minkowski  strongly 
mairitains  that  the  absence  of  the  glycosuria  can  only  be  explained  by 
the  assumption  that  in  the  experiments  mentioned  the  gland  wa.s  not 
totally  extirj)ated. 

After  complete  removal  of  the  pancreas  the  excretion  of  sugar,  accord- 
ing to  Minkowski,  is  as  follows:  The  time  of  the  first  appearance  of  sugar 
after  the  operation  varies  in  different  cases.  Frequently  it  occurs  after 
the  first  hour  following  the  operation.  Often  it  does  not  occur  until  later, 
and  its  first  appearance  has  been  observed  on  the  third  day. 

These  differences  are  in  part  based  on  the  condition  of  the  gland  at 
the  time  of  the  operation.  In  those  cases  in  which  diabetes  did  not 
appear  until  the  third  day,  the  gland  at  the  time  of  its  removal  appeared 
very  hyperemic  and  its  function  was  evidently  active.  On  the  other 
hand,  the  kind  and  amount  of  nourishment  given  the  animal  before  the 
operation  are  of  great  importance  in  determining  the  occurrence  of 
glycosuria. 

As  a  rule,  the  excretion  of  sugar  increases  in  intensity,  and,  even 
when  no  nourishment  is  given,  it  generally  reaches  its  maximum  of  8% 
to  10%  on  the  third  day. 

That  the  amount  of  carbohydrate  present  in  the  organism  is  related 
to  the  amount  of  the  gradually  increasing  excretion  of  sugar  is  shown 
by  the  experiment  of  Minkowski,  from  which  it  appears  that  in  the  dog 
which  had  been  abundantly  fed  beforehand  on  meat  and  bread  the  ratio 
between  the  sugar  and  the  total  nitrogen  (D  :  N)  increased  most  rapidly. 

The  further  course  of  the  sugar  elimination  is  essentially  dependent 
on  the  nourishment.  With  abundant  nourishment,  an  amount  of  10% 
to  12%  in  the  day's  excretion  of  1  to  1^  liters  is  not  at  all  rare.  Even 
after  complete  ^nthdrawal  of  nourishment  as  long  as  seven  days  the 
sugar  does  not  entirely  disappear  from  the  urine.  With  a  pure  meat 
diet  or  in  starvation,  a  constant  relation  generally  exists  between  the 
sugar  and  the  total  nitrogen  (D  :  X).  This  ratio  is  usually  about  2.8  : 1. 
All  the  grape-sugar  introduced  "u-ith  the  food  may  be  found  in  the  urine. 

TMien  the  affection  has  lasted  for  some  time  and  the  physical  strength 
of  the  animal  begins  to  diminish,  the  intensity  of  the  excretion  of  sugar 
also  diminishes,  especially  vdih  the  occurrence  of  complicating  diseases. 

The  views  are  ^^idely  different  with  regard  to  the  cause  of  this 
diminution  of  intensity  of  the  diabetes  after  the  long  continuance  of  the 
disease.  Lepine,  de  Renzi  and  Reale,  and  Hedon  assume  that  it  is  due 
to  a  \'icarious  assumption  of  the  duties  of  the  pancreas  by  other  organs. 
Minkowski,  on  the  other  hand,  beUeves  that  the  cause  is  to  be  sought 
in  a  disturbance  of  sugar  production,  "perhaps  also  in  a  decomposition 
of  the  sugar  under  the  influence  of  pathologic  processes;  for  instance, 
under  that  of  pathogenic  bacteria."  He  bases  his  view  on  an  experiment 
which  shows  that  even  the  dextrose  introduced  into  the  body  leaves  it 
without  being  utilized.     If  it  were  reall}'  a  question  of  a  better  function 
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of  the  powers  regulating  the  digestion  of  sugar,  then  it  would  be  im- 
possible to  explain  this  continual  impossibility  of  utilizing  the  sugar 
added  to  the  organism.  It  perhaps  may  be  a  question  of  toxicogenic 
influences.  Capparelli  was  able  to  show  that  injections  of  emulsified 
pancreas  into  the  peritoneum  of  marasmic  animals  with  diminished 
excretion  of  sugar  caused  the  apparent  weakness  to  disappear  and  at 
the  same  time  produced  an  increase  of  the  glycosuria,  thus  forming  addi- 
tional proof  that  the  lessening  of  the  output  of  sugar  did  not  indicate 
any  improvement  in  the  diabetes. 

Our  own  experiments  correspond  in  the  main  with  the  results  com- 
municated by  other  experimenters. 

Experiment  of  November  14,  1893. — The  pancreas  of  a  dog  was  entirely  ex- 
tirpated. November  15th :  Dog  quite  well.  Bile  pigment  in  the  urine  but  no  sugar. 
November  16th:  No  sugar  in  the  urine.  November  17th :  The  dog  takes  some  milk. 
In  the  urine  was  found  4.8%  of  sugar.  November  18th:  Amount  of  sugar,  4.8%. 
November  20th:  The  dog  ate  some  meat  the  day  before;  very  much  debilitated. 
No  sugar.  November  21st:  Killed  by  bleeding.  Amount  of  sugar  in  the  blood 
0.16%.  After  the  meat  was  eaten,  the  stools  were  rich  in  undigested  meat;  tuft-like 
arrangement  of  the  fat-acid  needles;  few  bacteria.  After  autopsy,  adhesive 
peritonitis. 

Result:  (a)  Appearance  of  the  excretion  of  sugar  on  the  third  day 
after  the  operation;  (5)  disappearance  of  the  excretion  of  sugar  before 
death,  normal  amount  of  sugar  in  the  blood ;  (c)  in  the  stools,  much  un- 
digested meat. 

Experiment  of  February  24,  1894. — Total  extirpation  of  the  pancreas  under 
morphin  narcosis.  The  operation  lasted  two  and  one-half  hours.  February  25th : 
Traces  of  sugar  in  the  afternoon  urine.  February  26th:  Amount  of  sugar,  1%.  An 
intense  diabetes  developed  without  polyuria  or  azoturia.  The  maximum  amount  of 
sugar  in  the  urine  reached  13.6%.  On  the  sixth  of  April  the  animal  died  of  exhaus- 
tion, and  6.8%  of  sugar  was  observed  in  the  urine  two  days  before  death. 

Result:  (a)  Excretion  of  sugar  on  the  day  after  the  operation  (traces), 
1%  on  the  second  day,  and  7.5%  on  the  next  day.  (h)  The  maximum 
excretion  of  sugar  reached  13.6%.  Two  days  before  death  6.8%  was 
present  in  the  urine,  (c)  The  amount  of  indican  in  the  urine  was  in- 
creased, but  the  excretion  of  sulphuric  acid  showed  no  marked  variation 
from  the  normal.     The  animal  lived  forty-one  days  after  the  operation. 

Experiment  of  June  19,  1894. — Total  extirpation  of  the  pancreas.  June  20th : 
The  urine  contained  traces  of  sugar.  Indican  was  present  in  moderate  amount. 
June  21st:  Urine  icteric  and  contained  0.8%  of  sugar.  June  22d:  In  the  urine  3.1% 
of  sugar  and  the  indican  increased.  June  23d :  In  the  urine  2.4%  of  sugar,_  no 
acetone.  June  24th:  Dog  found  dead.  Hemorrhagic  exudate  in  the  abdominal 
cavity. 

Result:  The  glycosuria  occurred  on  the  day  after  the  operation,  but 
did  not  reach  a  high  degree. 

After  partial  extirpation,  v.  Mering  and  Minkowski  found  no  glyco- 
suria when  the  greater  part  (one-fourth  to  one-fifth)  of  the  gland  was  left 
behind.  On  the  basis  of  later  experiments,  Minkowski  asserts  that  after 
partial  extirpation  of  the  pancreas  the  occurrence  of  glycosuria  is  deter- 
mined not  so  much  by  the  size  of  the  piece  of  the  pancreas  that  is 
left  as  by  the  condition  of  the  gland  after  the  operation.  In  two 
cases  diabetes  of  the  severest  form  followed   this   operation,  once  after 
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five  (lays  and  thosocoiul  time  alter  thrccdays;  iti  both  cases  the  autopsy 
sliowi'cl  that  the  portion  of  the  f^land  reiiiaiiiiiifz;  was  entirely  destroyed. 

At  times  the  occurrence  of  the  diabetes  can  bo  prevcuited  by  the 
presence  of  very  sniall  antl  morbid  bits  of  {^iand.  For  instance,  Thiro- 
loix  reports  an  experiment  on  a  dog  weighing  33  lbs.,  in  which  no  dia- 
betes occurred  for  twenty-seven  days.  At  the  auto[)sy  a  piece  of  sclerotic 
pancreas  weighing  H  gm.  was  found.  In  other  cases  glycosuria  occurred, 
even  although  pieces  of  pancreas  weighing  3  or  4  gm.  had  been  left 
behind. 

Minkowski  was  al)le  to  show  the  most  varied  degrees  of  dia'betcs 
after  partial  extirpation  of  the  pancreas.  In  1.5  of  32  cases  transient 
glycosuria  was  found;  in  three  cases,  where  one-eighth  to  one-twelfth  of 
the  gland  was  left,  a  diabetes  of  the  lightest  form  developed  as  an  ali- 
mentary glycosuria.  In  one  case  where  the  largest  part  of  the  gland 
was  removed  and  only  a  small  portion  remained,  after  having  been 
transplanted  beneath  the  skin  of  the  abdomen  a  diabetes  of  moderate 
severity  developed. 

These  observations  therefore  appectr  of  the  greatest  importance,  because 
they  show  that  even  mild  cases  of  diabetes  are  referable  to  pancreatic  dis- 
turbances. 

In  order  to  show  that  the  diabetes  was  not  caused  by  some  unavoid- 
able injury  to  nerves  during  the  operation,  Minkowski  performed  the 
following  experiment:  In  one  case  he  removed  all  attachments  of  the 
pancreas  to  the  mesentery,  so  that  it  remained  in  connection  only  with  the 
duodenum;  in  two  other  cases,  after  ligating  the  ductus  Wirsungianus, 
he  severed  all  connections  with  the  duodenum.  In  none  of  these  cases 
did  diabetes  occur.  The  same  result  was  shown  by  other  experiments 
of  Minkowski.  If  the  partial  extirpation  was  so  managed  that  the 
portions  of  the  gland  which  were  left  behind  in  the  one  experiment  were 
removed  in  the  other,  then  the  influence  of  accidental  injuries  or  ners'e 
lesions  would  be  shown.  As  in  all  these  cases  no  diabetes  occurred,  it 
proves  that  the  cause  of  the  diabetes  is  not  to  be  sought  in  the  accidental 
injuries. 

Sandmeyer,  after  partial  extirpation  of  the  pancreas  with  progressive 
atrophy  of  the  portions  of  the  gland  remaining,  observed  a  progressive 
diabetes,  wMch,  after  some  months,  ended  fatally.  In  a  dog  in  which 
the  vessels  of  the  portion  of  the  gland  remaining  had  been  hgated,  dia- 
betes of  a  light  form  soon  appeared,  three  months  later  increased  in  in- 
tensity, and  lasted  until  death.  In  a  second  case,  in  which  the  blood- 
vessels had  remained  intact,  the  first  traces  of  sugar  appeared  seven 
weeks  after  the  operation;  only  after  twelve  months  was  there  an  in- 
crease in  the  excretion  of  sugar,  and  only  after  thirteen  and  a  half  months 
did  permanent  diabetes  develop,  which  eight  months  later  caused  the 
death  of  the  animal  experimented  upon.  At  the  autopsy  the  remains 
of  the  piece  of  gland  which  had  been  left  behind  were  found  adherent 
to  the  posterior  wall  of  the  stomach,  midway  between  the  pylorus  and 
cardia.  This  remnant  was  2.5  cm.  long,  0.5  to  1.0  cm.  wide,  and  0.36 
gm.  in  weight,  of  firm  consistency,  and  showed  no  trace  of  glandular 
tissue.  Moreover,  in  the  lowest  portion  of  the  duodenum  a  particle  of 
about  the  size  of  a  pea  was  found,  which  felt  soft  and  had  a  distinctly 
lobular  character.  On  microscopic  examination  the  piece  attached  to 
the  stomach  showed  no  trace  of  gland  structure.     The  piece  found  on 
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the  duodenum  consisted  for  the  most  part  of  very  shghtly  changed  gland 
tissue. 

We  may  mention  the  foUomng  of  our  own  experiments  upon  partial 
extirpation  of  the  pancreas : 

Experiment  of  January  4, 1894. — A  dog  of  medium  size,  weighing  about  8  kilos, 
was  operated  upon  under  morphin  narcosis.  The  large  excretory  duct  of  the  pan- 
creas was  tied.  Isolation  from  the  intestine  of  a  portion  of  the  middle.  Extirpation 
of  the  two  lateral  portions. 

January  5th:  Urine  amber  yellow.  Specific  gravity  1054,  alkaline,  145  c.c. 
Total  nitrogen  3.13%,  4.54  gm.  in  145  c.c.  Amount  of  sugar  3.0%,  4.35  gm.  in  145 
c.c.     N  :  D^l  :  1.04.     Indican  moderate  in  amount. 

January  6th:  Urine  brownish-yellow,  clear,  acid.  Total  nitrogen  5.42%.  In- 
dican increased.     Bile  pigments  present.     Sugar  not  present. 

January  7th :  The  dog  received  in  the  forenoon  ^  liter  milk.  No  sugar  in  the 
m-ine.  Traces  of  albumin  and  bile  pigments  are  present.  The  total  nitrogen  reached 
2.2%. 

In  the  next  days  sugar  was  never  demonstrable  in  the  urine.  With  pure  meat 
diet  the  dog  excreted  no  sugar.  The  amount  of  the  combined  sulphuric  acid  was 
lessened.  It  reached:  Januarv  11th:  Total  SO3,  0.606;  combined  SO3,  0.032;  ratio, 
1  :  19.2.  January  12th:  Total  SO3,  0.662;  combined  SO3,  0.022;  ratio,  1  :  22.3. 
January  13th:  Total  SO3,  0.394;  combined  SO3,  0.069;  ratio,  1  :  20.2. 

On  administration  of  grape-sugar,  glycosuria  occurred;  after  10  gm.  had  been 
administered,  traces  of  sugar  appeared  in  the  urine.  For  five  days  the  animal  re- 
ceived 220  gm.  of  horse  meat  and  50  gm.  of  sugar.  Dviring  this  time  the  amounts 
introduced  and  the  amounts  excreted  were  as  follows : 


January  26th 
January  27th 
January  28th 
January  29th 
January  30th 


N  in  the  food,   13.32  gm.; 
"       "       "       11.22     " 
"       "       "       11.75     " 

u  u  u  i7_gg       u 

"       "       "       13.00     " 


the  urine,  9.69  gm. ;  sugar,  1.90  gm. 

"       10.68     "  "  3.04    " 

"       "       10.84     "  "  2.10   " 

"       10.25     "  "  1.80    " 

"       11.13     "  "  2.40    " 


The  total  nitrogen  in  the  stools  during  the  time  of  the  experiments  reached  1.96 
gm.  In  all,  the  amount  of  nitrogen  introduced  was  67.17  gm. ;  sugar,  250  gm.  The 
total  amount  of  nitrogen  excreted  was  52.55  gm. ;  sugar,  11.24  gm. 

The  estimation  of  fat  in  the  stools  yielded  in  10  gm.  of  air-dried  stool : 

Ethereal  extract 1.407  gm. 

Neutral  fat 0.544  gm.  51.63% 

Free  fatty  acids  0.494   gm.  46.04% 

Soaps     0.025  gm.  2.33% 

After  introduction  of  cane-sugar  glycosuria  occurred.  The  cane-sugar  was  in 
part  excreted  as  such. 

On  the  15th  of  May  another  operation  was  undertaken  on  the  same  dog,  and  the 
remaining  piece  of  the  pancreas,  as  far  as  possible,  was  removed.  In  this  operation 
only  a  piece  as  large  as  a  walnut  remained  behind.  On  May  16th  the  urine  contained 
2.2%  of  sugar.  On  the  next  day  no  sugar  was  present.  The  same  was  true  later. 
The  dog  was  sick,  feverish,  and  vomited  several  times. 

After  the  dog  recovered  he  received  on  the  25th  of  May  50  gm.  of  grape-sugar. 
The  urine  secreted  later  was  levorotatory.  Subsequent  additions  of  grape-sugar,  5  to 
10  gm.,  gave  a  negative  result  as  concerned  the  production  of  glycosuria. 

June  27th :  Subsequent  laparotomy,  from  which  the  dog  died. 

From  this  experiment  the  following  conclusions  may  be  drawn: 

1.  Every  operation  on  the  pancreas  was  followed  by  transient  glyco- 
suria. 

2.  With  exclusive  meat  diet,  after  10  gm.  of  grape-sugar,  a  slight 
glycosuria  occurred,  and  after  50  gm.  it  was  more  intense.  Cane-sugar 
also  caused  alimentary  glycosuria. 

3.  The  food  was  well  assimilated  and  the  glycogen  content  was  in- 
creased. 

4.  In  the  stools  the  free  fatty  acids  and  soaps  appeared  less  than  in 
the  normal. 
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Experiment  of  Octoiieu  3,  1S04. — In  this  oneration,  all  of  the  pancreas  was 
removed  excejit  the  descencling  portion.  The  spleen  appeared  retnarkahly  large. 
In  the  intestine  occasional  transi)arent  areas. 

October  4th:  Urine  amber  yellow;  specific  gravity  1024.  Sugar  not  present. 
Phenj'lhydrazin  test  negative.  Reduction  test  positive.  .Mbumin  not  present. 
.Acetone  not  present.      Indican  in  small  amounts. 

October  5th:  I'rine  brownish-yellow;  specific  gravity  1037.  Xo  albumin,  no 
sugar.     Urobilin,  small  amount.     No  bile  pigments. 

October  Gth:  Some  vomiting  after  taking  milk.  Di.stinct  urobilin  reaction  in 
the  urine.     Inilican  .somewhat  increased. 

October  7th:  The  dog  was  very  ill.  Urine  as  on  the  preceding  day.  Indican  in 
large  amounts. 

The  stools  were  pultaceous  and  contained  very  numerous  desquamated  epi- 
thelial cells,  mostly  degenerated,  but  partly  recognizable  by  their  structure;  they 
also  contained  a  few  bacteria,  but  no  fat  tlrops. 

October  8th:  Dog  found  dead.     On  section,  a  peritonitis  was  found. 

Experimext  of  July  10,  1894. — In  a  dog  the  lateral  portions  of  the  gland,  with 
the  exception  of  the  duodenal  piece,  were  extirpated. 

The  first  day  after  the  operation  the  urine  was  contaminated  by  vomited  matter. 
Sugar  could  not  be  shown  in  it.  The  stools  evacuated  after  the  feeding  of  milk  con- 
tained on  microscopic  examination  numerous  fat  droplets. 

July  16th :  The  dog  was  found  dead.     Cau.se  of  death,  peritonitis  suppurativa. 

Results:  In  the  experiments  on  partial  extirpation  of  the  pancreas 
we  never  succeeded  in  causing  severe  diabetes,  but  only  transient  glyco- 
suria.    In  some  cases  sugar  was  never  found  in  the  urine. 

If  from  the  results  hitherto  communicated  the  conclusions  are  justi- 
fiable that  the  diabetes  is  not  caused  by  nerve  lesions  or  nerv-e  injuries 
inflicted  during  the  extirpation  of  the  pancreas,  the  experiment  per- 
formed by  Minkowski  of  transplanting  portions  of  the  gland  under  the 
skin  of  the  abdomen  proves  this  concliLsion  even  more  conclusively  and 
incontrovertibly. 

He  was  able  in  dogs  to  separate  the  extreme  end  of  the  descending 
portion  of  the  gland  and  to  implant  it  under  the  skin  of  the  abdomen, 
without  injuring  the  arteries  leading  to  that  part.  Under  favorable 
conditions  the  implanted  piece  healed  under  the  skin  of  the  abdomen. 
Then  the  intra-abdominal  portion  of  the  gland  was  removed  and  no 
glycosuria  occurred,  not  even  the  alimentary-  variety.  The  subsequent 
removal  of  the  piece  embedded  under  the  skin  produced  the  symptoms 
of  a  severe  diabetes.  The  piece  of  pancreas  embedded  under  the  skin 
continued  to  secrete.  Minkowski  was  able  in  five  cases  to  form  fistulse, 
through  which  flowed  a  secretion  which  digested  starch,  and  to  a  less 
degree  fibrin.  If  the  transplanted  piece  of  gland  is  insufRcienth'  nour- 
ished, then  a  slight  degree  of  diabetes  may  develop. 

It  is  not  necessary  that  the  secretion  shovild  be  entirely  intact.  In 
one  case  Minkowski  ligated  a  vein  which  passed  upward  from  the  trans- 
planted piece,  and  yet  no  diabetes  was  obser\-ed.  This  experiment 
showed  that  a  direct  relation  existed  between  the  secretory  function  of 
the  pancreas  and  that  function  which  has  to  do  with  the  production  of 
sugar.  Almost  simultaneously  A^^ith  Minkowski,  but  independently  of 
him,  Hedon  experimented,  with  hke  results.  After  extirpation  of  the 
intra-abdominal  portion  of  the  gland  he  obser\-ed  emaciation  of  the 
animal  experimented  upon  and  increased  secretion  of  nitrogen.  At 
times  Hedon  also  saw  transient  glycosuria  after  extirpation  of  the  intra- 
abdominal portion  of  the  gland.  The  removal  of  the  implanted  part  of  the 
gland  was  always  followed  by  severe  diabetes.  The  excretion  of  sugar 
was  even  greater  than  that  following  total  extirpation  of  the  pancreas, 
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perhaps  because  the  operation  was  less  severe  and  the  nutrition  of  the 
animals  was  unaffected,  since  they  continued  to  feed  as  usual.  Accord- 
ing to  Hedon,  the  extirpation  of  the  transplanted  portions  of  the  gland 
must  be  undertaken  while  the  strength  of  the  animal  is  good.  If  the 
reverse  is  the  case,  the  result  is  not  direct.  This  operation  was  followed 
only  by  a  slight  elimination  of  sugar  in  a  dog  whose  common  duct  was 
tied  at  the  same  time,  since  the  animal  was  in  a  wretched  condition. 

Thiroloix  later  obtained  the  same  result.  He  concluded  from  his 
experiments  that  the  pancreas  possessed  an  internal  and  an  external 
secretion,  the  former  controlhng  the  sugar  transformation,  and  that  both 
were  wholly  independent  of  each  other.  This  view  satisfactorily  ex- 
plains the  instance  where  severe  diabetes  results  despite  the  unaffected 
secretion  from  the  implanted  portions  of  the  pancreas.  Evidently  the 
internal  secretion  must  have  suffered.  Thiroloix  found  in  the  implanted 
portions  cystic  degeneration  as  well  as  intact  pancreatic  tissue. 

Another  view  regarding  the  subject  of  implantation  is  held  by  de 
Dominicis.  He  implanted  from  one-third  to  one-fourth  of  the  gland 
beneath  the  skin  of  three  dogs  and  found  that  the  extirpation  of  the 
intra-abdominal  portion  of  the  pancreas  was  immediately  followed  by 
glycosuria  to  the  extent  of  100,  90,  80%  respectively.  In  two  of  the 
dogs,  after  the  abdominal  portion  of  the  gland  was  extirpated,  there  was 
neither  glycosuria  nor  any  other  evidence  of  the  absence  of  pancreatic 
juice  from  the  intestine.  At  the  autopsy  it  appeared  that  the  implanted 
portion  of  the  gland  was  not  wholly  freed  from  the  duodenum,  but  was 
attached  at  one  point.  In  another  case,  after  the  removal  of  the  intra- 
abdoniinal  portion  of  the  gland,  all  the  disturbances  arose  which  are 
due  to  the  absence  of  pancreatic  juice  from  the  intestine.  Even  after 
the  removal  of  the  transplanted  piece  there  was  no  glycosuria. 

These  results  have  not  been  confirmed  by  other  observers,  but 
de  Dominicis  explains  their  experiments  in  the  hght  of  his  theory  by 
assuming,  on  the  one  hand,  that  the  absence  of  pancreatic  juice  from  the 
intestine  is  of  essential  importance  in  the  production  of  glycosuria,  while, 
on  the  other  hand,  after  the  extirpation  of  the  intra-abdominal  and 
transplanted  portion  of  the  pancreas  the  manifestations  of  diabetes  with 
and  without  glycosuria  develop. 

The  experiments  with  transplantation  show  with  great  certainty 
that  the  local  extirpation  of  the  pancreas  is  the  cause  of  the  diabetes 
and  that  the  latter  is  the  manifestation  of  the  loss  of  a  definite  function 
of  the  pancreas. 

Whether  this  attribute  belongs  to  the  pancreas  alone  or  exists  in  other 
organs  is  not  at  present  determined.  Minkowski  considers  it  "more 
probable"  that  it  is  a  special  function  of  the  pancreas.  De  Renzi  and 
Reale  characterized  the  salivary  glands  as  those  organs  the  removal 
of  which  may  result  in  diabetes.  Minkowski  showed  that  in  this  event 
the  glycosuria  never  reached  a  high  degree  and  never  lasted  long.  This 
conclusion  was  reached  also  by  Hedon,  who  tied  the  ductus  Wirsungianus 
in  a  dog,  extirpated  the  vertical  branch  of  the  pancreas,  and  in  one 
operation  removed  all  the  eight  salivary  glands.  As  a  result  of  this 
operation  only  a  slight  glycosuria,  lasting  one  day,  occurred. 

In  like  manner  the  glycosuria  developing  after  resection  of  the  intes- 
tine is  not  a  true  diabetes.  Weintraud,  under  the  direction  of  Minkowski, 
resected  different  portions  of  the  intestine,  the  pieces  being  of  different 
size.     At  times  a  glycosuria  occurred,  which,  however,  quickly  passed 
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away  witlioul  furtluT  cohscuhumiccs.  Lepiiic  claiiiis  for  the  (hiodciial 
Inlands  tlu>  i-haractcM-istic  of  hciiifj;  able  to  take  in  part  the  place  of  the 
pancreas  in  its  sufiar-di'stroyiufi;  (<ilycolytic)  function.  I'alkenhurg  saw 
glycosuria  ilevelop  after  ii-nioval  of  tiie  thyroid  ^land.  All  these;  experi- 
ments, as  well  as  those  especially  of  Iledon,  Thiroloix,  and  Seeiifj;,  prove 
by  no  moans  conclusively  that  there  are  indeed  other  organs  which  may 
act  vicariously  for  the  pancreas  in  its  influence  on  sugar  metabolism. 

Through  the  experiments  which  led  to  the  production  of  pancreatic 
diabetes  in  animals  a  number  of  important  and  interesting  results  have 
been  l)rought  to  light,  which  cannot  here  be  referred  to  more  in  detail. 

The  relation  to  pancreatic  diabetes  of  phloridzin  diabetes,  pitjure, 
and  many  other  forms  of  diabet(\s  variously  brought  about  have  been 
studied,  and  it  has  been  shown  that  there  are  indeed  \'arious  ways  which 
lead  to  the  excretion  of  sugar  in  the  urine. 

The  loss  of  the  digestive  function  of  the  pancreas  which  naturally 
results  from  the  extirpation  of  this  organ  leads  to  severe  disturbances  of 
nutrition,  to  emaciation,  and  to  rapid  diminution  of  strength,  and  cau.ses 
changes  which  become  evident  in  the  stools  and  in  the  urine.  These 
important  factors  will  again  be  referred  to. 

A  thorough  investigation  of  sugar  metabolism  requires  studies  into 
the  fate  of  the  glycogen  stored  in  the  liver,  in  the  muscles,  and  in  the 
leucocytes  after  the  extirpation  of  the  pancreas.  On  the  one  hand, 
hyperglycemia,  and,  on  the  other,  disappearance  of  the  glycogen  from  the 
liver,  the  muscles,  and  the  leucocytes,  are  facts  which  are  stated  by  all 
authors  to  occur  after  removal  of  the  pancreas. 

Nearly  all  authors  who  have  made  this  theme  a  subject  of  experi- 
mental research  have  concerned  themselves  with  the  theory  of  the  causa- 
tion of  diabetes  after  extirpation  of  the  pancreas.  This  is  the  more 
intelligible  since  if  a  satisfactory'  explanation  of  experimental  pancreatic 
diabetes  is  found,  an  essential  factor  is  certainly  discovered  which  may 
lead  to  the  clearing  up  of  the  mystery  of  diabetes.  Unfortunately,  in 
spite  of  much  labor,  experiment,  and  speculation,  and  although  much 
enthusiasm  has  entered  into  the  work,  no  hj^pothesis  has  yet  been  foimd 
which  can  be  regarded  as  wholly  satisfactory. 

Before  the  convincing  experiments  of  Minkowski  and  v.  iMering,  there 
were  certain  clinical  observations  which  indicated  a  relation  between 
the  pancreas  and  diabetes,  and  explanations  were  sought  for  such  a 
relation. 

Bouchardat  assimied  that  in  the  absence  of  pancreatic  secretion  the 
stomach  undertook  the  task  of  digesting  the  starches.  In  consequence, 
a  perverted  function  of  the  stomach  resulted.  The  blood  was  o\'er- 
filled  ^\\\h  sugar  and  the  hver  was  no  longer  in  condition  to  store  this 
excess. 

Popper  beUeved  that  the  liver  formed  the  bile  acids  from  the  fatty 
acids  resulting  from  the  splitting-up  of  fat  and  from  glycogen.  If  the 
cleavage  of  the  fat  was  not  accomplished  by  the  pancreas,  then  the 
glycogen  alone  was  changed  into  sugar,  and  when  in  excess  was  excreted 
with  the  urine. 

Zimmer  ascribed  to  the  pancreas  the  duty  of  changing  glucose  into 
lactic  acid.  If  the  fimction  of  the  pancreas  l^e  lessened,  then  the  sugar 
must  pass  over  into  the  blood  unchanged. 

All  these  hvpotheses  are  pure  specidations,  and  have  been  de\dsed 
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to  explain  the  connection  of  the  pancreas  with  diabetes,  a  connection 
which  had  been  only  assumed,  but  not  demonstrated. 

After  the  experimental  proof  of  this  connection  presented  by  v. 
Mering  and  Minkowski,  these  experimenters,  on  the  basis  of  their  observa- 
tions, could  suggest  only  the  choice  of  two  hypotheses:  (1)  Either  some- 
thing abnormal  is  accumulated  in  the  organism  after  the  extirpation  of 
the  pancreas, — that  is,  the  pancreas  has  normally  the  power  of  destroying 
an  injurious  substance  as  it  is  formed, — or  (2)  a  normal  function  is  lacking 
— that  is,  the  pancreas  normally  has  the  power  of  regulating  the  con- 
sumption of  sugar. 

The  former  hypothesis  was  withdrawn  by  Minkowski  on  the  basis 
of  later  experiments  and  only  the  second  was  considered  plausible.  Von 
Mering  and  Minkowski  attempted  to  bring  forward  experimental  proof 
of  the  existence  of  an  injurious  substance.  They  transfused  a  healthy 
animal  with  the  blood  of  one  at  the  acme  of  sugar  excretion.  A  positive 
result  of  this  experiment  would  have  had  great  significance.  From  the 
negative  results  which  actually  were  obtained  nothing  could  be  decided, 
for  the  healthy  dog  has  all  the  conditions  in  his  normal  pancreas  necessary 
for  destroying  this  injurious  substance  when  it  is  present.  Of  just  as 
little  value  was  the  experiment  of  Hedon,  who  injected  the  blood  of  a 
diabetic  dog  into  an  animal  which,  after  extirpation  of  the  pancreas  and 
when  fed  on  meat,  excreted  only  traces  of  sugar  in  the  urine.  After  the 
transfusion  there  was  no  increase  of  sugar  excretion  in  the  urine. 

Although  the  assumption  of  Minkowsld  that  the  diabetes  after  extir- 
pation of  the  pancreas  is  to  be  ascribed  to  the  retention  of  some  substance 
— that  is,  to  a  kind  of  auto-intoxication — cannot  wholly  be  disregarded, 
still  his  deductions  regarding  glycogen  metabolism,  sugar  consumption, 
and  blood  diastasis  in  diabetic  dogs  offer  weighty  reasons  against  it. 
Most  authors  incline  to  the  view  of  Minkowski  that  the  pancreas  produces 
something  which  influences  the  consumption  of  sugar  in  the  organism, 
and  that  the  diabetes  occurring  after  the  extirpation  of  the  pancreas  is 
due  to  the  cessation  of  this  production.  This  function  is  characterized 
as  the  internal  secretion  or,  as  Hansemann  asserts,  the  positive  function. 
According  to  the  experiments  of  Thiroloix  and  Minkowski,  this  internal 
secretion  is  independent  of  the  secretion  of  the  pancreatic  juice.  Trans- 
planted pieces  of  the  pancreas  may  continue  to  secrete  pancreatic  juice 
and  yet  glycosuria  occur,  and,  on  the  other  hand,  the  secretion  of  the 
juice  may  cease  in  such  transferred  portions  of  the  gland  without  the 
development  of  diabetes. 

Although  authors  so  generally  agree  that  the  digestion  of  sugar  is 
regulated  by  such  an  internal  secretion,  yet  there  is  quite  a  difference  in 
the  views  regarding  the  nature  and  kind  of  influence  of  the  internal 
secretion.  The  hj^potheses  regarding  this  point  advanced  by  French 
writers  deserve  a  somewhat  more  extended  mention. 

1.  Lepine's  hypothesis:  On  the  basis  of  numerous  experiments  and 
studies,  Lepine  reached  the  conclusion  that  glycolytic  ferment  Avas  pro- 
duced in  the  pancreas,  passed  from  the  pancreas  into  the  lymph,  and 
thence  into  the  blood,  where  it  was  contained  in  the  white  blood-corpus- 
cles. The  consumption  of  the  sugar  in  the  tissues  takes  place  through 
the  influence  of  this  ferment.  If,  through  failure  of  the  corresponding 
function  of  the  pancreas,  this  ferment  is  wanting,  hyperglycemia  and 
diabetes  result. 

Claude  Bernard  knew  that  the  quantity  of  sugar  in  the  blood  dimin- 
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isliitl  after  Nciu'scction.  Lopine  gave  the  term  glycolysis  to  this  process 
and  attiil)uteil  it  to  (he  presence  of  a  ferment  chiefly  produeed  in  the 
pancreas.  Tlu'  extirpation  of  the  gland,  therefore,  would  result  in  the 
disappearance  of  the  ferment  or  its  considerable  ditninution,  in  ca.se 
small  (piantities  of  it  are  produced  in  other  organs  and  tli(>regive  rise  to 
the  accunuilation  of  sugar  in  the  hlood,  hyperglycemia,  and  gl\'cosuria. 

The  glycolytic  power  of  the  Mood  was  ascertained  by  Lepine  and 
liarral  in  the  following  way:  They  determined  the  amount  of  sugar  in 
two  portions  of  blood,  one  of  which  was  examined  immediately  after  it 
was  drawn,  the  other  after  it  had  remained  for  one  hour  in  the  incubator 
at  37°  C.  (98.6°  F.) ;  in  the  second  portion  the  experiment  showed  a 
diminution  in  the  amount  of  sugar.  In  order  to  meet  the  objection  that 
perhaps  the  glycogen  which  was  i)rescnt  was  transformed  into  sugar,  a 
third  portion  was  then  heated  to  54°  C.  (129.2°  F.)  in  order  to  destroy 
the  glycol}'tie  ferment  and  then  allowed  to  stand  for  one  hour  in  the 
incul)ator.  The  amount  of  sugar  was  not  changed.  Thereby  the  absence 
of  glycogen  could  be  excluded. 

On  the  basis  of  these  experiments,  no  doubt  could  be  admitted  as  to 
the  fact  that  glycolysis  occurs  in  the  blood.  It  was  onh^  necessary*  to 
prove  that  this  destruction  of  sugar  was  brought  about  through  the 
action  of  a  ferment  and  was  not  a  postmortem  ])henomenon.  Lepine 
next  advanced  an  indirect  proof  of  the  ferment  character  of  the  substance 
which  caused  the  glycolysis.  He  had  shown,  on  the  one  hand,  that  heating 
the  blood  to  54°  C.  (129.2°  F.)  was  sufficient  to  hinder  the  glycolysis, 
and  that,  analogous  to  the  conduct  of  other  ferments,  lower  temperatures 
delayed  its  occurrence,  while  it  was  most  intense  at  50°  to  52°  C.  (122° 
to  125.6°  F.).  The  production  of  fluids  with  powerful  action  by  centri- 
fuging  the  blood  with  sodium  chlorid  solution  presented  a  direct  proof 
of  the  existence  of  a  soluble  body  in  the  blood ;  Lepine  undertook  to  prove 
that  it  was  of  the  nature  of  a  ferment  by  changing  the  diastase  of  the 
saliva  and  pancreatic  juice  into  a  glycolytic  ferment.  By  treating  these 
fluids  with  1%  sulphuric  acid,  he  claims  to  have  transformed  the  am}4o- 
lytic  into  a  glycolytic  enzyme. 

That  this  ferment  is  not  of  postmortem  origin  is  shown  by  the  fact 
that  the  injection  of  a  few  drops  of  sterilized  oil  into  the  ductus  Wirsungi- 
anus  and  section  and  stimulation  of  the  nerves  of  the  pancreas  are  suffi- 
cient to  cause  an  increase  of  the  glycolytic  action  of  the  blood.  These 
experiments  at  the  same  time  show  the  close  relationship  between  the 
glycolytic  ferment  and  the  pancreas;  they  were  confirmed  by  a  further 
experiment  of  Lepine,  in  Avhich  he  showed  that  electric  stimulation  of 
the  peripheral  stump  of  the  vagus  nerve  increased  the  glycolytic  power 
of  the  blood,  while  this  influence  was  absent  in  animals  in  which  the  pan- 
creas had  been  extirpated.  On  the  basis  of  all  these  experiments  and 
observations  it  could  be  assumed  that  the  glycolytic  ferment  was  formed 
in  the  pancreas,  taken  up  by  the  white  blood-corpuscles,  and  carried  into 
the  circulation;  but  as  the  sugar  is  found  only  in  the  blood  plasma,  it 
will  in  reality  appear  first  when  the  white  blood-corpuscles  are  destroyed. 
The  glycolytic  action  of  the  blood  observed  outside  of  the  organism  is 
accordingly  dependent  on  two  factors :  the  richness  of  the  blood  in  ferment 
and  the  rapidity  with  which  the  leucocytes  are  destroyed.  According 
to  Lepine,  this  is  influenced  not  only  by  the  pancreas,  but  also  by  other 
organs,  especially  the  duodenal  glands,  which  appear  to  take  part  in  the 
production  of  the  ferment. 
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The  experiments  on  150  dogs  carried  on  by  Lepine  like\\ise  showed 
that  a  diminution  of  the  glycolysis  in  the  blood  went  hand  in  hand  ^^ith 
the  extirpation  of  the  pancreas.  In  man  also  he  found  a  greater  or  less 
diminution,  but  did  not  venture  to  generalize  on  these  facts.  Very 
recently  Lepine  claims  to  have  caused  a  diminution  of  the  glycosuria  in 
some  diabetics  by  the  use  of  the  glycolytic  ferments  produced  from 
diastase. 

Signorini  also  found  that  the  pancreas  had  a  marked  glycolytic 
power.  He  believed  that  glycolytic  characteristics  could  also  be  ascribed 
to  the  luine ;  this  agrees  very  well  vith  the  assumption  of  a  ferment,  so 
much  the  more  as,  after  heating,  the  power  of  destrojdng  sugar  is  lost. 

Mansel  Sympson  also  found  that  pancreatic  extract  had  a  glycolytic 
function,  and  that  if  sugar  solutions  were  treated  with  it,  the  amount 
of  sugar  was  much  diminished  after  ten  hours'  stay  in  the  incubator. 
On  boiling,  this  extract  lost  its  power. 

Although  this  theory  was  apparently  so  well  founded,  yet  a  number 
of  weighty  objections  removed  its  firm  basis.  The  consideration  of  the 
process  as  a  vital  one,  the  ferment  nature  of  the  glycolytic  agent,  the 
constancy  of  its  presence,  and  especialh'  its  diminution  after  extirpation 
of  the  pancreas  as  well  as  in  human  diabetes,  were  all  questioned. 

Shortly  after  Lepine's  first  publication,  Ai'naud  took  the  ground 
that  it  was  not  a  fermentative  action,  but  a  pecuharity  inherent  in  the 
blood.  Lepine  and  Barral  could  easily  contradict  this  view  by  the  proof 
that  it  was  not  easy  to  procure  a  fluid  of  glycolytic  action  by  washing 
out  the  blood-corpuscles  in  the  centrifuge  with  sodium  chlorid  solution. 

In  Lepine's  experiment  of  changing  diastase  into  glycolytic  ferment 
in  order  to  establish  the  ferment  character  of  the  glycolytic  agent,  Nasse 
was  not  able  to  confirm  Lepine's  results.  Although  Lepine  has  lately 
taken  the  opposite  stand,  yet  it  appears  from  more  recent  experiments 
that  the  transformation  of  the  one  ferment  into  the  other  is  scarcely 
probable. 

The  most  weighty  objection  against  Lepine's  theory  was,  however, 
raised  by  Seegen,  who  showed  that  the  process  of  glycolysis  could  hardly 
be  regarded  as  vital.  It  can  be  shown  that  chloroform,  which  destroys 
the  life  of  the  cell,  does  not  affect  the  glycolytic  action;  that  the  passage 
of  air  through  contaminated  blood  at  a  high  temperature  causes  con- 
siderable destruction  of  sugar ;  and  especially  that  in  the  second  and  third 
hours  after  the  removal  of  the  blood  the  glycolysis  is  greater  than  in  the 
first,  increasing,  therefore,  at  the  time  when  the  vital  conditions  in  the 
blood  are  becoming  poorer. 

Physiologic  experiments  also  were  made  to  show  that  glycolysis  was 
not  a  "vital  process.  Arthus  examined  the  fluid  blood  drawn  from  the 
jugular  vein  of  a  horse  and  was  unable  to  show  any  destruction  of  sugar, 
in  spite  of  the  fact  that  the  blood  was  apparently  alive.  On  the  other 
hand,  he  added  sodium  fluorid  to  the  blood  taken  from  the  vein,  and  in 
this  way  checked  glycolysis,  which  was  not  stopped  if  a  certain  time 
intervened  between  the  removal  of  the  blood  and  the  addition  of  the 
sodiuni  fluorid.  The  value  of  this  experiment  w^as  denied  by  Lepine; 
but  it  has  recently  been  shown  by  the  experiments  of  Colenbrander  that 
glycolysis  stands  "in  close  relation  with  the  postmortem  destruction  of 
the  white  blood-cells,  since  the  injection  of  leech  extract,  which  preserves 
the  leucocytes,  in  contrast  to  other  substances  wliich  restrict  coagulation, 
hinders  the  destruction  of  sugar. 
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By  these  facts,  ef)iifirmocl  by  other  investipators,  a  sjjecific  glycolytic 
power  of  the  blood  is  rendered  very  doubtful.  It  seems  as  if  we  are 
concerned  in  the  consninjition  of  sugar  in  the  blood,  with  a  property  of 
one  or  more  of  the  various  tissues  to  act  as  oxygen-carriers  (Sfjilzer). 

From  this  pn^liminary  statement  we  can  readily  understand  the 
contradict  ions  foimd  by  various  authors  (Sansoni,  Kraus.  Minkowski) 
in  their  in\'est igations  of  the  glycolytic  ferment  of  iiormui  and  paUio- 
logic.  espr(iall\'  of  dialx'tic  bhxxl.  I/'pine  also,  in  his  investigations  on 
diabetics,  found  no  constancy  in  the  diminution  of  the  glycolytic  ferment, 
while  his  experiments  on  150  dogs  gave  a  constant  dimiimtion  in  the 
amount  of  ferment,  although  it  varied  in  degree.  From  his  standpoint, 
he  reached  the  very  justifiable  conclusion  that  diabetes  was  not  a  no.so- 
logic  unit,  and  was  not  produced  exclusively  by  changes  in  the  pancreas. 

Ivxjieriments  performed  by  A.  Katz  gave  results  corresponding  per- 
fectly with  the  data  mentioned,  and  showed  that  the  doctrine  of  the  gly- 
colytic ferment  rested  on  a  very  insufficient  foundation. 

(a)  In  spite  of  numerous  attempts,  he  was  unable  by  the  action  of 
1%  sulphuric  acid  on  the  ordinary'  diastase  of  trade,  as  well  as  on  the 
extremely  active  taka-diastase,  to  transform  them  into  the  glycolytic 
ferment. 

(6)  An  increase  of  the  glycolysis  could  be  caused  by  the  addition 
of  blood  poisons,  as  sodium  taurocholate.  So,  for  instance,  in  one  ex- 
periment, the  percentage  of  the  loss  of  sugar  in  the  imchangcd  blood 
was  17.41%,  and  after  the  addition  of  the  sodium  taurocholate  it  reached 
30.84*^ ;  in  a  second  experiment  before  the  addition  it  reached  20.34%, 
and  afterward  51.97%. 

(c)  Glycolysis  could  also  be  increased  by  preventing  the  coagulation 
of  the  blood  by  the  addition  of  leech  extract  immediately  after  the 
blood  was  removed  from  the  vein. 

{(i)  A  diminution  of  the  glycolytic  action  also  takes  place  in  blood 
prevented  from  coagulation  by  the  injection  of  peptone.  In  one  experi- 
ment the  peptone  did  not  have  the  desired  effect  and  the  blood  taken  after 
the  injection  was  clotted.  The  loss  of  sugar  before  the  injection  was 
65%,  and  afterward  63%.  In  another  experiment,  in  which  the  blood 
did  not  coagulate  after  the  injection  of  peptone,  the  loss  of  sugar  before 
the  injection  was  71.85%,  and  afterward  52.10%,.  From  these  experi- 
ments the  conclusion  is  permissible  that  there  is  a  parallelism  between 
glycolysis  and  the  postmortem  process  of  coagulation  of  the  blood,  and 
that,  accordingly,  the  glycolysis  runs  parallel  with  postmortem  changes. 

{e)  In  order  to  diminish  the  percentage  of  loss  of  sugar  it  is  sufficient 
to  increase  the  amount  of  sugar  in  the  blood  by  the  injection  of  sugar. 
In  one  case  the  amount  of  sugar  in  the  blood  before  the  injection  was 
0.226%,  but  fell  to  0.146%,  after  the  blood  had  remained  for  two  hours  in 
the  incubator;  after  the  injection  of  30  gm.  of  grape-sugar  the  percentage 
was  increased  to  1.019,  but  after  two  hours  in  the  incubator  it  was  lowered 
to  1.017.  Glycolysis  therefore  had  not  taken  place.  In  another  case 
the  sugar-content  was  0.221%,  and  after  three  hours'  stay  in  the  warm 
oven  it  reached  0.191'/(  ;  after  the  injection  of  the  sugar  the  amount  of 
sugar- content  was  increased  to  1.706%,  but  after  three  hours  it  had 
fallen  to  1.604%.  The  percentage  of  loss  was  at  first  14%,,  and  later 
only  5.4%,  although  an  absolutely  larger  amount  of  sugar  had  been 
decomposed. 

A  diminution  in  the  percentage  of  destruction  of  sugar  can,  therefore, 
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be  brought  about  by  simply  increasing  the  absolute  amount  of  sugar, 
T^-ithout  causing  any  lesion  of  the  pancreas.  Even  T\-ith  the  assumption 
of  a  glycolytic  ferment,  therefore,  the  diminution  of  the  percentage  of 
loss  of  sugar  in  a  given  time  by  no  means  warrants  the  conclusion  that  an 
injurv"  of  the  pancreas  is  involved. 

Verj^  recently  Lepine  transferred  the  stage  of  activity  of  the  glyco- 
h-tic  ferment  from  the  blood  to  the  tissues.  By  so  doing,  as  Minkowski 
mentions  in  a  critical  review,  he  has  efiminated  a  great  portion  of  the 
above-mentioned  objections,  and  the  ''assumption  of  such  a  ferment  no 
longer  appears  impossible,"  although  the  conclusive  proof  of  it  still  is 
lacking. 

2.  Hypothesis  of  Chauveau  and  Kaujmann:  In  opposition  to  those 
theories  which  explain  the  diabetes  after  extirpation  of  the  pancreas 
as  due  to  a  diminution  in  the  destruction  of  sugar,  Chauveau  and  Kauf- 
mann  assrnne  an  increase  of  the  production  of  sugar  in  the  hver.  Re- 
garding the  sugar-producing  function,  the  hver  and  pancreas  appear  to 
them  to  be  closely  related  and  dependent  upon  each  other.  The  pan- 
creas, through  the  mechanism  of  the  nerA'ous  system,  regulates  the 
production  of  sugar  in  the  liver.  An  inhibitory  center  for  this  function 
is  situated  in  the  medulla  oblongata  and  a  stimulating  center  in  the 
upper  part  of  the  cervical  cord.  The  former  is  in  relationship  "with  the 
sympathetic  system  through  the  rami  communicantes  of  the  upper 
cervical  nerves,  the  latter  through  the  rami  commimicantes  of  the  upper 
portion  of  the  dorsal  cord.  The  pancreas  exerts  a  reversed  action  on  these 
two  centers. 

If  the  spinal  cord  is  cut  beloAv  the  fourth  pair  of  cerA'ical  nerves  and 
above  the  sixth  dorsal  nerves,  then  only  the  inhibitory  center  acts,  as 
above  the  point  of  section  fibers  run  from  it  to  the  sympathetic.  The 
center  for  stimulation  of  glucose  formation  in  the  liver  is,  however, 
throTiTi  out  of  ser^-ice,  and  therefore  extii-pation  of  the  pancreas  can  no 
longer  lead  to  diabetes. 

\i  the  medulla  oblongata  between  the  atlas  and  occiput  is  cut  across, 
then  the  influence  of  the  inliibitor}-  center  is  lost  and  that  of  the  stimula- 
tion center  prevails,  so  that  hyperglycemia  and  glycosmria  occur.  _  They 
are,  however,  not  so  severe  as  after  extirpation  of  the  pancreas,  as  in  tMs 
case  onl}^  the  loss  of  one  inhibition  is  concerned,  while  in  the  extirpation 
of  the  pancreas,  which  stimulates  the  inhibitory  center  and  inhibits  the 
stimulation  center  of  the  hver,  there  is  a  twofold  restriction  of  sugar  pro- 
duction, and  therefore  the  hyperglycemia  and  glycosuria  must  be  con- 
siderablv  increased. 

This' theor\',  which  considered  it  necessary  to  appeal  to  ners^ous  in- 
fluences in  explaining  the  condition  of  pancreatic  diabetes,  was  not, 
however,  supported.  In  a  later  work  Kaufmann  showed  that,  even  when 
all  nerves  leading  to  the  liver  were  divided,  diabetes  developed  after 
extirpation  of  the  pancreas.  The  influence  of  the  pancreas  on  the  liver, 
therefore,  can  be  exerted  directly  vithout  the  intervention  of  the  ner^^es. 
Under  this  assumption,  the  transplantation  experiments  are  explained 
in  a  perfectly  natiu-al  way,  since  the  products  of  internal  secretion  of 
the  pancreas  have  a  direct  influence  on  the  liver. 

The  close  relation  found  by  Chauveau  and  Kaufmann  between  the 
pancreas,  the  hver,  and  the  ner\'ous  system  would  teach,  further,  that 
disturbances  of  the  internal  secretion  of  the  pancreas  with  aU  their  con- 
sequences may  be  caused  by  changes  outside  of  the  gland,  and  so  appear 
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to  justify  those  attempts  to  refer  all  cases  of  diuljetes  to  one  and  the 
same  type,  whieli  is  n^preseiited  hy  that  form  pro(hieed  by  extirjjatioii 
of  the  paiu'r(>as. 

Tlio  soundness  of  thc>  liieory  of  Chauveau  and  Ivaufniann  wjis  attacl<e(l 
especially  by  Minkowski,  who  contested  its  very  foundation.  Ciiauveau 
and  Kaufmann  hold  that  the  consumption  of  sugar  is  not  diminished  in 
pancreatic  diabetes,  and  supi)ort  their  ojjinion  by  an  experiment  which 
showed  that  the  blood  of  the  femoral  vein  in  comparison  to  that  of  the 
femoral  art(>ry  is  ])o()rer  in  sufi;ar  in  the  same  ratio  after  extiri)ation  of 
the  pancrc>as  as  in  normal  animals.  Seegcn  had  already  raised  well- 
founded  objections  regarding  the  exactness  of  this  method. 

Minkowski,  on  the  basis  of  his  experiments,  considers  it  absolutely 
certain  that  in  experimental  pancreatic  diabetes  there  is  no  increase 
in  the  production  of  sugar,  but  that  a  disturbance  takes  place  in  the 
consumption  of  sugar.  He  has  recently  in  a  critical  review  called  atten- 
tion to  the  following  experiment:  A  diabetic  dog,  after  going  without 
food  for  several  days,  received  gradually  100  gm.  of  grape-sugar,  after 
which  it  excreted  in  the  urine  107.5  gm.  of  sugar  besides  4.55  gm.  of 
nitrogen.  Before  the  sugar  was  given  the  animal  excreted  115  c.c.  of 
urine,  in  which  were  7.8%  sugar  and  2.33%  nitrogen.  This  excess  in 
the  elimination  of  sugar  can  be  explained  only  by  the  fact  that  the  sugar 
introduced  passed  off  unconsumed. 

The  same  objections  may  be  raised  against — 

3.  The  hypothesis  of  the  brothers  Cavazzani:  They  declare  that  the 
occurrence  of  diabetes  after  extirpation  of  the  pancreas  is  due  to  changes 
in  the  hver.  It  could  be  established  experimentally  that  the  amount 
of  sugar  in  the  blood  of  the  liver  is  considerably  increased  by  stimulation 
of  the  celiac  plexus.  An  analogous  irritation  may  be  caused  by  extirpa- 
tion of  the  pancreas.  In  consequence  of  this  there  is  an  overproduction 
of  sugar  in  the  liver,  an  increased  metabolism  in  the  same,  and  a  degenera- 
tion of  the  parenchyma  of  the  organ.  The  exclusion  of  the  pancreatic 
digestion  leads  to  a  diminished  consumption  of  the  all:)uminous  bodies 
and  to  emaciation.  The  combination  of  the  two  results  may  explain  fully 
the  pathogenesis  of  diabetes.  The  results  of  transplantation  of  the 
pancreas  also  contradict  this  theory. 

None  of  the  hypotheses  mentioned  can  hold  their  ground  as  against 
the  justified  objections.  The  most  persistent  of  all,  that  of  Lepine,  is 
not  suflEiciently  estabhshed.  It  still  remains  for  future  investigators  to 
advance  the  solution  which  shall  perhaps  satisfactorily  settle  the  whole 
diabetes  question. 

If  the  results  of  the  experiments  upon  animals,  so  far  as  they 
interest  us  here,  are  collected,  the  following  conclusions  are  reached : 

1.  In  a  number  of  species  of  animals  the  total  extirpation  of  the 
pancreas  produces  genuine  diabetes. 

2.  In  partial  extirpation,  glycosuria  and  diabetes  may  be  entirely 
absent.  Frequently  there  is  a  transient  or  alimentary  glycosuria.  In 
a  nimiber  of  cases  diabetes  of  moderate  or  considerable  severity  de\'eloped. 
This  occurred  when  the  portion  of  the  gland  remaining  gradually  atrophies 
and  becomes  unfitted  for  its  internal  function. 

3.  It  is  established  that  diabetes  occurs  through  the  failure  of  a  special 
— the  internal — function  of  the  pancreas,  and  neither  through  a  nerve 
lesion  nor  through  the  loss  of  the  external — that  is,  the  digestive — 
function  of  the  pancreatic  juice. 
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4.  We  are  still  entirely  in  the  dark  concerning  the  nature  of  this 
internal  function. 


(b)   CLINICAL  AND  PATHOLOGIC-ANATOMIC  EXPERIENCE. 

Although  for  some  time,  as  before  mentioned,  attempts  have  been 
made  at  the  sick-bed  and  by  postmortem  examinations  to  discover  the 
relation  between  the  pancreas  and  diabetes,  an  evident  advance  of  the 
investigations  in  these  directions  was  made  soon  after  the  important 
and  luminous  discovery  of  v.  Mering  and  Minkowski.  Investigations 
have  been  made  more  frequently,  and,  therefore,  more  has  been  dis- 
covered. In  the  light  of  animal  experimentation,  the  older  results  gained 
increased  significance  and  an  extensive  material  has  gradually  been 
collected,  since  not  only  clinicians,  but  especially  pathologic  anatomists, 
who  for  a  long  time  were  skeptical,  gave  important  and  well-founded 
contributions. 

Notwithstanding,  a  final  solution  of  the  question  is  still  remote. 
There  are  yet  enough  unsettled  points  and  gaps  in  our  knowledge,  and 
there  is  still  necessity  for  hard  stud}^,  abundant  statistics,  and  funda- 
mental investigation  of  individual  cases,  before  a  full  understanding  of 
the  relation  between  diabetes  and  the  diseased  pancreas  can  be  reached. 

In  order  to  judge  as  objectively  as  possible,  it  is  recommended: 

1.  To  review,  in  brief,  the  existing  clinical  and  anatomic  material, 
and  especially  the  clinical  cases  of  diabetes  in  wliich  changes  of  the 
pancreas  have  definitely  been  established. 

2.  To  investigate  in  these  cases  whether  the  disease  of  the  pancreas 
is  to  be  regarded  as  the  cause  or  the  effect  of  the  diabetes,  or  whether 
both  are  co-ordinate,  being  accidentally  associated. 

The  older  material  collected  before  the  positive  experiments  on  animals 
succeeded  has  already  been  considered.  There  are  still  some  statistical 
communications  to  be  mentioned,  and  these  will  be  tabulated.  Mention 
should  be  made  also  of  the  following  evidence: 

Frerichs  (1884),  in  diabetes,  found  the  pancreas  normal  28  times  and 
atrophied  12  times.  The  weight  varied  from  1  to  5  ounces.  Once  almost 
the  whole  pancreas  had  undergone  complete  fatty  degeneration  and 
the  ductus  Wirsungianus  was  filled  with  a  large  concretion  3  cm.  thick 
and  4  cm.  long,  in  addition  to  numerous  mortar-like  fragments.  In 
another  case  in  the  head  of  the  gland  there  was  a  carcinoma  with  cyst- 
like dilatation  of  the  duct  and  closure  of  the  ductus  choledochus.  Once 
the  pancreas  w^as  changed  into  an  abscess  as  large  as  an  apple,  and  in 
one  case  peripancreatitis  and  pancreatitis  hsemorrhagica  purulenta  were 
present. 

Windle  (1881),  among  139  cases,  found  the  pancreas  normal  in  65, 
38  times  there  was  simple  atrophy,  11  times  atrophy  with  fatty  degenera- 
tion, 3  times  atrophy  with  concretions  in  the  Wirsungian  duct,  5  times 
induration,  and  3  times  carcinoma;  hyperemia,  coffee-colored  pigmenta- 
tion, and  small  hemorrhages  were  present  each  in  one  case.  Among 
four  of  his  own  patients  he  found  two  with  atrophy  and  cloudy  swelling 
of  the  cells,  one  with  atrophy  and  increase  of  connective  tissue,  and  one 
with  marked  shrinkage.  Since  the  first  communications  of  v.  Mering 
and  Minkowski,  the  increased  interest  of  authors  in  diabetes  in  its  rela- 
tions to  the  pancreas  has  expressed  itself  in  abundant  and  more  detailed 
statistics  as  well  as  by  a  number  of  concise  pathologic  works. 
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DicckholT  cxainiiu'd  l\)  cases  of  (lisoa.scs  of  I  he  pancrcjis.  In  7  of 
tlu'iii  iliabclc's  had  hccii  pi-cscnl.,  once  in  case  of  licniorrlia^c;  in  the  neigh- 
borhood of  the  |iaiHicas  with  dcsl nidion  of  the  fuland,  twice  in  chronic 
piincrealitis,  once  in  suIk  liionir  pancrealitis,  twice  in  simple  at roi)hy,  and 
onc(>  in  chniiiic  iii(hirali\ c  panci-eatitis  with  lipomatosis  and  fat  necrosis. 

llanseniann  invi'stij^ated  the  ])rol()Cols  of  the  jierlin  Pathologic  Insti- 
tute in  the  last  ten  yeai's  and  foimd  the  followinj:;  statistics: 

Dial)etc\s  \vitlu)ul  disease  of  (lie  pancreas 8  cases. 

Diabetes  without  any  stateiiienl  concerning  the  pancreas  ....   6       " 

Diabetes  with  disea.se  of  (he  pancrea.s    40       " 

Diseases  of  till' pancreas  without  (hal)ete.s 10       " 

Anionfi;  the  40  cases  of  di.seasc  of  the  pancreas  in  which  dialjetcs 
occurred  tht^-e  were  36  cases  of  simple  atrojjhy,  8  cases  of  fi])rous  indu- 
ration, 1  complicated  case. 

Hale  White  found  among  6()(){)  autopsies  at  (luy's  Hospital  between 
1SS8  and  1S94  the  pancreas  diseased  in  99  cases,  among  which  16  were 
cases  of  atrophy;  in  13  of  these  diabetes  had  occurred. 

One  of  my  assistants,  Dr.  Sigmund  Bloch,  has,  with  the  kind  consent 
of  Prof.  Weichselbaum,  examined  the  protocols  of  the  General  Hospital 
at  Vienna  for  the  years  1885  to  1895,  and  in  18,509  autopsies  he  found 
the  following  data: 

Diabetes  with  disease  of  the  pancreas 12  cases. 

Dialietes  without  disease  of  the  pancreas  * 10       " 

Diabetes  without  any  statement  concerning  the  pancreas  .  .  .64       " 
Disease  of  the  pancreas  without  diabetes 89       " 

In  cases  of  diabetes  atrophy  was  found  8  times,  fat  necrosis  twice, 
pancreatitis  suppurativa  once,  necrosis  circumscripta  once.  In  86  cases 
of  diabetes,  therefore,  diseases  of  the  pancreas  occurred  12  times.  In 
89  cases  of  diseases  of  the  pancreas  there  was  no  diabetes.  If  "we  take 
simply  the  years  1894  and  1895,  in  which  the  ''normal"  pancreas  was 
also  expressly  noted,  the  following  data  are  given: 

Diabetes  with  diseases  of  the  pancreas 8  cases. 

Diabetes  with  normal  pancreas 10       " 

Diabetes  without  any  statement  concerning  the  pancreas  ....   9       " 
Pancreatic  disease  without  diabetes 31       " 

Seegen  has  collected  the  results  from  the  autopsv  records  at  the 
General  Hospital  from  1838  to  November,  1892.  He  found  among  122 
cases  of  diabetes,  changes  in  the  pancreas  34  times.  If  we  supplement 
these  figures  by  the  results  of  the  estimate  made  by  Dr.  Bloch  up  to  the 
end  of  1895,  it  results  that  among  161  cases  of  diabetes  examined  in 
the  General  Hospital,  changes  of  the  pancreas  were  observed  42  times. f 

*  These  cases  come  from  the  years  1894  and  1895,  in  which  it  was  expressly  men- 
tioned in  the  protocols  tliat  tlie  pancreas  was  normal.  In  the  earlier  protocols,  if  no 
disease  of  the  pancreas  in  diabetes  is  mentioned  no  statement  is  made  about  the  pan- 
creas, so  that  we  cannot  saj'  with  certainty  that  the  pancreas  was  normal,  although 
this  can  probably  be  a.ssumed. 

t  In  the  statistics  given  b}''  Seegen  diseases  of  the  pancreas  in  diabetes  seem 
more  frequent  than  in  the  protocols  examined  by  Dr.  Blocli.  These  differences  are 
due  to  the  subjective  compreliension  of  the  pathologist.  At  one  time  pigmentations, 
soft  consistency,  etc.,  are  exjolained  as  postmortem  phenomena  and  are  not  men- 
tioned, wliile  at  another  time  they  are  stated  as  existing. 
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The  statistics,  so  far  as  they  were  accessible  to  me,*  arranged  accord- 
ing to  the  kind  of  disease,!  give  the  following  tables: 


I. 

ATROPHY. 

AUTHOK. 

Age. 

Sex. 

Condition  of  the  Pancreas. 

Remarks. 

Bouchardat:  cited  by 

? 

? 

Atrophy  of  the  pancreas. 

Lapierre. 

Caplick :    Diss.    Kiel, 

12i 

M. 

Small,  very  pale. 

Died  in  coma. 

1882. 

Cruppi:  Diss.  Gottin- 

27 

M. 

Marked  atrophy  with  indu- 

Died with  symp- 

gen, 1879. 

ration. 

toms  of  fever. 

Dieckhoff:  "Beitr.   z. 

57 

M. 

Pancreas  very  thin,  smooth, 

Diabetes         for 

path.      Anat.        d. 

weighing  39  gm. 

years. 

Pankr.,"  1896. 

27 

F. 

Pancreas  weighs  30  gm.  Ma- 
croscopically    and    micro- 
scopically,    no     essential 
change,  only  smaller  than 
normal. 

Diabetes  for  2^ 
years. 

Frerichs:  "Ueber  don 

37 

F. 

Small,  flabby,  tough,  weighs 

Diabetes    for    2 

Diabetes,"  1884. 

45  gm.      Fibrillar  connec- 
tive tissue,  with  small  re- 
mains of  acini. 

years. 

25 

F. 

Very    flabby    and    tough. 
Fibrous  connective  tissue 
with    remains     of     acini. 
Gland     cells     small     and 
transparent. 

Thin,  had  dis- 
ease of  the  lung 
and  died  in 
coma. 

Griesinger:  "Arch.  f. 

? 

? 

Atrophy  of  pancreas. 

Heilk.,"  1859,  p.  44. 

Hartsen :     "  Donders' 

? 

? 

High    degree    of    atrophy. 

Liver  filled  with 

Archiv,"  in. 

Gland  not  recognizable. 

small  ab- 
scesses. 

? 

? 

Similar  findings. 

Liver  hyper- 
trophied  and 
contains  col- 
loid. 

Jaksch :  "  Prager  med. 

13 

M. 

Marked  atrophy.    Duct  nar- 

Acute course  in 

Woch.,"     1883,    p. 

rowed.         Details   of   the 

22   days   after 

193. 

gland    indistinct.          The 
groove    for    vena   lienalis 
is  very  wide. 

first  symp- 
toms. Death 
in  coma. 

Klebs:     "Handb.    d. 

? 

F. 

Narrow  and  smooth. 

path.  Anat.,"  1868, 

? 

F. 

Weighs  25  gm. 

p.  536. 

Lancereaux :      "  Bull. 

61 

F. 

But  little  of  pancreas  left. 

acad.  mM.,"  1877. 

Connective-tissue    bridge. 
Head  and  tail  atrophied. 
Plexus     normal.        Duct. 
Wirsung.      obliterated. 
Fatty  degeneration  of  epi- 
thelium. 

*  It  is  easily  understood  that  in  the  following  tables  not  all  the  published  cases  of 
diabetes  with  diseases  of  the  pancreas  are  given.  In  the  numerous  reports  of  hospi- 
tals, of  pathologic  institutes,  in  collections  of  references,  and  in  the  clinical  reports 
which  have  been  published,  of  course  numerous  cases  are  found  which  belong  to  this 
list. 

t  A  strict  division  according  to  the  kind  of  disease  is  impossible,  because  mani- 
fold combinations  occur.  There  is  a  combination  of  new-formations,  cysts,  calculus, 
inflammation  with  atrophy  and  calculi  with  cysts  and  fibrous  degeneration,  carci- 
noma with  chronic  pancreatitis,  lipomatosis  with  indurative  pancreatitis,  etc. 

In  the  table  "Atrophy"  the  corresponding  cases  of  atrophy  without  any  combi- 
nation are  given  so  far  as  possible. 
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I. 

Atrophy. —  (Continued.) 

Author. 

Agb. 

Srx. 

Condition  of  the  Pancreas. 

Remarks. 

Lancereaux:       "  Bull. 

29 

M. 

Small,  weighs  10  giii.,  .soft. 

Diabfeto  maigre, 

acad.  mod.,"  1S77. 

Cells  of   acini,   atrophied. 

duration        ij 

fatly,  degenerated. 

years.  Tuberc. 
pulnion. 

40 

M. 

Atrophied.        Duct  obliter- 
ated.      Tuberculosis  pul- 
mon. 

Diabdte  maigre 
for  two  ycarg. 
6%  .sugar. 

51 

M. 

.Vtrophy  of  pancreas.    Head 
and  neck  quite  thin. 

Diabete  maigre 
for  l\  years. 
Four  hundred 
gm.  of  sugar 
per  day.  Sup- 
purative pleu- 
risy. 

Lecorch^ : "  Arch.  g^n. 

45 

M. 

Atrophy. 

M6d.,"  186 1. 

Leroux :      Cited      by 

14 

— 

Atrophy  of  gland   cells  of 

6.1%    to    7.1% 

Wegeli. 

pancreas  with  normal  ar- 
rangement  of   connective 
tissue. 

sugar  in  the 
urine. 

Leva :  Cited  by  Wegeli. 

12 

— 

Atrophy. 

3.3%o  to  6.5%  of 
sugar  in  urine. 

Le  NobelrMaly  J.  B. 

61 

M. 

Atrophy    of    pancreas    and 

2.27%    sugar  in 

1886,  p.  449. 

disease  of  liver. 

urine  after  food 
rich  in  carbo- 
hydrates, mal- 
tose. Neither 
indolnorskatol 
in  feces. 

Noltemus:Diss.,  1889. 

20 

F. 

Small,  pale,  browmish-red. 

Died  in  coma. 

12 

M. 

Small,  reddish-gray,  weighs 
50  gm. 

50 

F. 

Highly    atropliied.       Small 
concretions  in  duct. 

Schabad:"Zeitschr.  f. 

22 

M. 

Size  much  diminished.   Pig- 

klin.   Med.,"    1894, 

mented  atrophy  of  gland 

p.  108. 

cells.  Spots  of  connective- 
tissue  growth. 

Schaper:  Diss.,  1873. 

20 

M. 

Atrophied.  Lobules  shrunk- 
en.     Fatty    degeneration 
of  epithelium. 

Diabetes  after 
injury  to  the 
skull. 

Scheube:     "Arch.     f. 

27 

M. 

Pancreas  atrophied. 

Marked  emacia- 

Heilk.," 18.  Bd.,  p. 

tion. 

389. 

Seegen: "  Diab.  mell.," 

35 

M. 

Flabby,     small,     dark-red, 

1893. 

acinous  structiu-e  unrecog- 
nizable   in    many    places. 
Epithelial  cells  fatty  de- 
generated. 

Silver  and   Irving: 

19 

M. 

Pancreas    hard,    atropliied, 

Emaciation. 

"  Trans,  of  the  path. 

granulated. 

Phthisis. 

Soc,"  1878. 

Tliiroloix :     "  Diabete 

45 

M. 

Pancreas    changed    into    a 

Acute        begin- 

pane," 1892. 

fibrous  band.     Duct.  Wir- 
sung.     much       narrowed. 
Small  cyst  in  head.  Gland 
tissue  still  visible. 

ning.  Dura- 
tion about  2 
years.  Disap- 
pearance of 
the  glj'cosuria 
about  24  days 
before  death. 

Williamson :       "  Med. 

? 

? 

Pancreas  atrophied. 

Cliron.,"  1892,  3. 

60  DISEASES  OF   THE  PANCREAS. 

Hansemann's  table  contains  36  cases  of  simple  atrophy : 


Sex. 

Age. 

Condition  of  Pancreas. 

State  of  Nutrition. 

F. 

24 

50  gm.,  pale  red,  flabby. 

Marasmic. 

M. 

22 

50  gm.,  thin,  atrophied. 

Marasmic. 

M. 

62 

Small  and  thin. 

Emaciated. 

M. 

30 

Atrophied. 

Fat. 

F. 

66 

Very  thin,  14  cm.  long,  head  3.5,  tail  1.5,  duct 
widened.     Pars  Wirsung.  wholly  lacking. 

Emaciated. 

F. 

55 

Body  quite  atrophied,  toward  the  tail  some- 
what more  substance,  but  also  marked  atro- 
phy.    Cicatricial  retraction 

Well  nourished. 

M. 

60 

Very  small  and  atrophied. 

Well  nourished. 

M. 

14 

Small  and  flabby. 

Poorly  nourished. 

M. 

42 

Atrophied. 

Marasmic. 

M. 

? 

Snuall  and  atrophied. 

Emaciated. 

F. 

55 

Atrophied. 

Emaciated. 

F. 

53 

Atrophied. 

Much  emaciated. 

M. 

40 

Atrophied. 

Emaciated. 

•F. 

17 

Atrophied,  50  gm. 

Very  well  nourished. 

M. 

26 

Atrophied,  very  flabby. 

Emaciated. 

M. 

25 

Atrophied,  50  gm. 

Emaciated. 

M. 

25 

Atrophied. 

Emaciated. 

M. 

30 

Atrophy  with  induration. 

Emaciated. 

M. 

48 

Small,  atrophied. 

Emaciated. 

M. 

29 

Small,  atrophied. 

Emaciated. 

M. 

33 

Atrophied. 

Marasmic. 

M. 

39 

Atrophied. 

F. 

18 

Atrophied. 

Marasmic. 

F. 

25 

Half  as  large  as  normal. 

Marasmic. 

M. 

50 

Atrophied. 

M. 

32 

Much  atrophied,  24  gm. 

Emaciated. 

F. 

15 

Small,  flabby. 

Emaciated. 

M. 

? 

Atrophied. 

Emaciated. 

F. 

66 

Atrophied. 

Well  nourished. 

M. 

31 

Flabby,  pale,  65  gm. 

Emaciated. 

F. 

67 

Much  atrophied. 

M. 

22 

Atrophied. 

Marasmic. 

M. 

32 

Fibrous  degeneration  with  atrophy. 

Emaciated. 

F. 

36 

Atrophied,  35  gm. 

Moderate. 

M. 

30 

Atrophied,  50  gm. 

Emaciated. 

M. 

42 

Beginning  atrophy  and  interstitial  inflamma- 
tion, 97  gm. 

To  these  hitherto  published  cases  I  wish  to  add  three  recent  original 
observations,  in  which  microscopic  investigations  of  the  pancreas  were 
made. 

1.  A.  R.,  clerk,  twenty-one  years,  entered  hospital  March  31,  1896.  Emacia- 
tion for  several  months,  almost  unquenchable  thirst,  great  hunger.  Body-weight 
45  kg.  Amount  of  urine  5000.  7.7%  sugar.  Specific  gravity  1040.  No  albumin, 
no  acetone.  In  spite  of  diabetic  diet,  6.7%  sugar  increased  to  8.1%.  Goes  to  Carls- 
bad.    On  returning,  3%.     Reentered  hospital  January  2,  1897.     Evident  phthisis, 
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f^rc.it  woakiu'ss,  imifh  acetone,  '\r>  kp.  Sufjar  '.\.',Vy, .  Fehriuiry  lut,  coma,  death. 
Till'  anatomic  diagnosis  (prosector,  Dr.  Zcmann)  was  marasmus  eximius  from  dia- 
betes mtllitns.  I'litliisis  tuljcrc.  lol)i  super,  pulm.  dextr.  Inlilt.  lobular,  tulierculo.sn 
inilmonis  sinistri.  Tlie  pancreas  was  ([uile  firm,  pale  j'ellow,  the  loliules  lar^e. 
klicroscojjic  examination  showed  atrophy  of  the  pancreas.      \\'ei>?iit  (i()  pni. 

2.  S.  H.,  merchant,  thirty-seven  years.  Admitted  December  .'il ,  IS'.Ki.  For  two 
years  marked  himfjer  and  tiiirst.  .\t  the  time  of  admittance  i>a.ssed  10  liters  of  uriia- 
"perilii'in.  (i.4</ii  suj^ar.  Hody-weinht  1 1  kp. ;  before  he  was  sick  usually  SO  kp.  In- 
creasinfi  emaciation,  K)  kfj.  ()','(,  sugar,  .bimiary  .'{(),  1S97,  coma,  death.  .\na- 
tomic  diagnosis  (prosector,  Dr.  Zcmann) :  Diabetes  mellitus,  tubrrcniosis  pulmonum, 
oatarrhus  \entriculi  chronicus,  marasnnis.  I'ancreas  macroscopically  (iabijy,  red- 
dish-yellow on  .section,  the  acini  (piite  small,  soft,  separated  from  each  other  by  very 
loo.se  coniu'ctive  tissue  and  some  edematous  fat  tissue.  Weight  70 gm.  MirToscojiic- 
ally:  Size  of  gland  lobules  diminished  and  tla'se  are  separated  i)y  (piite  abundant  fat 
tissue,  which,  however,  is  undergoing  .serous  tlcgtsneration.  The  gland  celLs  small, 
markedly  granular,  antl  filled  with  fat  drojjs. 

3.  A.  L.,  workman,  thirty-five  years.  Admitted  September  30,  1895.  Since 
February,  1893,  has  hail  great  hunger  and  thirst;  ha.s  been  in  Carlsbad  twice  on 
account  of  diabetes.  At  the  time  of  admission  tlie  amount  of  urine  was  4  liters,  spe- 
cific gravity  1026,  4.5%  sugar,  acetone  0.02G.  liodv-weight  47  kg.  Sugar  dccrea.sed 
to  3.1%  i^^tl  I'ven  to  2.3';; .  The  patient  h'ft  tiie"hos])ital  March  27,  1896,  and  re- 
entered .\pril  20,  1896.  \i  the  time  of  admission  he  voided  5  liters  of  urine  per  day, 
specific  gravity  1035,  sugar  3.7%,  much  acetone,  and  great  weakness.  Could  take 
but  little  nourishment.  Coma,  April  30th,  death.  Anatomic  diagnosis  (prcsector. 
Dr.  Zemann) :  Diabetes  mellitus,  tuberculosis  circumscripta  clironic.  apic.  pulmo- 
num, catarrhus  ventriculi  chronicus,  marasmus  eximius.  Macroscopic  examination  : 
Pancreas  quite  narrow  and  very  thin,  flabby,  poor  in  blood,  the  lobules  small.  Micro- 
scopic examination :  The  lobules  of  the  pancreas  somewhat  small,  the  epithelium  in 
a  high  degree  of  fatty  degeneration  and  partly  transformed  into  fat  detritus.  All  the 
changes  evidently  related  to  the  marasmus. 

From  the  results  of  the  autopsies  at  the  General  Hospital,  the  follow- 
ing cases  may  be  added: 

1.  1892:  Man  aged  fifty-five.  Results  of  autopsy:  Acetonemia,  tuberculosis 
subacuta  et  chronica  puhnon.,  atrophia  pancreatis. 

2.  1894:  Woman  aged  fifty-four.  Encephalomalacia  multipl.  cerebr.  ex  end- 
arteriitide  luetica,  pneumonia  hypostatica,  atrophia  pancreatis. 

3.  1894:  Man  aged  sixty.  Cirrhosis  hepat.  alcohol.,  tumor  lienis  clu-onicus, 
atrophia  pancreatis  pigmentosa. 

4.  1894 :  Man  aged  sixty.     Cirrhosis  hepat.,  ascites,  atrophia  pancreatis. 

5.  1895:  Woman  aged  (?).     Edem.  acut.  pulm.  et  cerebri,  atrophia  pancreatis. 

6.  1895:  Woman  aged  twenty-two.  Tuberculosis  chronica  glandul.  bronch.  ad 
hil.  sin.  subsequente  tuberculosi  Iiujus  pulm.,  atrophia  pancreatis,  degenerat.  ren., 
struma  levis  gradus,  exophthalmos. 

7.  1895:  Man  aged  sixty-one.  Acetonsemia  c.  degeneratione  parenchym. 
hepat.,  ren.  et  cordis  adipositate  affect.,  encephalomalacia  multipl.  hemisph.  sin. 
cerebri  region,  gyr.  central,  et  in  corpore  striat.  ex  embolia,  endarteriitis  chronic,  de- 
formans cum  ulceribus  ad  arcum  aorttr,  atrophia  pancreatis  eximia,  hyperost.  tibiae 
ex  lue. 

8.  1895:  Man  aged  forty.  Atrophia  pancreatis,  induratio  callosa  caud.  pan- 
creatis, tuberculosis  pulm.  The  pancreas  was  surrounded  by  abundant  fat  tissue, 
the  tail  transformed  into  a  callus,  elsewhere  indurated,  considerably  narrowed,  in  its 
calloused  portion  embedded  in  indurated  fibrous  tissue;  was  indurated;  the  lobules 
project  from  the  cut  surface  as  white  granules. 


II.  FATTY  DEGENERATION. 

Author. 

Age. 

Sex. 

Condition  of  the  Panceeas. 

Remarks. 

Baumel:    "  Mont  pell. 
med." 

50 

M. 

Fatty  degeneration  of  acini. 
Slight  increase  of  intersti- 
tial tissue. 

Abundant       fat 
tissue.     Death 
from   pneumo- 
nia.       Large 
amount  of  su- 
gar. 

62 
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II.  Fatty  Degeneration. —  (Continued.) 


Age. 

Sex. 

38 

M. 

74 

M. 

51 

M. 

44 

M. 

60 

M. 

? 

? 

67 

M. 

57 

F. 

32 

M. 

Condition  of  the  Pancreas. 


Caplick:Diss.,  1882. 


Chiari:     "Zeitschr.  f. 
Heilk.,"  1896. 


Dieckhoff:  "Beitrag 
z.  path.  Anat.  d. 
Pank.,"  1895. 


Friedreich :  "  Krank- 
heiten  d.  Pankr.," 
1878. 


Guelliot :  "  Gaz. 

med.,"   1881. 


Hoppe-Seyler :  "Deut. 
Arch.  f.  klin.  Med.," 
1894. 

Thiroloix:  "Diabete 
pancreat.,"  1892. 


Pancreas  changed  into  mass 
of  fat.  Small,  dense  tu- 
mors in  pancreas.  Duct 
ending  blindly.  Normal 
pancreas  substance  seen 
near  the  ductus  choledo- 
chus. 

Infiltrated  with  abundant 
fat  tissue.  Microscopic- 
ally marked  lipomatosis. 
Increase  of  interlobular 
and  interacinous  tissue. 

Pancreas  thin,  soft.  Micros.: 
Fatty  degeneration  of 
cells. 

Pancreas  small.  Fatty  de- 
generation of  cells. 

Lipomatosis  of  pancreas. 
Old  chrooic  interstitial 
pancreatitis.  Areas  of  fat- 
necrosis. 


Pancreas  dimin.  in  size. 
Substitution  of  fat  tissue. 
Here  and  there,  remains  of 
acini  undergoing  fatty  de- 
generation. 

Pancreas  enlarged,  substi- 
tution of  fat,  a  cyst  in 
head.  A  few  remains  of 
glands  surrounding  the 
normal  duct. 

Pancreas  entirely  changed  to 
fat.  No  remains  of  fat 
tissue.  Calcification  of 
blood-vessels. 

Pancreas  has  undergone 
fatty  degeneration,  small, 
of  50  gm.  weight.  Duct. 
Wirsung.  permeable. 


Duration  of  dia- 
betes 6  years. 
Death  from 
erysipelas. 


Death  from  men- 
ingitis suppur. 


Death  from  gan- 
grsena  pulmon. 

Death  from  tu- 
berculosis. 

Diabetes  for  11 
years.  Sugar 
between  6.4% 
and  1.5%. 
An  inebriate. 
Hemorrhage  of 
stomach  be- 
fore death. 
Numerous  ero- 
sions in  stom- 
ach. 

Diabetes  for  5 
years.  Death 
in  coma. 


Disease  lasted 
1  year  and  9 
months.  Death 
in  collapse. 

Diabetes  insipi- 
dus with  tran- 
sient  glyco- 
suria. 

Sudden  onset. 
Death  from 
pneumonia. 
Disease  lasted 
5  years. 


III.  INDURATR^E  PANCREATITIS. 

Author. 

Age. 

Sex. 

Condition  of  the  Pancreas. 

Remarks. 

Buss:  Diss.,  1894. 

? 

? 

Induration  of  pancreas. 

Brown    pigmen- 
tation of  some 
organs,      espe- 
cially of  liver. 
Hemachroma- 
tosis  (v.  Reck- 
linghausen) . 
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III.  Indurative  Pancreatitis. — {Continued.) 


Author. 

Age. 

Srx. 

Condition  op  the  Pancreas. 

Remarkb. 

Cantnni    \\.     I'crrnro: 

38 

M. 

Pancreas  small ,  thin ,  fi brous 

Marasmus,    ace- 

"IlMurgagni,"1883, 

for  the  greater  part,  but  in 

tonemia. 

p.  1. 

some  places  penetrated  by 
fat.     Only  in  the  tail  are 
there  areas  of  gland  tissue. 

47 

M. 

Small,  flabby,  body  fibrous, 
remaining  ])ortions  better 
preserved. 

Emaciation. 
Death        from 
pneumonia. 

50 

M. 

Small,  granular  connective 
tissue  between  tlie  lobules. 

Emaciation. 

Death        from 

pneumonia. 

DieckhofT:  "Boitr.   z. 

G7 

M. 

Chronic  indurative  pancrea- 

Diabetes        for 

path.    Anat.    d. 

titis.     In  head,  a  walnut- 

about   1   year. 

Pankr.,"  1896. 

sized  cavity  with  cream- 
like contents.    Marked  de- 
velopment of  fat  tissue. 

Between  5.0% 
and  1.3% 
sugar.  Large, 
hard  liver. 
Re.si.stance  in 
left  hypochon- 
drium. 

4 

M. 

Pancreas  small,  flabby,  and 
light,  60  gm.  weight.     Mi- 
croscop.  exam. :   subacute 
interstitial  inflammation, 
W'ith    recent    small-celled 
infiltration,  partly  diffuse 
and  partl}^  in  areas. 

Eight  months 
before  death, 
sugar  in  the 
urine  after 
taking  cold ; 
after  trauma 
6  months  later, 
repetition  of 
the  glycosuria. 
Death  in  coma. 

Fles :        "  Bonders' 

? 

? 

Pancreas  entirely    changed 

Liver       small. 

Arch.,"  Ill 

to  connective  tissue.     No 
gland  tissue  recognizable 
even  microscopically. 

Liver  cells  de- 
creased in  size. 

Hadden:  "Path.  Sec. 

65 

F. 

Marked  increase  of  connec- 

of London,"    1887, 

tive  tissue  in  pancreas. 

1891. 

38 

M. 

Marked      connective-tissue 
sclerosis. 

Hansemann :   "  Zeit- 

45 

M. 

Pancreas  large,  verj-  hard. 

Death  in  coma. 

schr.  f.  kUn.  Med.," 

On  the  cut  surface  and  on 

4%           sugar. 

1895. 

•    the  free  surface  are  acini 
separated  from  eacli  other 
by   bands    of    connective 
tissue;    some     acini    red, 
others  white.     Pancreati- 
tis interstitialis. 

Corpulent  man. 

58 

M. 

Fibrous  induration  of  pan- 
creas.   Arteria  lienalis  tor- 
tuous. 

Syphilis.     Bron- 
chitis.   Dilatio 
et       hypertro- 
phia       cordis. 
Endarteritis 
obliterans. 
Encephalo- 
malacia. 

64 
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III. 

Indurative  P-o;cee atitis. —  (Continued.) 

Author. 

Agk 

Sex. 

C0>-DITI0>"  OF   THE  PA^-CREAS. 

Eemaeks. 

Hansemarm:  "  Zeit- 

49 

M. 

Pancreas  entirely  degener- 

Marasmus. 

schr.  f.  klin.  Med.," 

ated.     None  of  the  sub- 

Death in  coma. 

1895. 

stance   present,   except   a 
tliin   IsLxer   of    connective 
tissue,     -n-hich    siurounds 
the    enlarged    duct.      A- 
round     the     head,     more 
marked    connective-tissue 
gro-n-th.     Mouth  of  canal 
in  duodenum  obliterated. 

* 

Artery  not  tortuous.   Wall 
thickened. 

Xoltenius:  Diss.,  1888. 

46 

M. 

Marked   induration   of   the 
pancreas. 

Obici:   "Soc.    di   Bo- 

? 

? 

Interstitial    pancreatitis    in 

Disappearance 

logna,"  1893. 

the  neighborhood    of    the 
blood-vessels  and  lymph- 
vessels. 

of  glycosuria 
for  a  short 
time  under  a 
pure  meat  diet. 

Rowland :  "  Brit.  Med. 

57 

F. 

Fibrous  degeneration  of  the 

Death  in  coma. 

Jour.,"   1893. 

pancreas.      Lime    concre- 
tions   in    the   connective 

tissue. 

Roque,  Devic  and  Hu- 

39 

M. 

Pancreas  small,  connective 

Duration  of  dia- 

gounenq: "Rev.  de 

tissue    increased.         Cells 

betes,  2  years. 

med.,"      1892,      p. 

small    and    do    not    stain 

Death  in  coma. 

995. 

(postmortem       phenome- 
non). 

Riihle :      Qted     by 

20 

M. 

Cirrhosis   of   the    pancreas. 

Diabetes   meUi- 

Dieckhoff. 

Enlargement  of  duct.     In 
the  head,  cysts  the  size  of 
an  apple  with  blood-clot. 

tus  for  one 
year.  Sugar  at 
last  alternat- 
ing. At  the 
end  ascites. 
Edema  of 
lower  extremi- 
ties and  anuria 
at  times. 

Seegen:          "  Diabet. 

? 

? 

Pancreas  changed  to  a  gray 

MeUit.,"  1893. 

calloused    band.     In    the 
region    of    the    head,    re- 
mains  of  granular   struc- 
ture. 

Williamson:       "Brit. 

52 

M. 

Pancreas  dense  and  hea^->'. 

Diabetes        and 

Med.  Jour.,"  1894. 

On  microscopic  examina- 
tion,   cirrhosis.      Clianges 
in  spinal  cord. 

paresis  of 
right  arm 
muscles. 

A  case  of  connective-tissue  growth  in  the  pancreas  of  a  diabetic, 
mentioned  by  Tylden  and  Milfer,  is  also  to  be  added.  Indurative 
changes  were  found  also  in  the  cases  recorded  by  Frerichs.  LancereaiLx, 
Dieckhoff,  Goodmann,  and  Lepine,  and  hsted  in  Tables  I,  II,  VI,  and  X. 

The  case  of  Baumel  may  also  be  added  to  this  table,  in  which  pan- 
creas, spleen,  and  stomach  were  found  closely  grown  together. 
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An  interest iiip;  anatomic  condition  li;i.s  ivindly  been  coniinunicated 
by  Dr.  Zcniann: 

K.  W'.,  maiil-scivaiit,  forty-five  years  of  iigc,  died  DeccmlxT  20,  IS'.Ui.  ('liiiicul 
diagnosis :  Diabetes  iiieilitus. 

l{esuit  of  i)osl mortem  examination:  Ivxtensive  ichorous  carcinoma  of  the  left 
large  and  small  lahia  of  tlie  \iil\'a  w  itii  plilegmoiious  inflammalion  in  the  regioii  of  the 
mons  veneris  and  of  t  lie  groins.  Beginning  gangrene  of  1 1n-  skin  on  hot  li  sides,  espe- 
cially on  the  right.  Chronic  t  nhercniosis  of  t  he  apices  of  the  lungs  with  iufiuration. 
Acute,  lobular,  tuberculous  infiltration  of  the  lungs.  Nearly  complete  cicatricial 
shrinkage  of  the  pancreas,  which  is  rc|)laccd  by  a  small  cavity,  al.so  a  duodenal  fistula 
just  at  the  |)vlorus,  the  results  of  chronic  ulcerative  pancreatitis.      DiaJjctc^s  mellitus. 

On  raising  the  liver,  there  apjicars  in  place  of  the  lesser  omentum  a  den.se,  white, 
railiating  ma.ss  t)f  cicatricial  ti.ssuc,  by  which  the  lesser  curvature  of  the  stomach  is 
nuich  shortened  and  closely  ai)proxiniated  to  the  li\-er;  the  contigUf)Us  portion  of  the 
cajisuleof  the  left  lobe  of  t lie  liver  is  white,  thickened,  and  opa(|ue,  the  fibrous  ti.ssue 
in  the  portal  fissure  is  only  slightly  thickened.  After  cutting  through  the  transverse 
mesocolon,  there  is  seen  in  place  of  tiie  pancreas  a  nodule  about  the  size  of  a  hazelnut, 
which  is  inclosed  in  very  dense,  white,  fiiirons  ti.ssue,  radiating  from  the  former,  and 
by  which  the  upper  transverse  piece  of  the  duodenum  and  the  pylorus  are  drawn  and 
firndy  attaclied  to  the  nodule.  On  cutting  the  nodule  open  a  transverse,  egg-shaped 
cavity,  about  12  nun.  in  the  greatest  diameter,  is  exposed;  this  occupies  the  ri^ht 
portion  of  the  whole  nodule,  while  the  remaining  left  jxjrtion  consists  of  connective 
tissue,  which  incloses  a  group,  larger  than  a  pea,  of  pale-yellow,  soft  lobules  of  pan- 
creatic structure.  In  the  cavity  is  found  a  turbid,  thick,  slimy,  dirty  reddish-gray 
fluid,  in  which  are  fine  sand-like  particles  and  a  hard  concretion  about  4  to  5 
mm.  long,  1  mm.  thick,  and  of  irregular  shape.  The  inner  surface  of  the  cavity  is 
lined  witli  smooth,  delicate,  grayish-red  tissue.  The  wall,  with  the  exception  of  the 
left  portion,  is  formed  of  a  layer  of  .somewhat  dense  white  tissue,  2  or  3  mm.  thick, 
and  calcified  in  places.  On  the  right,  the  wall  contains  an  opening,  scarcely  as  large 
as  a  millet -seed,  through  which  the  closely  approximated  upper  portion  of  the  duo- 
denum is  entered.  The  orifice  of  the  duodenum,  about  1  cm.  from  the  pylorus,  lies 
in  a  funnel-shaped  pocket  which  is  bounded  by  a  thick  projection  of  mucous  mem- 
brane. The  remains  of  the  head  of  the  pancreas,  forming  a  mass  3  to  5  mm.  thick, 
are  found  close  to  the  duodenum.  The  lobules  of  this  remnant  of  the  pancreas  are 
very  small,  and  are  separated  by  considerable  intervening  tissue.  The  pancreatic 
duct  is  not  permeable. 

rV^.  CALCULI. 


Baumel :     "  MontpeU. 
m^d.,"  1882. 


Capparelli :  "II   Mor- 
gagni,"  1883. 


Chopart :  cited  by 
Klebs. 

Cowlej'' :  "  London 
Med.  Journal," 
1788. 


Elliotson : "  Med.-chir. 
Transact.,"  1833. 


Age. 

Sex. 

50 

M. 

? 

F. 

? 

M. 

35 

M. 

35 

M. 

Condition  of  the  Pancreas. 


Remarks. 


Pancreas  incrusted  wdth  fine    Cause   of  death 
concretions.       About  the       tuberculosis, 
atrophic   acini,   abundant 
connective  tissue.    Stones 
weigh    together   1.2    gm. 
and  consist  of  CaCOj. 

Pancreatic  fistula  for  years. 
Discharge  of  calculi.  No 
autopsy. 

Fatty  stools,  calculi  in  pan- 
creatic duct. 

Calculi   as   large   as   a   pea?  i  Inebriate,    very 


After  closure  of 
the  fistula,  di- 
abetes devel- 
oped. 


in     gland 
Pancreas 


sub- 
atro- 


wedged 

stance 

phied. 

Duct  as  far  as  the  lateral 
branches  obstructed  by 
calculi. 


corpulent. 


Fat  in  stools. 
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Atjthoe. 

Age. 

Sex. 

Condition  of  the  Pancreas. 

Eesiabks. 

Fleiner:   "Berl.    klin. 

40 

M. 

Calculus    in    duct.      Gland 

Inebriate.  ]Much 

Wochenschr.," 

almost    -n-holly    sclerotic. 

emaciated. 

1894,  p.  38. 

in  the  tail  onlj^  was  there 
some  gland  tissue. 

Frerichs :  "  Diabetes," 

? 

? 

In  the  duct,  together  with 

1884. 

nimierous     fragments     of 
calculi,  were  two  spindle- 
shaped  concretions.  Gland, 
with  the   exception   of   a 
few  acini,   wholly   degen- 
erated. 

Frevhan :  "  Berl.  klin. 

35 

M. 

In  the  duct,  calculi  consist- 

Insidious begin- 

■\V 0  c  h  e  n  s  c  h  r. , " 

ing  of  calcium  carbonate. 

ning     of     dia- 

1893. 

Duct  enlarged  -n-ith  lateral 
pockets.       Pancreas  atro- 
phied, no  gland  structure. 
Fatty  degeneration. 

betes.  Up  to 
3.1%  sugar  in 
tuine.  Pul- 
monary tu- 
berculosis. 

? 

F. 

Duct  dilated.     In  the  tail, 
firmly  fixed  in  the  canal, 
was  a  hard  calculus  as  large 
as  a  plum-stone,  consisting 
mostly  of  calcium  carbon- 
ate.   "      Gland       entirely 
changed  into  fat  and  con- 
nective tissue. 

1.8%  sugar  in 
them-ine.  Pul- 
monary tuber- 
culosis. Disap- 
pearance of 
glycosuria  be- 
fore death. 

Gille:  "Soc.  d'anat.," 

? 

M. 

Calculus    wedged    in    duct. 

1878. 

Gland  atropliied. 

Holzmann :        "  Miin- 

68 

M. 

Concretions    fotmd    in    the 

Traces  of  sugar 

chen.    med.    Woch- 

feces. 

after    the    at- 

enschr.," 1894. 

tacks  of  colic. 

Lancereaux:        1877, 

42 

M. 

Syphilis.        Dilatation      of 

'•  Bull,     de    I'acad. 

both    ducts.       Calculi    of 

med." 

various  size. 

• 

? 

? 

Cited      bj"     Giudiceandrea 
without  further  details. 

Lancereaux :      "  Bull. 

45 

F. 

Mouth  of  ductus  Wirstmg. 

Cohc   and  fatty 

acad.  med.,"  1888. 

closed  b}'  calculi.    Gro-n-th 
of    connective    and   fatty 
tissue.         Gland       tissue 
atrophied. 

stools  before 
the  beginning 
of  diabetes. 
Diabete  mai- 
gre.  Duration 
5  months. 

Lancereaiix:        1888. 

25 

F. 

Bod}'    of   gland    atrophied. 

'■  BuU.  de  I'acad  de 

Hard  calculi  of  the  size  of 

med.      de     Paris," 

peas. 

Seance      8^.      mai. 

1888,  cited  by  Giu- 

diceandrea. 

Lichtheim :     "  Berlin. 

36 

M. 

Calculi  in  duct.        Fibrous 

khn.  Wochenschr.," 

degeneration  with  almost 

1894. 

total      disappearance      of 
gland  tissue. 

Lusk:  Cited  by  Giu- 

? 

M. 

Pancreas     showed     almost 

diceandrea 

complete    calcification   of 
the  gland. 
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Author. 


AoK.       Se.x.        Condition  ok  tuk  Pancrkab. 


Rkuarks. 


Moore :    "  Path.    Soc. 
London,"  1884. 


Miiller:  "  Uebcr  Ic- 
terus," "  Zeitsclir.  f. 
klin.  Medicin,"  Bd. 
XII,  S.  84. 


Munk  u.  Klcbs :  "  Na- 
t urf orscherver- 
sanxiulung,"  1869. 


Nicolas    u.     Molliere : 
"  Bull,  nied.,"  1897. 


V.    Recklinghausen: 
"Virch.         Arch.," 
1864. 

Rorig:  Cited  by  We- 
geli. 


Seegen :  "Diab.  mell.," 
1893. 


40 


21 


M. 


M. 


47 


M. 


26 


10+ 


M. 


In  the  pancreatic  duct, 
numerous  irregularly  con- 
tourcil  calculi  consisting  of 
CaCOg.  Marked  eidargt;- 
nient,  especially  in  the 
head.     No  obstruction. 

Dense,  nodular.  Duct  much 
enlarged,  ("ontaining  sev- 
eral }'cllo\visl>-\vliit(!  con- 
cretions of  tiie  size  of  a 
ciierry-stone,  with  cylin- 
dric  dilatation  behind 
tlicm.  CUand  substance 
atrophied.  Concretions  in 
the  lateral  branches. 


Calculus  formation.  No 
remains  of  gland  visible 
macroscopically.  Behind 
the  omental  bursa  in  the 
connective  tissue  sur- 
rounding the  blood-vessels 
single  groups  of  cells  were 
to  be  found  with  the  mi- 
croscope. 

Ductus  Wirsung.  obstructed 
by  calculi,  opens  into  a 
cavity  filled  with  pus 
which  comprises  the  cen- 
tral portion  of  the  pan- 
creas. Sclerosis  of  the 
gland.  Fistula  from  the 
pus-cavity  into  the  -duo- 
denum near  the  pylorus. 


Large  and  small  concretions 
in  the  much  widened  duct. 
Pancreas  changed  to  a 
tumor    consisting    of    fat. 

In  an  accessory  pancreatic 
duct  a  calculus  which  en- 
tirely filled  the  lumen. 
Behind  it,  a  cyst  filled 
with  pancreatic  juice. 

Duct  dilated  by  concretions 
to  the  size  of  a  raven's 
quill.  Concretions  also  in 
finest  branches. 


Diabetes  for  two 
years.  3%  to 
6%  sugar. 

Death  from 
phthisis  pul- 
monalis.  Caries 
of  the  petrous 
bone.  Stools 
always  abun- 
dant, yellow, 
foamy,  and 
of  the  consist- 
ency of  thin 
porridge. 


Occasional  at- 
tacks of  colic. 
Melena.  Symp- 
toms of  dia- 
betes 2^ 
months  after 
the  beginning 
of  the  disease: 
sugar  reached 
179  gm.  a  daj-. 
Caseous  pneu- 
monia. Dura- 
tion of  disease, 
six  months. 
Stools  normal. 

Gangrene  of 
lungs.  Dia- 
betes for  some 
time. 

Diabetes. 
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DISEASES  OF  THE  PANCREAS. 
V.  CARCINOMA. 


AUTHOE. 


Age.       Sex.        Condition  op  the  Paxceeas. 


V.  Ackeren:       "Berl.      49 
klin.  Wochenschr.," 
1889. 

Bouchard :  "  Malad. 
par  rallent.  de  la 
nutr." 

Bouchardat:  Cited  by 
Lapierre. 

Bright:    "Med.    Ghir.       49 
Trans.,"  1833. 

Courmont     u.     Bret:      64 
CHnique,  1894. 


Dieckhoff :  "  Beitr.  z. 
path.  Anat,  d. 
Bank.,"  1896. 


Dreschfeld:        "Med. 
Chron.,"  Apr.,  1895. 


Duffey : "  Dublin  Jour- 
nal," 1884. 


Fothergill :         "  Brit. 
Med.  Jour.,"  1896. 


Frerichs :    "  Ueber    d. 
Diabet.,"  1884. 


Galvagni : "  Rif .  med.," 
1896. 


M. 

M. 

? 

M. 
M. 


75 


24 


53 


M. 


63 


M. 


Carcinoma  in  head  and  tail 
of  pancreas.  Carcinoma 
of  pjdorus. 

Carcinoma  in  the  head  of 
the  pancreas. 

Carcinoma  pancreat. 

Carcinoma  of  the  pancreas, 
of  cartilaginous  density. 

Carcinoma  of  the  head  of 
the  pancreas,  with  sclerosis 
of  the  whole  gland.  Bar- 
enchyma  of  hver  changed. 


Cylindric-ceUed  carcinoma 
of  head  of  pancreas. 
Chronic  interstitial  and 
purulent  pancreatitis. 


Pancreas  firm,  dense,  and 
infiltrated  with  cancer. 
Almost  no  normal  tissue. 
Portal  vein  com. pressed  by 
the  new  growth. 


Carcinoma  pancreat.  Gland 
substance  entirely  disap- 
peared. 


Pancreas  entirely  destroyed. 
Carcinoma  of  peritoneum, 
mesentery,  and  omentum. 


Head  of  pancreas  changed 
into  medullary  carcinoma 
and  fused  with  the  duode- 
nimi.  Dilatation  of  duct 
of  Wirsung.  Atrophy  of 
gland. 

Diagnosis  of  cancer  of  the 
pancreas. 


Maltose  in  urine. 
Many  muscle- 
fibers  in 
stools. 


Rapid  cachexia. 
Severe  icterus. 

Diabetes  after 
trauma.  Frac- 
ture of  rib.  Ic- 
terus. Disap- 
pearance of 
sugar. 

In  the  urine 
taken  after 
death  there 
was  a  positive 
phenylhydra- 
zin  test. 

Duration  of 

disease  three 
months.  Stab- 
bing pains  in 
epigastrium. 
Vomiting.  As- 
cites. Hemat- 
emesis.  Death 
in  coUapse. 

Dm-ation  of  dis- 
ease 2  months. 
Dysenteric  di- 
arrhea. Death 
in  coUapse. 

Repeated 
cramps.   Icter- 
us.       Tumor 
distinctl}^    felt 
in      abdomen. 
Operation. 
Hematemesis. 
Death. 


Duration  of  dis- 
ease, 6  months. 
Marked  glyco- 
suria. 
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Author, 

Aou. 

Sex. 

Condition  ok  tuk  rANcitKAs. 

Rrmaukm. 

Kesteren :         "  Path. 

60 

M. 

Primary  carcinoiiui  of  pan- 

Transient     gly- 

Trans.," 1890. 

creas. 

cosuria,  disap- 
jM-arH  after  ap- 
propriate 
diet.      Icterus. 
Pustule  forma- 
tion on  skin. 

Macaigni :    Cited     by 

G9 

F. 

A  large,  very  hard  cancer  of 

Transient  glyco- 

Tluroloix. 

tlic  lioad  of  tlie  pancreas, 
rcphicing  onc-lialf   of  tlie 
ghuid,   the   rest  of  which 
was    apparently    normal. 
Compres.sion  of  bile-ducts. 

suria  for  7 
months,  then 
11  months  ca- 
chexia with- 
out glyco- 
suria. Disease 
lasted  23 
months. 

Martsen:Th6se,  1890. 

? 

? 

Scirrhus    of    head    of    pan- 
creas.    Complete  oblitera- 
tion of  ductus  Winsung. 

Fatty  diarrhea. 
Diabetes. 

Masing:  "Petersburg. 

46 

M. 

Scirrhus   in    head    of    pan- 

Sick  7    months. 

med.  Wochensclir.," 

creas  as  large  as  child's 

Neuralgia    cce- 

1879. 

fist.      Duct,  choled.  com- 
pressed, dilated. 

liaca.  Icterus. 
Nothing  objec- 
tively demon- 
strable. 

Miralli^:    "Gaz.     des 

? 

? 

Carcinoma  of  pancreas. 

Fifty-eight    gm. 

hopit.,"  1893. 

sugar  a  day. 

Servaes:  "Berl.  klin. 

? 

? 

Carcinoma  of  pancreas. 

Severe        celiac 

Wochensclir.,"  1878. 

neurdgia  for 
years.  The 
last  three 
years,  bronzed 
skin. 

Suckling:    "Lancet," 

33 

M. 

Carcinoma  of  pancreas. 

Rapid     emacia- 

1889. 

tion.  Jaundice. 
Stools  ash- 
colored. 

Thiroloix    u.    Lance- 

60 

F. 

Epithelioma  in  head  of  pan- 

Duration   about 

reaux :       "  Diabete 

creas.   Obliteration  of  duct 

7   months.   No 

pancreat.,"  1892. 

of  Wirsung.   Sclerosis  and 
atrophj^  of  the  remaining 
portions  of  gland. 

polyphagia. 
Azoturia.  Sud- 
den death. 

Besides  these  are  the  cases  of  Collier,  Marston,  Santi,  Musmeci,  Choupin,  and 
Moll,  concerning  which  I  have  no  further  information. 

VI.  CYSTS. 


Author. 


Bull:      "New      York 
Med.  Jour.,"  1887. 


Condition  of  the  Pancreas. 


No   autopsy.        Pancreatic 
cyst  containing  3^  liters. 


Rem! 

RKS. 

Tumor 

for     10 

month 

3.  Fattv 

stools, 

5% 

sugar. 

Death 

3i 

months 

after 

opera- 

tion. 
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DISEASES  OF  THE  PAXCREAS. 
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AUTHOE. 


Sex.    I    Condition  of  the  Pancreas. 


Eejiaeks. 


Churton:  "Brit.  Med. 
Jour.,"  1894. 


35 


Goodmann :     "  Phila- 
del.  Times,"  1878. 

Horrocks  and  Morton : 
"Lancet,"  1897. 


56 


Malcolm  Mackintosh 
"Lancet,"  1896.        ! 


Mulert-Zweifel :  Dis-  64 
sert.,  1894.  [ 

Xichols :  ''  XeTv  York  49 
Med.  Jour.,"  1888. 


V.    Recklinghausen : 
"VirchoTv's         Ar- 
chiv,"  1864. 

Eiegner : "  Berlin,  khn. 
Wochenschr.,"1890. 


40 


23 


M.     I  Pancreas   changed   into    fi- 

I     brous  mass.    Remains  of  a 

I     cj''st  in  duodenal  portion. 

Duct  partially  obhterated. 


M. 


M. 


M. 


F. 
M. 

M. 
M. 


Large  cj'sts,  in  tail.  Gland 
tissue  atropMed.  Fibrous 
tissue  in  head. 

Large  cyst  vrith  thick  fi- 
brous wall.  Inner  surface 
smooth,  with  small  pro- 
jections. Xo  normal  pan- 
creatic tissue.  Duct  of 
Wirsung  impermeable. 


Large  cyst  under  and  be- 
hind the  spleen,  with  some 
pancreatic  tissue  on  poste- 
rior and  lower  part  of 
cyst-wall. 


Pancreatic  cyst  removed  by 
operation. 

Large  serous  cj^st  of  pan- 
creas. Xo  trace  of  gland 
tissue. 

Large  cystic  tumor,  prob- 
ably caused  by  partial 
ectasia  of  the  obliterated 
duct. 

Pancreatic  cyst.  Operated 
upon. 


Exploratory 
puncture.  Af- 
ter it,  circum- 
scribed perito- 
nitis. Laparot- 
omy, drain- 
age. After  5 
months,  collec- 
tion of  pus  be- 
hind stomach. 
Second  lapar- 
otomj'.  Death. 
Diabetes. 

Diabetes,  Steat- 
orrhea. 

In  m-ine,  some 
albumin  and 
much  sugar. 
Patient  died 
on  the  next 
day  after  aspi- 
ration of  the 
cyst. 

Marked  poly- 
uria. Death  in 
coma  1 1  days 
after  discov- 
ery of  sugar 
in  urine.  Dis- 
ease lasted  ^ 
year. 

Transient  gly- 
cosuria. 

Diabetes. 


Diabetes  for  4 
years.  4%  to 
5%  sugar. 

Traces  of  sugar. 
Many  muscle- 
fibers  in  stools. 


VII.  ABSCESS. 


AUTHOE. 

Age. 

Sex. 

Condition  of  the  Pancreas. 

Eemasks. 

Atkinson :          "  Med. 

45 

F. 

Pancreatitis      suppiffativa. 

Acute  beginning 

News,"  1895. 

abscess  breaking  through 
into  the  intestine. 

of          disease, 
vomiting,pain. 
Tumor  in  epi- 
gastrium.   Pus 
in    stools    one 
dav         before 
death.      Shght 
glycosuria. 
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Author. 

AOK. 

SK.X.            C'O.MJITKJ.N    OF  TIIK    I'aNCUKAS. 

ICKMAltKH. 

Frerichs :  "  Ueber  den 

27 

F. 

Head  of  pancrea.s  normal, 

Acute  disease  of 

Diabetes,"  1884. 

rest    of    the    gland    .sur- 
rounded   by   a   cyst.     On 

the  pancrea-s, 
ending  in  sui> 
puration.     0% 

j)o.sterior    wall    tlie    atro- 

phied pancreas. 

to  7%  sugar. 
Tuberculo.si.s. 

Frerichs:  "Diabetes," 

31 

F. 

Pancreas,   with   the   excep- 

C'ardialgia.    Ic  - 

1884. 

tion  of  the  head,  changed 
into  an  abscess  the  size  of 
an    apple.      The    pus-sac 
coniplotcly  closed  off,  not 
coinnuiiiicating   with   the 
surrounding  tis.sues. 

terus.  Sudden 
onset  of  dia- 
betes. As  high 
as  f)00  gm.  of 
sugar  daily ; 
on  animal  food 
40  to  .50  gm. 
Pulmonary  tu- 
berculosis. Du- 
ration of  dis- 
ease, 6  months. 

Frison:           "Recueil 

28 

M. 

Pancreas  enlarged  to  three 

Afebrile    uterus. 

m6d.  mU.,"  1876. 

times  its  natural  size,  in- 
filtrated with  pus,  a  large 
abscess  in  the  tail.    Small 
abscess  in  liver.        Gall- 
bladder dilated. 

Anorexia,  ady- 
namia. Two 
months  later, 
edema,  poly- 
phagia, poly- 
dipsia. Sugar 
in  urine. 

Harlev : "  Trans,  path. 

58 

M. 

Head  of  pancreas  contains 

Glycosuria     de- 

Soc," 1862. 

a  quantity   of   pus.      En- 
largement.    Duct  dilated. 
Gall-stones  present. 

veloped  three 
weeks  before 
death. 

In  the  reports  of  the  autopsies  of  the  General  Hospital  the  following 
case  is  found:  Acetonemia.  Pancreatitis  suppurativa  et  necrosis  tel. 
adipos  pancreat.     Tumor  hypophyseos.     Acromegalia. 

VIII.  HEMORRHAGE. 

Sarfert,  in  1895,  reported  a  case  of  pancreatic  apoplexy  in  a  man  aged  thirty-nine 
on  whom  laparotomy  was  performed  on  account  of  symptoms  of  intestinal  obstruc- 
tion. Death  soon  afterward.  In  the  urine  removed  after  death  l^c  sugar  was 
found.  At  the  autopsy,  the  pancreas,  infiltrated  with  blood,  was  transformed  into 
a  mass  resembling  spleen  tissue.  Cutler's  communication  is  dated  the  same  j-ear. 
Diabetes  developed  in  a  woman  of  fifty-two  years.  At  the  autopsy  the  pancreas  was 
found,  enlarged  to  twice  its  size,  firni,  dry,  dark.  Disseminated  fat  necrosis  in  the 
surrounding  tissue. 

Among  the  cases  reported  by  Dieckhoff ,  there  is  one  of  hemorrhage 
into  the  pancreas,  which,  ho^vever,  was  certainly  not  the  cause  of  the 
diabetes : 

A  woman  of  middle  age  suffered  for  years  from  diabetes.  During  the  last  year, 
in  repeated  examinations,  no  sugar  was  found  in  her  urine.  About  four  weeks  before 
death  she  was  attacked  with  severe  pains  in  the  abdomen,  which  lasted  until  death. 
At  the  autopsv  a  large  effusion  of  blood  was  found  surrounding  the  left  kidney,  the 
suprarenal  capsule,  and  in  part  the  pancreas:  the  blood  formed  a  compact  mass.  A 
portion  of  the  gland  was  quite  well  preserved,  no  alteration  being  recognizable.  The 
fat  tissue  witliin  and  around  the  pancreas  showed  several  isolated  patches  of  necrosis. 
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IX.  NECROSIS  AND  FAT  NECROSIS. 

Silver  observed  alterations  of  the  pancreas,  regarded  by  Hansemann 
as  necrotic,  in  a  diabetic  aged  twenty-three.  Israel  found  gangrene  of 
the  pancreas  with  diabetes  in  a  work-woman  aged  twenty-seven. 

In  the  reports  of  autopsies  at  the  General  Hospital,  the  following 
pertinent  cases  are  found: 

1.  Woman  aged  fifty-one.  Glomerulonephritis,  necrosis  circumscripta  in 
Cauda  pancreatis. 

2.  Man  aged  forty-nine:  Hypersemia  cerebri,  alcoholism,  cliron.  (inebriate). 
Necrosis  incip.  tel.  adipos.  pancreatis. 

Woman  aged  nineteen.     Necrosis  text,  adipos.  in  regione  pancreatis. 

In  the  following  table  the  cases  are  given  in  which  no  macroscopic 
alterations  were  found,  but  in  which  microscopic  changes  were  seen: 


X.  MICROSCOPIC  CHANGES. 


Bond  and  Windle : 
"Brit.  Med.  Jour.," 
1883. 

CaplickrDiss.,  1882. 

Fleiner :  "  Berl.  klin. 
Wochenschr.," 
1894. 


Harnack :  "  Arch,  f . 
klin.  Med.,"  13, 
1874. 


Lepine:  "Rev.  med.," 
1892. 


Notta : "  Union  med.," 
1881. 


Age. 

Sex. 

17 

M. 

19 

M. 

57 

F. 

33 

M. 

40 

M. 

54 

M. 

25 

M. 

Condition  op  the  Pancreas. 


Pancreas  macroscopically 
normal.  Microscopically, 
epithelium  swollen  and 
granular. 

Pancreas  normal.  Hyper- 
emic. 

Tissue  preserved  only  in  the 
head.  Nuclei     poorly 

stained.  (According  to 
Hansemann,  a  postmor- 
tem change.) 

Pancreas  macroscopically 
normal,  microscopically 
shows  fatty  degeneration. 


Pancreas  macroscopically 
normal,  microscopically 
shows  periacinous  sclero- 
sis. 

The  same  condition. 

Pancreas  somewhat  en- 
larged, mxacroscopically 
normal,  microscopically 
shows  marked  fatty  de- 
generation of  the  glandu- 
lar epithelium. 


Death   in    coma 
after  4  days. 


Diabetes  for 
over  one  year; 
600  to  800  gm. 


sugar. 

tinal 

Slight 

sxu"ia 

end. 


Intes- 
catarrh. 

glyco- 
at     the 


Death  in  coma. 

Marked  emaci- 
ation, fatty 
stools,  death 
in  extreme 
marasmus. 


Changes  in  the  pancreas  have  been  found,  as  appears  from  the  above 
data,  in  188  cases  of  diabetes;  and  of  these,  78  cases  showed  atrophy, 
10  cases  fatty  degeneration,  22  induration,  24  calculi,  24  cancer,  9  cysts, 
6  abscess,  3  hemorrhage,  3  necrosis,  2  fat  necrosis,  and  7  showed  only 
microscopic  changes. 

Can  the  conclusion  be  drawn  from  these  facts  that  disease  of  the 
pancreas  is  the  cause  of. diabetes?     Certainly  not.     Although  doubtless 
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these  figures*  (■oufd  actually  he  imiltiplicd  inuiiy  limes,  and  from  ilic 
frcMiiuMU'V  of  (lial)ct('s  the  numlx'r  of  cases  in  which  disease  of  the  pan- 
creas eoukl  certainly  l)e  found  at  the  autopsy  would  l)(!  very  much  greuter, 
yet  nothin<>;  would  be  proxcd. 

To  solve  the  (|uestioii  with  cei'tainty  in  a  statistical  way  would  be  a 
matter  of  }z;reat  dilliculty.  It  would  he  necessary  to  know  in  large  num- 
bers of  cases  how  often  diabetes  occurred  in  pancreatic  diseases  and 
how  frequently  pancreatic  diseases  occurred  in  diabetes,  and  only  from 
constant  or  nearly  constant  relations  could  conclusions  be  drawn  which 
would  be  available  under  certain  conditions  which  will  later  be  explained. 

The  figures  at  hand  for  this  ])urp<)se  are  too  few  and  loo  dissimilar  to 
admit  comparisons  and  conclusions. 

A  few  data,  as  already  mentioned,  exist  with  regard  to  the  (|ues- 
tion  of  the  frecjuency  of  pancr(>atic  diseases  in  diabetes.  Windle  found 
the  pancreas  changed  74  times  in  139  cases  of  diabetes.  Hansemann 
found  in  the  protocols  of  the  Berlin  Pathologic  Institute  54  autopsies 
of  diabetics,  among  which  changes  were  recorded  in  the  pancreas 
40  times. 

The  reports  of  autopsies  at  the  General  Hospital  in  Vienna  gi\'e 
changes  in  the  pancieas  42  times  in  151  cases  of  diabetes. 

Concerning  the  frequency  of  pancreatic  diseases  in  general  there  are 
no  availal)le  statistics,  for  the  reason  that  in  autopsies  the  pancreas  is 
not  always  sufficiently  studied,  and  where  the  diagnosis  of  the  presence 
of  some  acute  or  chronic  disease  is  evident,  as  tuberculosis,  pneumonia, 
typhoid,  etc.,  the  pancreas  is  rarely  examined  in  detail. 

With  regard  to  the  frequency  of  diabetes  in  diseases  of  the  pancreas, 
some  significant  figures  are  given. 

Dieckhoff  investigated  19  cases  of  diseases  of  the  pancreas,  in  7  of 
which  there  was  diabetes;  no  other  cases  of  diabetes  at  this  time  were 
examined  after  death. 

Hansemann  found  59  cases  of  diseases  of  the  pancreas,  among  which 
diabetes  was  present  in  40.  In  54  cases  of  diabetes  postmortem  examina- 
tions were  made. 

Among  18,509  autopsies  in  the  Vienna  General  Hospital  between  1SS5 
and  1895,  pancreatic  diseases  were  noted  96  times,  and  in  12  of  them 
there  was  diabetes.     There  were  86  autopsies  of  diabetics. 

These  data  are,  of  course,  striking,  but  still  not  convincing,  because 
it  can  be  stated  with  certainty  that  the  number  of  changes  in  the  pancreas 
in  general,  aside  from  those  in  diabetes,  is  much  greater  than  the  number 
given  in  the  report  of  the  autopsies.  Atrophy  especially,  which  is  the 
condition  so  frequently  found  in  diabetes,  and  which  certainly  is  often 
found  as  marantic  atrophy  in  old  age  and  in  cachexia,  is  regarded  as 
irrelevant  and  is  rarely  noted.  Tuberculosis  of  the  pancreas,  according 
to  Kudrewetzky,  is  a  frequent  disease,  and  yet  it  is  seldom  mentioned 
in  reports  of  autopsies. 

It  will  be  shown  in  a  special  portion  that  diabetes  occurs  in  diseases 
of  the  pancreas  by  no  means  so  frequent  1}-  as  would  be  supposed  from 
the  reports  of  autopsies  quoted.  It  will  be  seen  that  in  acute  and 
chronic  inflammations,  abscess,  cysts,  carcinoma,  etc.,  diabetes  is  a  rela- 
tively rare  symptom. 

There  is,  then,  a  contradiction  between  the  anatomic  and  clinical  facts, 

*  The  numbers  given  in  abstract,  for  instance,  those  from  Seegen's  statistics 
from  the  Vienna  General  Hospital,  are  not  included 
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which  can  be  decided  only  by  frequent  investigation  on  the  part  of  clini- 
cians and  anatomists. 

But  even  taking  it  for  granted  that  the  relations  between  pancreatic 
disease  and  diabetes,  which,  according  to  the  autopsy  reports  given  up  to 
the  present  time,  are  shown  in  relatively  few  cases,  were  expressed  con- 
stantly and  in  large  numbers,  it  would  still  not  always  be  proved  that  the 
disease  of  the  pancreas  found  was  the  cause  of  the  diabetes.  If  one  should 
express  in  figures  from  the  reports  of  autopsies  the  frequency  of  tuberculo- 
sis and  diabetes  and  the  frequency  of  the  coincidence  of  the  two  diseases, 
he  would  find  a  large  and  probably  constant  number,  and  yet  there  is  no 
doubt  that  tuberculosis  is  not  the  cause  of  the  diabetes. 

A  similar  relation  would  be  found  also  between  diabetes  and  diseases 
of  the  kidney,  and  yet  it  is  established  for  most  cases  that  there  is  no  renal 
diabetes. 

When  clinical  diabetes  and  anatomic  affection  of  the  pancreas  are 
asserted,  there  are  three  possibilities :  (1)  That  the  diabetes  is  the  result  of 
the  change  of  the  pancreas ;  (2)  that  the  diabetes  is  the  cause  of  the  change 
of  the  pancreas ;  (3)  that  the  diabetes  and  the  disease  of  the  pancreas  are 
co-ordinated  but  are  independent  of  each  other.  Only  when  the  two  last 
possibilities  can  positively  be  excluded  could  even  the  existing  few  in- 
stances be  regarded  as  of  positive  value. 

But  this  proof  is  not  to  be  furnished  without  an  exhaustive  study  of 
the  individual  cases.  On  the  contrary,  it  is  knowm  definitely  that  there  are 
cases  of  secondary  diseases  of  the  pancreas  in  diabetes.  It  is  an  undenia- 
ble fact  that  cachectic  atrophy  of  the  pancreas  is  found  in  diabetes.  The 
only  difference  of  opinion  relates  to  the  recognition  as  examples  of 
cachectic  atrophy  of  a  greater  or  less  number  of  the  cases  of  pancreatic 
atrophy  frequently  found  in  diabetes,  and  not  a  few  clinicians  and  path- 
ologists until  most  recently  have  inclined  to  the  view  that  all  the  atrophies 
are  secondary. 

The  rare  cases  of  necrosis  also  can  be  considered  as  secondary  processes. 
The  latter  doubtless  may  exist  side  by  side.  When  in  the  course  of  a  dia- 
betes which  has  existed  for  years,  a  cyst,  carcinoma,  an  acute  or  chronic 
inflammation,  a  hemorrhage,,  or  a  fat  necrosis  develops,  we  certainly  have 
not  the  right  to  bring  these  lesions  into  etiologic  relation  with  the  dia- 
betes. 

The  fact  which  has  long  been  known,  that  diseases  of  the  pancreas 
certainly  occur  as  conditions  resulting  from  diabetes,  and  also  quite  inde- 
pendently of  it,  has  caused  such  distinguished  investigators  as  Seegen  and 
Frerichs  to  take  so  reserved  a  point  of  view.  The  frequent  coincidence 
of  affections  of  the  pancreas  with  diabetes  was  known  to  them,  and  from 
it  they  came  to  the  conclusion  that  in  a  number  of  cases  the  disease  of  the 
pancreas  was  possibly  the  cause  of  the  diabetes. 

Only  through  animal  experimentation  did  the  familiar  facts  receive  new 
light,  and  since  in  the  mean  time  the  number  of  reported  cases  was 
essentially  increased,  there  was  a  greater  certainty  in  the  significance 
of  the  concurrence  of  diabetes  and  diseases  of  the  pancreas.  In  order 
to  use  the  results  of  animal  experimentation  in  the  solution  of  the  ques- 
tions under  consideration,  it  is  necessary  to  investigate  whether  the  data 
obtained  from  animals  can  be  applied  to  man.  It  is  evident  that  not 
all  species  of  animals  act  alike,  and  that  many  are  refractory.  The  most 
constant  results  are  obtained  in  dogs. 

A  positive  proof  that  in  man  an  experimental  pancreatic  diabetes 


GENERAL   I'ATIIOl.OdY    AS  I)  SV  M  I'To.M  ATolJKJY .  75 

may  arise  caiuiol,  of  course,  he  produced.  Tlicrc  arc,  however,  some 
suf!;c:estions  which  niny  l)e  re<;;urded  in  the  iif^ht  of  such  uu  cxperiinent. 

Dialietes  d('\-eh)ped  after  a  pancreatic  eyst  had  been  operated  ujjoti 
by  Zweifel.  In  a  woman  sixty-fotn-  \-ears  old  there  was  innler  the  left 
ribs  a  tumor  which  finally  j^rew  rapidly.  At  the  operation  the  tumor 
was  found  to  be  a  pancreatic  cyst.  It  was  extirpated.  A  piece  rjf  the 
pancreas  3  cm.  lonjz;  remained.  Hefore  the  operation  the  urine  wa.s  free 
from  sufj;ar.  On  the  ninth  day  after  the  operation  su,c;ar  ajipeared  at 
times  in  tiie  mine.  It  was  independent  of  the  food  taken.  After  four 
weeks  there  was  still  sugar  in  the  urine,  and  three  weeks  later  it  was  no 
longer  present.  In  a  ca.se  of  suppuration  and  necrosis  of  the  pancreas 
operated  uj)on  by  Korte  there  was  no  sugar  in  the  urine  during  the 
stay  in  the  hospital,  but  later  permanent  diabetes  developed. 

Although  these  cases  cannot  be  regarded  as  absolute  proof  that  the 
results  in  animals  can  without  reservation  be  ai)i)lied  to  man,  and  that 
the  former  are  essentiall}'  an  analogue  of  the  partial  extirpation  of  the 
pancreas  with  consequent  diabetes  in  the  dog,  nevertheless  such  a  con- 
clusion, I  think,  should  be  given  careful  consideration. 

This  assumption  would  gain  essential  support  if  the  facts  hitherto 
known  concerning  diseases  of  the  pancreas  in  diabetes  could  be  so  utilized 
that  they  would  harmonize  with  the  experiments  on  animals. 

There  are  two  recent  communications,  each  pu])lished  by  a  repre- 
sentative pathologic  anatomist,  Hansemann  and  Dieckhoff,  who  have 
tried  to  establish  this  harmony. 

Hansemann  propounds  the  following  question:  Is  there  any  objection 
to  transferring  to  man  the  results  of  the  experiments  on  dogs?  He 
divides  the  existing  material  into  three  groups. 

1.  Diabetes  without  diseases  of  the  pancreas.  There  is  no  doubt 
that  there  are  cases  in  which,  e^■en  with  the  most  careful  investigation, 
neither  macroscopic  nor  microscopic  changes  can  be  recognized.  Hanse- 
mann has  distinctly  found  them.  This  fact  obviously  does  not  deny  that 
there  is  a  diabetes  in  man,  attributable  to  alterations  of  the  pancreas, 
analogous  to  the  experimental  diabetes  in  animals. 

2.  Diseases  of  the  pancreas  without  diabetes.  Those  cases  in  which 
the  pancreas  is  only  partly  diseased  are  separated  from  those  in  which 
a  total  destruction  has  taken  place.  In  experiments  on  animals  diabetes 
after  partial  extirpation  is  very  inconstant,  and  generally  is  lacking. 
This  observation  corresponds  v.dth  the  fact  that  in  man  also  diabetes 
is  frequently  lacking  if  the  pancreas  is  only  partially  diseased. 

Hansemann  examined  19  of  his  own  cases  of  disease  of  the  pancreas 
without  diabetes,  and  found  in  most  of  them,  even  when  the  organ 
macroscopically  seemed  to  be  totally  diseased,  that  there  was  enough 
normal  gland  tissue  to  explain  the  lack  of  diabetes.  Among  them,  to  be 
sm"e,  were  some  cases  of  total  destruction  of  the  organ  by  diffuse  car- 
cinoma, and  Hansemann  explained  these  by  the  hypothesis  that  even 
cancerous  cells  may  be  able  to  carry  on  the  internal  function  of  the  pan- 
creas although  they  are  of  no  value  as  regards  the  secretory  function. 
In  like  manner,  Lubarsch  explains  the  absence  of  Addison's  disease  in 
primary  tumors  of  both  adrenals.  However  ingenious  this  hypothesis, 
it  cannot  be  regarded  as  proof.  It  takes  for  granted  that  which  is  to  be 
proved. 

The  cases  of  total  destruction  of  the  pancreas  by  hemorrhage,  sup- 
pm-ation,  or  necrosis  without  diabetes,  Hansemann  explains  by  reference 
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to  the  animal  experiment,  in  Avhich  the  time  between  the  extirpation 
and  the  appearance  of  the  glycosuria  varied,  although  the  interval  was 
usually  short.  "WTien  the  above  pathologic  processes  ran  a  rapid  course, 
it  is  clear  that  there  was  not  time  for  the  occurrence  of  diabetes. 
Since  in  man  the  glycosuria  disappears  not  infrequently  a  short  time 
before  death,  so  in  the  rapidly  fatal  course  of  pancreatic  necrosis  "the 
disappearance  of  sugar  from  the  urine  may  immediately  follow  the 
period  of  incubation."  Hansemann  admits  that  this  inference  is  not 
conclusive. 

3.  Diseases  of  the  pancreas  \\ith  diabetes.  The  folloT\'ing  varieties 
are  distinguished : 

(a)  Cases  in  which  the  disease  of  the  pancreas  is  a  result  of  the  diabetes 
(cachectic  atrophy). 

(6)  Cases  in  which  the  diabetes  is  explained  by  the  total  or  very  ■^A'ide- 
spread  destruction  of  the  pancreas. 

(c)  Cases  in  which  the  disease  of  the  pancreas  assumes  the  character  of 
an  accidental  affection  with  which  the  diabetes  stands  in  no  definite 
causal  relation. 

(d)  A  typical  A-ariety  of  disease  constantly  accompanied  by  diabetes — 
namely,  the  genuine  granular  atrophy  of  the  pancreas.  This  discovery 
of  Hansemann  in  partial  disease  of  the  pancreas  is  of  especial  interest. 

The  most  frequent  lesion  in  diabetes  is  atrophy.  Hansemann  dis- 
tinguishes two  forms:  The  cachectic,  which  is  rare,  and  the  diabetic, 
which  is  more  frequent.  According  to  Hansemann,  the  two  varieties 
are  distinguished  macroscopically  and  micioscopically. 

''In  cachectic  atrophy  the  pancreas  is  shar]3ly  defined  from  the  sur- 
rounding tissues;  the  adjacent  fat  tissue  has  disappeared  corresponding 
to  the  general  emaciation.  The  organ  is  cylindric:  that  is,  its  thickness 
and  its  height  are  about  equal.  It  is  also  of  firm  or  moderate  consistency, 
according  to  the  condition  of  digestion  (even  when  it  has  not  undergone 
seh-digestion).  On  microscopic  examination  the  lobules  appear  smaU, 
the  individual  cells  are  small,  and  the  stroma  is  scant3\  Gland  cells 
and  stroma  are  atrophied.     There  is  no  especial  pigmentation  of  the  ceUs. 

"In  diabetic  atrophy  the  pancreas  is  usually  flabby  and  somewhat 
dark  colored.  The  color  is  due  to  the  condition  of  the  connectiA^e  tissue 
and  to  the  small  veins  within  it.  The  gland  is  especially  diminished 
in  its  transverse  diameter  and  is  transformed  into  a  flat  structure.  The 
gland  lobules  are  small.  The  surrounding  connective  or  fat  tissue  ex- 
tends into  the  organ,  so  that  the  latter  often  is  removed  -^dth  difficulty. 
At  times  large  adhesions  and  new-formed  bands  unite  the  pancreas  vdth. 
the  surrounding  tissues.  lender  the  microscope  the  secreting  cells  show 
no  especial  change  aside  from  the  atrophy;  there  are  particularly  no 
opacity,  fatty  degeneration,  nor  extensive  pigmentation.  The  stroma, 
however,  has  not  become  scanty,  as  in  the  cachectic  atrophy,  but  the 
gaps  caused  by  the  diminution  in  size  of  the  gland  lobules  are  more  or 
less  obliterated.  It  is  largely  fibrous,  but  here  and  there  are  recent 
patches  of  cellular  infiltration.  Thus  an  active  process  is  added  belong- 
ing to  the  group  of  interstitial  inflammations,  and  presenting  a  decided 
similarity  to  certain  forms  of  granular  atrophy  of  the  kidney." 

Hansemann  describes  cases  showing  an  early  stage  of  this  process 
with  signs  of  an  acute  interstitial  inflammation,  and  includes  in  this 
series  the  initial  stage  of  the  cases  described  by  Lepine  as  sclerose  peri- 
acineuse. 
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Accord i I ifi;  to  Haiiscniuiin,  the  Kcmiino  Knimihir  atrophy  of  the  pan- 
creas iiievital)l>'  leads  to  diabetes,  as  the  geiiinne  atrophied  kidney  pre- 
sents from  the  l)e<z;iiniin{]j  characteristic  symptoms,  while  the  other  afTec- 
tions  cause  diabetes  only  when  they  have  continued  lonji;  en<iu^h. 

This  ol)servation  of  Ilansemann  is  especially  noteworthy;  it  re(juiros 
confirmation,  however,  in  two  ways: 

1.  |)o(>s  this  condition  actually  occur  only  in  iliabetcs?  It  may  be 
possible'  that  this  ])roc(\ss  occurs  also  without  diabetes,  since  at  autop- 
sies the  pancreas  often  is  not  carefully  examined  and  is  rarely  examined 
microscopically,  esj)ecially  in  certain  p;rou])s  of  diseases  of  other  organs. 
In  such  instances  another  explanation  nii^ht  be  <2;iven. 

2.  It  mi,ii;ht  well  be  wished  that  the  genuine,  gramilar  atrophy  of  the 
l)anci-t'as  susigested  and  described  anatomically  by  Hansemami,  and 
nuiintain(Hl  always  to  be  associated  with  diabetes,  should  find  general 
acceptance  and  be  recognized  \vith  the  same  certainty  as  granular 
atroi)hy  of  the  kidney.  This  cpiestion  cannot  be  decided  from  reports 
of  autopsies.  The  few  cases  investigated  by  us  disclosed,  as  before 
mentioned,  only  cachectic  atrophy.  The  material  necessary  to  prove  or 
disprove  Hansemann's  view  can  be  collected  only  very  slowly.  There 
is  no  doubt  that  a  solid  foundation  for  the  existence  of  a  pancreatic 
diabetes  would  be  laid  were  Hansemann's  view  correct,  but  the  assinni> 
tion  urgently  needs  proof. 

The  communications  of  Lupine  on  sclerose  p&nacinense  of  the  pancreas 
in  diabetes  alone  give  evidence  in  its  favor.  Hansemann  concludes  that 
"there  is  no  case  in  man  w'hich  opposes  the  transference  of  the  results 
of  the  experiments  on  dogs  to  men." 

DieckhofT  proceeds  from  the' certainly  surprising  fact  that  in  19  cases 
of  pancreatic  disease  most  carefully  examined  by  him  diabetes  existed 
in  7,  no  examination  was  made  for  sugar  during  life  in  one,  and  diabetes 
was  absent  only  in  11  of  the  patients.  During  the  same  period  no  other 
cases  of  diabetes  were  examined  postmortem  in  the  Pathologic  Institute. 
Dieckhoff  asks  three  questions: 

1.  Is  every  case  of  diabetes  referable  to  changes  in  the  pancreas? 
Dieckhoff  asserts  that  this  question  will  hardly  be  answered  in  the 
affirmative  in  the  light  of  the  sugar-puncture  and  the  presence  of  such 
changes  in  the  fourth  ventricle  in  diabetes  as  tumors,  cysticerci,  and 
sclerosis. 

2.  What  diseases  of  the  pancreas  cause  diabetes?  Experiments  and 
anatomic  observations  have  shown  that  diffuse  diseases  attacking  the 
whole  organ  are  more  liable  to  cause  diabetes  than  diseases  which  attack 
certain  areas.  Slight  changes  in  the  pancreas,  according  to  Dieckhoff, 
can  be  assumed  to  be  related  to  the  diabetes,  only  when  changes  in  the 
fourth  ventricle  are  excluded  by  the  postmortem  examination,  and 
especially  by  the  most  careful  microscopic  investigation. 

The  pathologic  changes  which  are  found  in  the  pancreas  are  various, 
but  they  hr.ve  this  in  common,  that  they  affect  to  a  greater  or  less  extent 
the  whole  organ  and  cause  its  destruction. 

Dieckhoff  collects  from  the  literature  and  from  his  own  experience 
53  cases  of  severe  diseases  of  the  pancreas  with  diabetes,  as  follows : 

Acute  pancreatitis 5 

Chronic  pancreatitis 15-1-   (4?) 

Carcinoma       4 

Degenerative  atrophy,  lipomatosis 21 

Cj^sts    4 


78  DISEASES  OF  THE  PANCREAS. 

[The  theory  of  Lepine  that  one  of  the  functions  of  the  normal  pancreas 
was  to  produce  a  glycolytic  ferment  influencing  the  consumption  of 
sugar  in  the  organism,  and  the  loss  of  which  was  regarded  as  the  cause 
of  diabetes,  appears  to  have  been  materially  strengthened  by  recent  in- 
vestigations. It  was  suggested  by  Laguesse,*  Schafer,t  and  Diamare  | 
that  the  islands  of  Langerhans  probably  furnished  this  internal  secretion, 
and  Ssabolew  §  endeavored  to  solve  this  question  experimentally.  He 
found  that  the  cells  of  these  islands  were  more  granular  in  fasting  dogs 
than  in  those  fed  chiefly  with  carbohydrates  and  in  whose  blood  sugar 
had  been  introduced.  He  found  also  that  twenty  da^^s  after  hgation  of 
the  excretory  duct  the  islands  persisted,  although  the  gland  became 
atrophied.  Furthermore,  in  two  cases  of  diabetes  he  was  unable  to  find 
islands  of  Langerhans  in  the  pancreas.  He  therefore  came  to  the  con- 
clusion that  the  islands  were  blood-glands  and  bore  some  relation  to  the 
utilization  of  sugar  in  the  organism. 

W.  Schulzell  tied  a  ligature  around  portions  of  the  pancreas  and 
found  the  islands  unchanged  after  eighty  days,  although  the  actual 
tissue  of  the  gland  was  extensively  replaced  by  fibrous  tissue.  He  in- 
ferred that  the  portions  of  the  gland  which  persist  after  ligation  influence 
sugar  metamorphosis,  since  diabetes  results  from  total  extirpation  of 
the  gland,  but  does  not  take  place  when  the  excretory  ducts  are  tied 
and  a  successful  transplantation  has  been  made. 

E.  L.  Opie  **  directed  his  attention  especially  to  the  conditions  of  the 
islands  of  Langerhans  in  diabetes.  He  recognized  two  varieties,  an 
interlobular  and  an  interacinar,  of  chronic  pancreatitis.  The  islands  of 
Langerhans  are  affected  in  the  former  only  when  the  sclerosis  is  extreme, 
and  in  11  cases  of  interlobular  pancreatitis  diabetes  was  present  in  but 
one,  and  was  of  a  mild  type.  The  pancreas,  however,  showed  a  very 
advanced  degree  of  inflammation  and  the  islands  were  altered.  In  two 
out  of  three  cases  of  interacinar  pancreatitis,  on  the  other  hand,  the 
islands  of  Langerhans  were  invaded  by  the  new-growth  of  fibrous  tissue, 
were  atrophied,  and  diabetes  was  present.  In  two  other  cases  of  dia- 
betes, in  one  of  which  the  pancreas  was  soft  and  of  a  gray-yellow  color, 
there  was  hyaline  degeneration  of  the  islands,  and  to  such  an  extent  in 
one  case  as  to  prevent  their  recognition. 

Opie  showed  that  when  diabetes  is  caused  by  a  lesion  of  the  pancreas 
the  islands  of  Langerhans  are  injured  or  destroyed,  and  when  the  pancreas 
is  diseased  and  there  is  no  diabetes  the  islands  are  relatively  unaffected. 
In  chronic  interacinar  pancreatitis  with  diabetes  the  sclerosis  may  be  so 
slight  as  to  be  definitely  recognized  only  with  the  microscope,  and  where 
there  is  extreme  sclerosis  or  atrophy  without  involvement  of  the  islands 
of  Langerhans  there  is  no  diabetes. 

Weichselbaum  and  Stangl  ff  examined  the  pancreas  in  18  cases  of 
diabetes,  and  found  more  or  less  striking  alterations  of  the  islands  of 
Langerhans  in  all  of  them.  They  were  diminished  in  number,  absolutely 
and  relatively,  to  a  remarkable  degree,  and  those  which  were  seen  were 

*  Compt.  Rendu  Soc.  de  Biol.,  1893.  v,  819,  Journal  de  I'Anat.  et  Phys.,  1896, 
xxxii,  208. 

t  Lancet,  1895,  ii,  321. 

X  Intern.  Monatsschr.  fiir  Anat.  u.  Phys.,  1899,  xv,  177 

§  Centralbl.  /.  dllg.  Path.  u.  path.  Anat.,  1900,  xi,  207. 

II  Arch.  f.  mikr.  Anat.  u.  Entwickelungsgesche,  1900,  lvi,  491. 

**  Jour.  Boston  Soc.  Med.  Sci.,  1900,  iv,  251 ;  Jour.  Exp.  Med.,  1901,  v,  397,  528. 

tt  Wiener  klin  Woch.,  1901,  xiv,  968. 
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more  or  less  altered.  In  (wo  cases  tliey  were  lieiiiorrluiKi'';  nmiiy  islunds 
were  atrophied  and  irrejijular  in  shape,  as  if  (tompresse<l.  Others  wen*  so 
homogeneous  as  to  sug<!;est  ohhterated  renal  glomeruli.  Although  in  all 
cases  the  pancreas  was  atrophied,  the  atrophy  difTered  from  other  varie- 
ties in  the  iJicdoniiiiant  alTection  of  the  islands  of  Langerhans. 

I'urther  conlirniation  of  Opie's  statements  has  been  made  by  Wright 
and  Joslin.*  Portions  of  tlie  ])ancreas  from  nine  cases  of  diabetes  were 
examined,  and  in  two  hyaline  change  in  the  islands  of  Langerhans  were 
found.  In  the  remaining  seven  cases  there  wen;  no  lesions  of  the  pan- 
creas except  in  one  in  which  there  was  a  fibrinous  cellular  exudation  in 
the  fibrous  septa  of  the  gland.  Herzogf  examined  the  pancrea.s  in  five 
cases  of  diabetes  with  results  well  in  accord  with  those  above  mentioned. 
As  Opie  justly  remarks:  "What  has  been  learned  concerning  the  relation 
of  the  pancreas  to  diabetes  is  the  relation  of  the  islands  of  Langerhans 
to  the  disease." — Kd.] 

8.  How  are  the  changes  in  the  pancreas  without  diabetes  to  be  ex- 
plained? In  slight  or  circumscribed  affections,  as  in  the  experiments  on 
animals,  sugar  is  not  likely  to  occur  in  the  urine.  In  extensive,  diffused 
alterations  a  remnant  of  the  gland  sufficient  for  the  function  concerned 
always  may  be  present.  Even  the  microscopic  examination  does  not 
positively  settle  this  question. 

It  is  most  difficult  to  explain  these  cases  without  diabetes  in  which 
the  anatomic  changes  are  often  much  more  severe  and  extensive  than  in 
the  cases  with  diabetes.  Dieckhoff  collects  nine  such  cases,  in  which 
the  pancreas  was  almost  entirely  destroyed  and  yet  there  was  no  diabetes. 
He  explains  this  by  the  rapid  course  of  the  disease  or  by  complications, 
as  abscess  or  peritonitis,  under  w^hich  circumstances  there  was  also  no 
diabetes  in  the  animals  experimented  upon.  But  this  assumption  does 
not  explain  all  the  cases.  When  disease  of  the  pancreas  exists  a  long 
time  without  diabetes,  it  is  possible  that  the  severe  complicating  disease 
is  also  to  be  regarded  as  a  cause;  "it  is  then  necessary  to  conclude  that 
the  relation  between  the  changes  of  the  pancreas  and  the  excretion  of 
sugar  in  man  are  not  so  simple  as  in  the  dog." 

If  the  results  of  animal  experimentation,  the  tabulated  collections 
of  clinical  and  anatomic  facts,  the  critical  remarks  concerning  the  pre- 
viously mentioned  statistics,  and  the  attempts  of  Hansemann  and  Dieck- 
hoff to  reconcile  the  clinical  and  anatomic  facts  with  the  results  of  animal 
experimentation  are  borne  in  mind,  it  must  be  agreed  that  there  is  no 
difficulty  in  explaining  the  conditions  found  in  man  in  the  light  of  the 
experiments  on  animals. 

The  cases  of  total  or  very  extensive  destruction  of  the  pancreas 
mth  diabetes  are  analogous  to  the  total  extirpation  of  the  pancreas 
and  explain  the  occurrence  of  diabetes. 

The  cases  of  atrophy  not  due  to  cachexia  and  affecting  nearly  the 
whole  gland,  of  fatty  degeneration,  induration,  calculus  formation,  with 
extensive  atrophy  or  fatty  change,  of  new  formations  or  cysts  replacing 
the  whole  organ,  belong  in  the  category  of  total  extirpation. 

Limited  diseases  of  the  pancreas,  abscess  formation,  and  carcinoma, 
like  partial  extirpation,  may  cause  a  severe  diabetes.  The  latter  occurs 
in  the  experiments  on  animals  when  the  rest  of  the  gland  gradually  dies. 
All  the  instances  of  focal  and  partial  diseases  of  the  pancreas  do  not  be- 

*  Jour,  of  Med.  Research,  1901,  vi,  360. 
t  Trans.  Chicago  Path.  Soc,  1901,  v,  15. 
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long  in  this  series.  In  such  cases  the  assumption  is  plausible  that  the 
pancreatic  disease  and  diabetes  occur  simultaneously.  This  ^^ew  is  not 
in  opposition  to  the  expermients  on  ammals. 

There  are  two  objections  to  the  transference  to  man  of  the  results  of 
the  experiments  on  ardmals: 

1.  There  are  cases  of  diabetes  ^^ithout  any  demonstrable  changes  in 
the  pancreas.  Xeither  the  most  careful  macroscopic  nor  the  most  search- 
ing microscopic  examination  shows  any  noteworthy  changes.  A  hst  of 
such  cases  is  included  in  the  following  table : 

XI.  X0R:VL\L  PAXCREAS  IX  DIABETES. 


AUXHOE. 

Age. 

Sex. 

Conditio"  or  the  Paxcreas. 

Remarks. 

DeBary:Wegeli,  1895 

9 

F. 

Pancreas    smooth,    flabby, 

pale,  microscopically  nor- 
mal. 

Cantani  and  Feiraro: 

53 

F. 

Pancreas    normal.      Micro- 

''11         Morgagni," 

scopically  no   staining   of 

1883. 

nuclei      (a      postmortem 
phenomenon) . 

30 

M. 

The  same  condition. 

Heubner :         Wegeli, 

? 

? 

Pancreas     not      atrophied. 

1895. 

Twelve  cm.  long. 

HirscMeld :  "  Zeitschr. 

61 

F. 

Pancreas    narrow,    76    gm. 

f.  Win.  Med.,"  1896. 

Xo  anomaly,  either  macro- 
scopic or  microscopic. 

55 

M. 

Pancreas  normal,  93  gm. 

56 

F. 

Pancreas  normal,  93  gm. 

Lepine : '"'  Lvon  med.," 

40 

M. 

Xormal  microscopic  appear- 

1891. 

ances  in  liver  and  pancreas. 

Obici:   '■Boll.  Scienze 

? 

? 

Xo  changes  in  pancreas. 

Severe    diabetes 

med.,"  1893. 

of  rapid 
course. 

Sandmever:      ''Deut. 

9 

F. 

Pancreas  normal. 

Death  in  coma. 

Arch  f.  klin.  Med./' 

1892. 

ThiroloLx :     "  Diabete 

28 

M. 

Macroscopically  and  micro- 

Sudden     onset. 

pancreat.,"    1892. 

♦ 

scopically  normal. 

Ver>^  marked 
pohniria. 

69 

F. 

Pancreas  and  solar  plexus 
normal. 

Emphysema. 
Dilatation      of 
heart. 

58 

M. 

Pancreas  normal. 

Death  with 
symptoms  of 
uremia. 

60 

F. 

Pancreas  normal. 

Death  from 
pneumonia  of 
right  side. 

Williamson:       "Brit. 

21 

F. 

Pancreas  small,  weight  light. 

Rapid  course  of 

Med.  Jour.,"  1894. 

MicroscopicaUyno  changes 

disease. 

The  pancreas  in  diabetes  is  elsewhere  very  frequently  mentioned  as 
normal:  Hansemann  mentions  8  such  cases.  Among  the  reports  of 
autopsies  at  the  General  Hospital,  the  pancreas  is  characterized  as  normal 
in  ten  instances,  but  it  is  not  stated  that  a  microscopic  examination 
was  made. 

Closelv  alhed  are  the  conditions  like  cachectic  atrophy,  in  which  the 
alterations  of  the  pancreas  are  distinctly  to  be  regarded  as  restilts  of  the 
diabetes,  or  the  cases  in  which  the  pancreatic  disease' followed  the  dia- 
betes, or  those  in  which  the  alterations  probably  were  not  present  in 
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life,  but  are  to  be  regarded  as  evidence  of  an  autodiKestioii.  Table  X 
doubtless  contains  such  cases.  Also  to  be  included  are  those  cases  in 
which,  as  mentioned  before,  partial  disease  of  the  jmncreas  and  the  dia- 
betes are  concurrent  as  accidental  conditions  without  causal  relations. 

There  is  no  dilliculty  in  explaininp;  this  list,  if  it  is  assumed  that 
diabetes  is  no  isolated  disi'ase,  but  may  result  from  various  causes. 

This  is  not  the  place  to  further  investigate  this  sul)ject,  Ijut  there  is 
no  doubt  from  the  present  state  of  our  knowledge,  that  transient  and  per- 
manent glycosuria  may  occur  from  causes  other  than  those  which  are 
referred  to  the  pancreas.  It  is  not  denied  that  the  time  may  come  when 
it  shall  be  discovered  that  the  pancreas  alone  plays  the  leading  part  in 
the  pathogenesis  of  dialietes. 

At  present  it  is  not  justifiable  to  decide  that  the  pancreas  is  the  sole 
cause  of  diabetes.  By  assuming  that  there  are  various  causes  of  dial)etes, 
all  the  cases  may  be  explained;  for  example,  those  in  which  the  pancreas 
is  perfectly  normal  both  macroscopically  and  microscopically,  those  in 
which  there  are  secondary  changes  in  the  gland  which  with  certainty  are 
not  to  be  regarded  as  the  cause  of  the  diabetes,  those  in  which  there 
are  slight  changes,  to  be  considered  as  postmortem  processes  of  diges- 
tion, and  also  the  in.stances  of  locaHzed  affections  in  which  the  greater 
portion  of  the  gland  is  normal.  The  cause  of  the  diabetes  which  may 
accompany  all  of  these  conditions,  according  to  our  present  knowledge, 
is  to  be  sought  elsewhere  than  in  the  pancreas. 

2.  The  real  difficulty  lies  in  the  fact  that  extensive  diseases  of  the 
pancreas,  which  have  led  to  a  destruction  of  the  whole  organ,  are  not 
infrequently  without  diabetes.  In  the  following  table  a  list  of  such  cases 
is  given : 


XII.  TOTAL  DESTRUCTION  OF 

THE  PANCREAS  WITHOUT  DIABETES. 

Author. 

Age. 

Sex. 

Condition  op  the  Pancreas. 

Remarks. 

Dieckhoff:    "Beitr.  z. 

? 

M. 

Tail    of    pancreas    seques- 

)ath.      Anat.       d. 

trated,  the  rest  partly  de- 

Pankr.,"  1896. 

stroj'ed    by    suppuration 
and     partly     beset     with 
areas  of  fat  necrosis.  Puru- 
lent peritonitis. 

60 

M. 

Pancreas  contains  numerous 
greenish-j-ellow  masses  of 
pus;  in  some  places  firm, 
indurated  substance.    Gel- 
atinous   cancer    of     duo- 
denum.   Hepatic  abscess. 
Circumscribed  abscess  be- 
tween stomach  and  omen- 
tum. 

Hansemann:      "Zeit-      52 

F. 

Pancreas  cancerous  through- 

schr. f.  klin.  Med.,"  , 

out.       Numerous    metas- 

1895. 

tases. 

41 

M. 

Diffuse  carcinoma  of  pan- 
creas. 

56 

M. 

Large    primary    carcinoma 
involving       the       whole 
gland. 

33 

M. 

Whole       pancreas      trans- 
formed into  a  tumor  of  size 
of  man's  head.    Cancer  of 
pylorus. 
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XII.  Total  Destruction  of  the  Pancreas  without  Diabetes. —  (Continued.) 


Author. 


Age. 


Sex. 


Condition  of  the  Pancreas. 


Eemarks. 


Litten:  "Charite- 

Annalen,"  1877. 


Ziehl :  "  Deutsche 

med.  Wochenschr.," 
1883. 


45 


28 


43 


59 


34 


M. 


M. 


Pancreas  and  solar  plexus 
entirely  concealed  in  a 
glandular  mass  infiltrated 
with  carcinoma.  Medul- 
lary carcinoma  of  stom- 
ach, omentum,  left  kidney, 
and  left  ureter.  Both  ad- 
renals and  abdominal 
glands  infiltrated.  Can- 
cerous metastasis  in  duo- 
denum. 

Pancreas  changed  into  a  cal- 
lus, without  trace  of  gland 
structure,  embedded  in 
degenerated  lymph-glands. 
Primary  carcinoma  ventr. 
Carcinoma  of  diaphragm, 
liver,  and  lymph-glands. 
Peritonitis  carcin. 

Pressure  atrophy  of  pan- 
creas, replaced  by  edemat- 
ous connective  tissue. 
Single  small  remnants  of 
glands,  with  nuclei  which 
do  not  stain.  General 
dropsy.  Medullary  swell- 
ing of  epigastric  and 
mesenteric  lymph-glands, 
fused  with  neighboring 
organs  (pancreas). 

Primary  carcinoma  of  pan- 
creas with  entire  destruc- 
tion of  the  organ.  Can- 
cerous embolism  of  portal 
vein.  Diffuse  infiltration 
of  liver.  Gastric  ulcer. 
Swelling  of  abdominal 
lymph-glands. 

Primary  carcinoma  of  pan- 
creas, growing  around  the 
aorta  and  both  adrenals. 


Duration  of  dis- 
ease one  year. 
Gradual,  then 
very  marked 
decline.  Pain 
in  left  lum- 
bar region. 
Urine :  albu- 
min, blood,  no 
sugar.  Stools 
normal. 

Pains  in  right 
hypochondri- 
um.  Ascites. 
Urine  normal. 
Appetite  good. 
About  three 
months  in  dur- 
ation. 

Always  healthy. 
Duration  of 
disease  2^ 

months.  High 
degree  of 

dropsy,  hydro- 
thorax  and 
ascites.  Other- 
wise no  symp- 
toms. Urine 
normal. 

Ascites  for  3 
months.  Pains 
in  right  hypo- 
chondrium 
during  the  last 
weeks.  No 

disturbances  of 
digestion. 
Urine   normal. 

Once  intermit- 
tent fever. 
Acute  begin- 
ning with 
chill,  fever, 
and  pains  in 
epigastrium. 


After 

month, 

peated 

temesis. 

elation. 


one 

re- 

hema- 

Ema- 

After 


4  weeks,  as- 
cites, icterus, 
attacks  of 

pain     in     epi- 
gastrium 
daily ;  col- 

lapse. Dura- 
tion of  disease, 
9^  weeks. 
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Hanscmaiui  clc'scril)t's  also  .some  cases  in  wliich,  however,  the  micro- 
scopic exaniiiiatioii  showed  that  glaiul  substance  was  present. 

The  cases  in  which  the  pancreas  is  apparently  entirely  destroyed, 
while  on  microscopic  examination  normal  plane!  substance  can  be  shown, 
have  their  analogue  in  the  experiments  on  animals.  The  whole  gland 
apparently  has  been  extirpated,  permanent  diabetes  difl  not  follow, 
and  after  death,  a  portion  of  the  normal  gland  has  been  found.  Those 
cases,  on  the  other  hand,  in  which,  in  spite  of  entire  destruction  of  the 
pancreas,  diabetes  has  not  developed,  do  not  correspond  to  the  results 
of  experiments  on  animals.  Hansemann,  in  speaking  of  a  case  in  which 
the  whole  pancreas  was  transformed  into  a  tumor  (carcinoma)"  of  the 
size  of  a  man's  head,  but  which,  on  account  of  defective  data,  he  did  not 
consider  sufficiently  conclusive,  says:  "If  a  new  similar  observ-ation  were 
made  AWth  especial  inquiry  on  this  point,  then  I  admit  we  should  have 
to  confess  that  there  are  exceptions,  and  with  this  admission,  however 
rare  the  exceptions  might  be,  the  whole  theor\-  would  lose  much  of  its 
force." 

In  spite  of  the  attractive  hypotheses  which  have  been  advanced,  we 
have  at  present  no  satisfactory'  explanation  of  the  lack  of  diabetes  in 
many  cases  of  total  destruction  of  the  pancreas.  For  instance,  in  the 
chronic  cases  of  totally  destroyed  gland  in  which  no  carcinoma  was 
found,  even  Hansemann's  hypothesis  is  not  sufficient  for  explanation, 
and  a  gap  exists  which  still  is  to  be  filled. 

Xot-u-ithstanding  the  important  experiments  on  animals,  there  still 
remains  much  that  is  unexplained  in  the  question  of  pancreatic  diabetes 
in  man,  and  further  investigation  is  required  to  solve  satisfactorily  the 
whole  question. 

The  following  conclusions  only  are  to  be  drawn  at  present : 

1.  The  imdoubted  presence  of  diabetes  when  the  pancreas  is  micro- 
scopically and  macroscopically  perfectly  normal  indicates,  in  connection 
with  other  experimental  and  chnical  facts  (sugar-puncture,  disease  of 
the  fourth  ventricle,  etc.),  that  there  are  various  causes  of  diabetes. 

2.  Diseases  of  the  pancreas  may  be  regarded  as  one  of  these  causes, 
as  is  shown  by  a  nimiber  of  chnical  and  anatomic  facts,  which  fully 
correspond  with  the  results  of  experiments  on  animals. 

3.  The  absence  of  diabetes  in  man  in  the  not  infrequent  cases  of 
total  destruction  of  the  pancreas  cannot  at  present  be  definitely  ex- 
plained. It  is,  however,  possible  that  on  further  investigation  a  satis- 
factor}'  explanation  in  harmony  -u-ith  the  results  of  experiments  on 
animals  may  be  found.  Facts,  however,  may  be  brought  to  fight  which 
in  various  directions  "u-ill  indicate  that  there  is  a  difference  in  man  and 
animals  in  the  method  of  origin  of  pancreatic  diabetes. 


2.  FATTY  STOOLS    STEATORRHEA '  AS  A  SYMPTOM  OF 
DISEASES  OF  THE  PANCREAS. 

In  the  physiologic  considerations  the  influence  of  the  pancreatic 
juice  on  the  digestion  of  fat  has  been  stated,  especially  its  emulsifying 
property  and  its  influence  on  the  cleavage  of  fat,  and  the  question  now 
is  whether  in  the  diminution  or  total  destruction  of  this  pancreatic  func- 
tion, through  disease  or  entire  destruction  of  the  gland,  symptoms  of 
disturbed  fat  digestion  would  be  demonstrable  in  the  stools. 
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As  the  emulsification  and  cleavage  of  the  fat  are  functions  not  belong- 
ing exclusively  to  the  pancreas,  but  are  carried  on  also  by  the  bile  and 
through  the  agency  of  intestinal  bacteria,  it  can  readily  be  under- 
stood that  these  symptoms  mil  not  occur  regularly. 

In  order  to  decide  this  question,  it  is  desirable  to  examine  the  results 
of  experiments  on  animals,  and  also  to  learn  the  clinical  facts. 

(a)   EXPERIMENTAL  RESULTS. 

From  experiments  which  caused  the  degeneration  of  the  pancreas 
by  means  of  the  injection  of  fat,  ether,  and  other  substances  into  the 
main  excretory  duct,  Claude  Bernard  came  to  the  conclusion  that  the 
pancreatic  juice  had  the  following  functions:  (1)  The  cleavage  of  neutral 
fats ;  (2)  the  emulsification  of  these  fats ;  (3)  the  promotion  of  the  absorp- 
tion of  the  fats  through  the  presence  of  the  pancreatic  juice  in  the  intes- 
tine. 

Soon  after  Bernard's  communication  appeared,  the  experiments  were 
repeated  in  France  and  Germany  with  various  methods,  and  other  results 
were  obtained. 

Frerichs  tried  to  destroy  the  pancreas  by  numerous  ligatures  and  fed 
the  animals  with  fat;  at  the  postmortem  examination  the  lacteals  were 
found  more  or  less  filled  with  white  chyle.  Herb^t  had  the  same  result. 
Weinmann  caused  pancreatic  fistula  in  dogs,  fed  the  animals  on  food 
rich  in  fat,  and  found  no  fat  in  the  feces.  It  must  certainly  be  stated 
that  these  experiments  show  absolute^  nothing,  because,  according  to 
Weinmann's  statement,  a  portion  of  the  pancreatic  juice  might  have 
reached  the  intestine  through  a  second  pancreatic  duct. 

Bernard's  teachings  were  opposed  by  Bidder  and  Schmidt  in  Germany, 
and  by  Berard  and  Colin  in  France.  The  latter  investigators  extirpated 
the  pancreas  in  five  dogs  and  left  only  that  portion  Ijdng  next  the  portal 
fissure.  The  animals  lived  for  eight  months  and  showed  absolutely  no 
changes  of  the  digestive  functions  and  the  feces  contained  no  undigested 
fat. 

Schiff  injected  paraffin  into  the  main  excretory  duct  in  dogs;  he 
claims  that  the  digestion  of  fats  went  on  normally. 

Hartsen  extirpated  the  pancreas  in  pigeons;  the  digestion  of  the  fats 
is  said  to  have  been  disturbed  by  this  proceeding.  The  feces  of  the 
birds  operated  upon  contained  three  times  as  much  ether  extract  as  the 
feces  of  healthy  birds  on  the  same  food.  Langendorff  tied  the  pancreatic 
duct  in  pigeons,  but  was  unable  to  confirm  Hartsen's  results. 

Pawlow,  by  tying  the  Wirsungian  duct  of  rabbits,  caused  atrophy 
of  the  gland.  The  absorption  of  fats  was  not  disturbed,  at  least  the 
feces  appeared  normal.  The  same  result  was  obtained  by  Cash,  Ai'nozan, 
and  Vaillard.  On  the  other  hand,  Senn,  after  extirpation  of  the  pancreas 
in  dogs  and  cats  which  lived  several  days  after  the  operation,  found  in 
the  feces  much  undigested  fat.  Martinotti  (1888)  extirpated  the  pan- 
creas in  dogs,  but  not  thoroughly,  and  probably  not  with  the  view  of 
studying  the  influence  of  the  pancreatic  juice  on  the  digestion  of  fat; 
he  made  no  estimate  of  the  amount  of  fat  in  the  feces;  but  decided, 
because  the  animals  did  not  diminish  in  weight,  that  the  absorption  of 
the  fat  had  not  suffered.  , 

The  most  thorough  experiments  were  carried  on  by  Abelmann,  who, 
under  the  guidance  of  Minkowski,  made  metabolism  experiments  in  the 
most  careful  manner  on  dogs  from  which  the  pancreas  had  been  partially 


GENERAL  I'ATUOLOGY  AXD  SYMPTOMATOLOGY.  85 

or  wholly  extirpated.  lie  tried  to  ascertain  the  quantity  of  fat  in  the 
stools  after  the  administration  of  certain  definite  amounts  of  fat,  and 
also  to  estimate  in  the  feces  the  amount  of  unchanp;cd  neutral  fat,  fatty 
acids,  and  soaps.  From  his  experiments  it  aj^pcared  that  when  the 
pancreas  was  entirely  lackinp;,  non-emulsified  fat  was  not  at  all  ah.sorhed, 
and  emulsified  fat  only  in  small  amount  (18. o^^).  The  absorjjtion  of 
fat  in  the  form  of  milk  resulted  much  more  favorably:  on  the  adminis- 
tration of  large  amounts,  309c>  and  with  smaller  amounts,  53%,  In 
case  of  partial  extirpation,  small  amounts  of  emulsified  fat  were  about 
half  used  up;  after  the  administration  of  larger  amounts  of  70  to  150 
gm.  the  consumption  was  not  so  good  (lowest  value  31.5%).  Milk 
was  very  well  used  up  to  80%,.  Administration  of  pig's  pancreas  as 
food  facilitated  the  absorption  of  fat  after  the  extirpation  of  the  pancreas. 
Abelmann  concludes  that  all  fat  with  the  exception  of  milk  needs  un- 
questionably the  influence  of  the  pancreas  for  its  absorption. 

Sandmeyer,  in  his  experiments,  found  variable  results:  Non-emulsified 
fats  were  not  utilized  or  slightly  absorbed  or  from  30  to  78%  was  taken 
up;  42%  of  emulsified  fat  was  absorbed.  Like  Abelmann,  he  was  able 
to  obtain  a  better  utilization  of  the  fat  by  the  addition  of  pancreas  to  the 
food. 

The  brothers  Cavazzani,  .after  extirpation  of  the  pancreas,  found 
that  the  fat  was  not  used  up.  A  dog  the  pancreas  of  which  was  extir- 
pated a  few  weeks  before,  rejected  fat  but  ate  soap  with  great  eagerness. 
After  a  while  there  was  a  better  absorption  of  the  fat,  since  the  bile 
assumed  a  portion  of  the  function  and  acted  energetically  on  the  fats. 

Baldi,  as  previous^  mentioned,  fed  dogs  from  which  the  pancreas 
had  been  extirpated  with  meat  from  which  the  fat  had  not  been  removed, 
and  was  able  to  observe  in  the  stools  large  amounts  of  oily  fat,  which 
was  not  solid  at  temperature  of  the  room,  in  spite  of  the  fact  that  the 
fat  of  the  meat  was  solid.  So  high  a  degree  of  steatorrhea  was  never 
observed  after  tying  the  bile-duct. 

Rosenberg,  by  cutting  the  pancreatic  duct  and  tying  the  arteries 
and  veins,  produced  atrophy  of  the  gland ;  the  feces  evacuated  in  large 
amounts  were  clayey  and  showed  a  large  amount  of  fat. 

In  one  of  our  experiments  on  animals  Katz  found  a  surprising  diminu- 
tion in  the  cleavage  of  fat  after  partial  extirpation  of  the  pancreas  and 
tying  of  the  main  excretory  duct.  The  analysis  of  the  feces,  the  absolute 
amount  of  which  Avas  not  abnormally  large,  gave  the  folloAA^ing  result : 

Neutral  fats 51.63% 

Fattv  acids 46.04% 

Soaps 2.33% 

(b)  CLINICAL  EXPERIENCES. 

There  are  three  groups  of  clinical  experiences  with  fatty  stools:  (1) 
Fatty  stools  in  diseases  of  the  pancreas;  (2)  diseases  of  the  pancreas 
without  fatty  stools;  (3)  fatty  stools  without  diseases  of  the  pancreas. 

1.  The  statistics  of  the  concurrence  of  fatty  stools  and  diseases 
of  the  pancreas  are  cjuite  numerous. 

Kuntzmann  (1820)  was  probably  the  first  who  associated  fatty  stools 
with  diseases  of  the  pancreas.  He  described  the  abundant  evacuation 
of  fat  in  the  stools  of  a  man  who  died  from  induration  of  the  pancreas 
with  obliteration  of  the  Wirsungian  duct,  chronic  jaundice,  and  dropsy. 
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R.  Bright,  in  1833,  reported  7  cases  of  pancreatic  disease,  in  3  of 
which  fatty  stools  were  found.  As  Lloyd  states,  "icterus  was  the  only 
symptom  common  to  all  of  Bright's  observations." 

Since  then  the  interest  of  authors  has  been  directed  to  the  concurrence 
of  fatty  stools  and  diseases  of  the  pancreas.  At  first  Lloyd  and  Elliot- 
son  published  similar  communications.  Gould,  in  1847,  reported  a  case 
of  calculus  and  cyst  of  the  pancreas  with  a  large  amount  of  fat  in  the 
stools. 

Reeves  in  16  cases  of  fatty  stools  found  diseases  of  the  pancreas  11 
times:  fatty  degeneration,  cancer,  induration  of  the  head  with  closure 
of  the  Wirsungian  duct,  cysts  in  the  head  of  the  pancreas  with  oblitera- 
tion of  the  pancreatic  duct  and  ductus  choledochus,  concretions  in  the 
ductus  pancreaticus,  and  6  times  there  was  simultaneous  disease  of  the 
liver;  in  only  5  cases  was  the  pancreas  intact.  Griscom  reported  24 
cases  (14  fatal)  in  which  fatty  stools  occurred;  8  times  an  affection  of 
the  pancreas  was  shown  at  the  autopsy;  there  was  no  postmortem  ex- 
amination of  four  of  the  patients.     Moyse  gives  a  similar  report. 

The  communication  of  Fles,  1864,  is  of  especial  interest.  A  diabetic 
who  had  eaten  much  bacon  and  fat  meat  evacuated  with  the  stools  such 
a  quantity  of  fat  that  it  could  be  skimmed  from  the  surface  of  the  feces 
by  the  ounce.  The  fat  disappeared  from  the  stools  when  an  emulsion 
prepared  from  the  pancreas  of  a  calf  was  given  to  the  patient.  As  soon 
as  the  emulsion  was  omitted,  the  fatty  stools  again  occurred.  This 
experiment  was  repeated  several  times  \\'ith  hke  results.  At  the  autopsy 
there  was  so  complete  a  disappearance  of  the  pancreas  that  only  connec- 
tive tissue  with  scarcely  any  recognizable  traces  of  gland  substance 
remained.  At  the  same  time,  however,  there  was  also  atrophy  of  the 
liver. 

Ancelet  collected  from  the  literature  16  cases  of  steatorrhea  in  dis- 
eases of  the  pancreas,  in  5  of  which  the  pancreatic  duct,  as  well  as  the 
ductus  choledochus,  was  closed.  In  three  cases  the  former  alone  was 
closed  and  in  one  there  was  also  a  pancreatitis. 

Silver's  case  was  one  of  diabetes  with  fatty  stools  in  a  man  thirty-two 
years  old.  The  entire  pancreas  had  undergone  fatty  degeneration;  it 
was  partly  calcified  and  no  gland  substance  was  present. 

Friedreich  reported  2  cases  of  steatorrhea.  In  both,  jaundice  was 
present. 

Bowditch  (1852)  reported  diarrhea  with  a  large  amount  of  fat  in  the 
feces  in  a  case  of  carcinoma  of  the  pancreas.  Carcinoma  of  the  liver  and 
jaundice  also  were  present. 

Molander  and  Blix  described  a  case  of  steatorrhea  in  carcinoma  of 
the  pancreas.  Icterus  was  present.  There  was  a  similar  condition  in 
Ziehl's  case;  a  large  amount  of  fat  in  the  stools,  about  50%  of  the  dry 
feces;  there  were  also  closure  of  the  ductus  choledochus  and  jaundice. 
Demme  found  an  abnormal  amount  of  fat  (64%  to  73.3%)  in  the  asbestos- 
like feces  of  a  case  of  congenital  syphilis  and  atrophy  of  the  pancreas. 
There  were  also  jaundice  of  the  skin,  perihepatitis,  and  gummata  of  the 
liver. 

There  were  fatty  stools  in  the  cases  of  pancreatic  cyst  reported  by 
Goodmann,  Bull,  and  Gould;  also  in  the  cases  of  cancer  which  were 
published  by  Clark,  Besson,  Marston,  Martsen,  Rocques,  Luithlen, 
Labadie-Lagrave,  Pott,  Maragliano,  and  Mirallie.  Jaundice  was  noted 
by  Gould,  Clark,  Pott,  Maragliano,  and  Mirallie. 
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TTarley  reported  a  case  of  pancreatic  abscess  witli  fatty  stools  and 
jaundico. 

In  a  case  of  filji-o-adenonia  of  the  pancreas  successfully  operated  upon 
antl  recently  rei)orted  l)y  Hiondi,  fatty  stools  were  found,  also  traces  of 
sugar  and  jaundice. 

Steatorrhea  has  been  observed  also  in  calculi  of  the  pancreas;  in 
addition  to  the  cases  already  mentioned  by  Clark,  (lould,  Reeves,  are 
those  of  Ca]i]xirelli,  Copart,  Cowley,  and  Lancereaux.  In  the  case  de- 
scribed by  Liciitheini,  numerous  fat  crystals  were  found. 

A  connnunication  of  Le  Nobel  is  of  interest.  A  diabetic  sixty-one 
years  old  observed  that  his  stools  contained  much  fat.  Althoufjh  there 
was  no  jaundice,  the  stools  were  colorless  and  contained  an  abundance 
of  fat.  There  was  an  entire  absence  of  all  biliary'  constituents,  as  well 
as  of  hydrogen  sulphid,  indol,  skatol,  leucin,  and  tyrosin.  The  feces 
had  a  sour  odor  like  rancid  butter,  but  no  fecal  smell.  Microscopically 
no  micro-organisms  were  present,  but  there  was  an  abundance  of  fatty 
acid  crystals  without  soaps.  Bile  pigments  and  bile  acids  were  absent. 
No  autopsy  was  held. 

Le  Nol^el  thought  that  the  lack  of  fat-acid  salts,  the  absence  of  all 
products  of  putrefaction  in  the  stools,  and  the  occurrence  of  maltose  in 
the  \n-ine  were  positive  evidence  of  an  afTection  of  the  pancreas. 

Clay-colored  stools  abounding  in  nitrogen  and  fat  were  found  by 
Hirschfeld  in  6  cases  of  diabetes.  According  to  him,  this  sign,  in  con- 
nection T\-ith  the  colic  frequently  observed  in  this  patient,  might 
be  used  to  place  cases  of  this  kind  in  a  special  category-  and  to  indicate 
that  a  disease  of  the  pancreas  was  of  pathogenic  importance. 

The  following  obserA'ation  is  from  my  own  experience,  and  further 
details  will  be  given  in  the  section  on  cancer: 

In  a  woman  thirty-nine  years  old  there  had  been  diarrhea  since  the 
summer  of  1892.  The  patient  became  emaciated,  yet  the  appetite  re- 
mained good.  Fecal  evacuations  appeared  regularly  at  night,  were 
unusually  copious,  of  the  consistency  of  thick  porridge  and  of  cadaverous 
odor,  chocolate-colored,  and  always  abundantly  covered  with  fat  rings. 
On  the  11th  of  January,  1893,  I  saw  the  patient  for  the  first  time,  and 
found  steatorrhea.  The  investigation  of  the  stools  gave  the  following 
result:  Large  in  amount  and  of  the  consistency  of  thick  porridge;  in 
the  sedmient  were  scattered  white  particles.  Microscopic  examination: 
(1)  Very  nimierous  fragments  of  striated  muscle,  in  the  main  with  well- 
preserved  structure;  (2)  numerous  fat-acid  needles  and  fat-drops; 
(3)  bacteria  and  detritus. 

After  drying  the  stools  for  several  days  on  the  water-bath  in  order  to 
determine  the  amount  of  fat,  there  were  obtained  4.6325  gm.  of  solid 
substance,  in  which  2.1265  was  fat,  representing  45.99c  of  the  dried 
residue.  The  ether  extract  consisted  almost  entirely  of  neutral  fat. 
On  the  18th  of  January  I  found  in  the  epigastrium  a  distinct  hard,  round 
tumor,  which  was  diagnosticated  as  carcinoma  of  the  head  of  the  pan- 
creas. In  March,  jaundice  developed.  At  the  beginning  of  April  an 
exploratory  laparotomy  was  undertaken  and  the  diagnosis  was  confirmed. 

2.  The  literature  of  diseases  of  the  pancreas  without  fatty  stools 
is  abundant.  In  the  special  portion  of  this  section  but  few  statements 
are  made  regarding  the  presence  of  fatty  stools  in  diseases  of  the  pan- 
creas. In  many  cases  nothing  is  said  about  the  condition  of  the  stools, 
and  only  in  the  rarest  instances  are  exact  chemical  investigations  vmder- 


88  DISEASES  OF  THE  PANCREAS. 

taken,  so  that  the  lack  of  a  positive  statement  can  in  no  case  be  regarded 
as  evidence  to  the  contrary.  From  the  earher  collections  of  cases,  it 
may  be  mentioned  that  Ancelet  in  330  instances  of  disease  of  the  pancreas 
found  fatty  stools  28  times. 

Statements  also  appear  concerning  the  lack  of  fatty  stools  when 
the  pancreas  is  totally  destroyed;  thus,  Litten  reports  four  cases  of 
total  degeneration  of  the  pancreas  with  normal  stools  and  without  dia- 
betes. 

Hartsen,  in  two  diabetics,  in  whom  the  autopsy  showed  atrophy  of 
the  pancreas  amounting  almost  to  total  disappearance  of  the  gland, 
in  spite  of  the  daily  admnnistration  of  8  to  10  teaspoonfuls  of  cod-liver 
oil,  was  unable  to  show  the  presence  of  any  unusual  amount  of  fat  in  the 
stools. 

The  most  important  work  in  this  connection  is  that  of  Friedrich 
Miiller.  In  two  cases  investigated  by  him,  one  of  total  obliteration  and 
the  other  of  cystic  degeneration  of  the  pancreas,  he  was  unable  to  find 
any  increase  over  the  normal  amount  of  fat  in  the  feces,  although  sufficient 
fat  was  given  in  the  food.  The  feces,  examined  with  the  naked  eye, 
microscopically,  and  chemically,  were  similar  to  the  dejections  of  a 
normal  individual. 

Miiller  attributes  the  occurrence  of  fatty  stools  in  diseases  of  the 
pancreas  to  disturbances  in  the  secretion  of  bile,  which  in  a  very  large 
number  of  observations  take  place  at  the  same  time;  this  conclusion  is 
clue  to  the  fact  that  the  withdrawal  of  bile  always  leads  to  the  poor 
absorption  of  fat.  From  his  investigations  carried  on  with  jaundiced 
patients,  Miiller  comes  to  the  following  conclusions: 

(a)  If  the  bile  is  excluded  from  the  intestine,  the  absorption  of  fat 
suffers  very  considerably.  In  his  experiments,  when  there  was  a  total 
lack  of  bile,  55.2%  to  78.5%  of  the  fat  in  the  food  was  evacuated  with 
the  feces,  while  in  the  normal  individual  only  6.9%  to  10.5%  is  found. 

(b)  If  the  pancreatic  juice  is  excluded  from  the  intestine,  there  is  no 
increase  of  fat  in  the  stools,  and  it  is  doubtful  whether  steatorrhea  is  a 
symptom  of  purely  pancreatic  diseases. 

(c)  The  absence  of  pancreatic  juice  causes  no  quantitative  change 
in  the  condition  of  the  fat  of  the  feces.  The  cleavage  of  the  neutral  fats 
is  a  function  of  the  pancreatic  juice.  In  three  cases  in  which  there  was 
an  obstruction  of  the  Wirsungian  duct  and  a  degeneration  of  the  gland, 
a  much  smaller  cleavage  of  the  fat  than  normal  was  demonstrable  (39.8% 
as  compared  with  84.3%).  Miiller  concludes  that  when  there  is  a  lack 
of  pancreatic  juice,  the  cleavage  of  the  fats  goes  on  less  energetically 
than  normally. 

3.  Fatty  stools  without  alteration  of  the  pancreas. 

(a)  An  abnormally  large  quantity  of  fat  may  occur  in  the  stools  of 
a  healthy  man  when  so  large  an  amount  of  fat  is  taken  with  the  food 
that  all  cannot  be  absorbed  by  the  intestine. 

(b)  Steatorrhea  occurs  when  bile  is  absent  from  the  intestine,  as  is 
shown  especially  by  the  investigations  of  Nothnagel,  Gerhardt,  and 
Miiller. 

(c)  The  fat  is  increased  in  the  stools,  although  the  amount  of  fat  in 
the  food  remains  the  same,  when  there  is  disease  of  the  mucous  mem- 
brane of  the  intestine  and  of  its  lymphatics,  especially  of  the  mesenteric 
glands,  rendering  the  absorption  of  the  fat  difficult  or  impossible.  The 
abundant  fat  in  the  stools  is  thus  explained  in  extensive  atrophy  of  the 
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inucnus  membrane  of  the  small  intestine,  in  amyloid  disease  and  tuber- 
culosis of  the  same,  in  caseation  of  the  mesenteric  glands,  in  chronic 
tuljerculous  peritonitis,  and  perhaps  in  some  catarrhal  processes  (Noth- 
nagel). 

It  is  evident  from  the  clinical  facts  reported  that  the  presence  of  fatty 
stools  alone  is  not  of  value  in  the  recf)gnition  of  diseases  of  the  pancreas, 
because  steatorrhea  may  arise  from  difl'crent  causes.  The  formerly  well- 
accredited  doctrine  of  the  importance  of  steatorrhea  in  the  recognition 
of  diseases  of  the  pancreas  has  recently  been  discredited  especially  on 
accoimt  of  the  thorough  work  of  Friedrich  Miiller,  whose  results  we  have 
learned. 

Miiller's  proof  is  twofold.  He  shows  the  presence  of  fatty  stools 
in  the  absence  of  any  affection  of  the  pancreas,  especially  when  bile  is 
excluded  from  the  intestine,  and  he  finds  a  normal  amount  of  fat  in  the 
stools  in  undoubted  disease  of  the  pancreas.  Miiller  says  that  it  is 
difficult  to  believe  that  there  are  no  fatty  stools  when  the  pancreatic 
juice  alone  is  excluded  from  the  intestine,  especially  as  there  have  been 
no  accurate  metabolism  experiments  either  on  animals  or  man. 

At  present,  however,  there  are  ver\^  suggestive  and  convincing  experi- 
ments in  this  direction.  Metabolism  experiments  on  animals  have  been 
carried  on  by  Minkowski,  Abelmann,  Sandmeyer,  Cavazzani,  Baldi, 
and  Rosenberg,  and  on  man  by  Hirschberg.  The  experiments  on  animals 
show  with  some  variations  that  after  extirpation,  as  well  as  after  destruc- 
tion of  the  gland  tissue,  there  is  a  poorer  consimiption  of  the  fats,  with 
the  exception  of  that  of  milk.  That  the  increased  or  diminished  fat 
absorption  is  to  be  ascribed  to  the  lack  of  the  pancreatic  juice  in  the 
intestine  is  shown  b}'  the  fact  that  in  several  expermients  there  was  a 
better  absorption  of  fats  when  the  animals  were  at  the  same  time  fed 
with  the  minced  pancreas  of  a  pig. 

There  is  still  much  that  is  not  clear  in  the  experiments  on  animals; 
for  instance,  there  is  at  present  no  answer  to  the  question  why  in  the 
absence  of  the  pancreatic  juice  bile  does  not  supply  its  place. 

Do  the  results  of  the  experiments  on  animals  harmonize  with  the 
clinical  facts,  especially  with  the  somewhat  diverging  results  of  Miiller's 
series  of  experiments?  Miiller  was  certainly  correct  in  assuming  that 
it  is  not  justified,  in  the  relatively  frequent  cases  of  disease  of  the  pan- 
creas and  fat  stools  occurring  at  the  same  time  with  jaundice,  to  refer 
the  steatorrhea  "^ith  certainty  to  the  disease  of  the  pancreas,  because 
the  exclusion  of  bile  from  the  intestine  is  alone  sufficient  to  explain 
the  poor  fat  absorption;  but,  on  the  other  hand,  the  possibility  must  be 
admitted,  because  of  the  results  of  experiments  on  animals,  that  in 
these  cases  the  consumption  of  the  fat  was  poor  even  without  jaundice. 

Miiller  says  also  that  it. is  difficult  to  believe  that  there  are  no  fat 
stools  when  the  pancreatic  secretion  alone  is  excluded. 

Abelmann  explains  the  two  cases  of  pancreatic  disease  ^^■ithout  fatty 
stools  investigated  by  Miiller,  as  well  as  all  similar  negative  cases,  by 
the  assumption  that  a  portion  of  the  pancreas,  even  if  ver}'  small, 
still  acts  normally.  For  the  case  of  pancreatic  cyst  which  Miiller 
investigated,  this  idea  is  plausible.  For  the  other  case,  however,  in 
which  there  was  a  closure  of  the  Wirsungian  duct  by  concretions,  as  a 
result  of  which  the  gland  atrophied,  this  explanation  is  applicable  only 
on  the  assumption  that  there  was  a  second  pancreatic  duct  through  which 
some  pancreatic  juice  reached  the  intestine. 
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It  must  be  admitted  on  the  basis  of  experiments  on  animals  that 
steatorrhea  may  occur  in  total  or  very  severe  disease  of  the  pancreas. 
The  relative  infrequency  of  its  occurrence  undoubtedly  depends  on  the 
fact  that  the  bile  assumes  a  vicarioife  function,  and  that  the  presence 
of  a  second  excretory  duct  furnishes  the  pancreas  a  means  of  furthering 
the  digestion  of  fat  even  in  case  only  a  small  bit  of  the  gland  is 
connected  with  the  open  duct. 

The  infrequency  of  the  statements  regarding  the  presence  of  fatty 
stools  in  diseases  of  the  pancreas  may  also  be  explained  by  the  fact 
that  examinations  of  the  stools,  and  particularly  metabolism  experiments, 
are  rarely  made  and  especially  are  recognized  only  in  striking  instances. 
The  most  of  the  diagnoses  of  diseases  of  the  pancreas  are  made  either  by 
an  operation  or  by  a  postmortem  examination,  and  careful  examinations 
of  the  stools  are  rarely  made  before  the  operation  or  autopsy.  One 
therefore  can  say  nothing  of  most  of  the  cases,  and  onty  a  few  data  appear 
concerning  Miiller's  important  observation  regarding  the  deficient 
cleavage  of  fat  in  diseases  of  the  pancreas. 

It  cannot,  therefore,  be  positively  stated  at  present  what  the  condi- 
tions really  are,  as  the  literature  gives  no  standard  of  judgment.  In- 
vestigations are  lacking  on  animals  as  well  as  on  man.  The  knowledge 
regarding  the  absorption  of  fat  has  still  many  unsettled  points.  It  is 
probably  to  be  explained  by  the  experiments  on  animals  why,  in  total 
extirpation  of  the  pancreas,  the  bile  does  not  perform  its  function,  and 
why  the  experiment  with  the  simple  ligation  of  the  excretory  duct,  even 
where  there  was  only  one,  caused  no  essential  disturbance  in  the  absorp- 
tion of  the  fat.  There  is  a  contradiction  also  between  the  experiments  on 
animals  and  the  observations  in  man  in  regard  to  the  cleavage  of  fat. 
After  total  extirpation  of  the  pancreas,  Abelmann  found  normal  fat- 
cleavage,  while  Miiller  showed  a  disturbed  cleavage  of  the  fats  but  no 
steatorrhea.  It  is  mysterious  and  entirely  unexplained  why,  after  partial 
extirpation  of  the  pancreas,  although  so  conducted  that  no  pancreatic 
juice  could  reach  the  intestine,  up  to  one-half  of  small  amounts  of  non- 
emulsified  fat  and  up  to  80%  of  milk  were  used  up,  while  after  total 
extirpation  no  emulsified  fat  was  absorbed.  In  both  cases  there  was  an 
entire  lack  of  pancreatic  juice  in  the  intestine,  and  yet  there  was  this 
difference.  Exact  metabolism  experiments  in  man  are  needed  also,  in 
order  to  ascertain  whether,  in  case  of  simple  obstruction  of  the  ductus 
choledochus,  the  digestion  of  fat  does  not  show  essential  qualitative  and 
quantitative  differences  according  to  the  open  or  closed  condition  of  the 
pancreatic  ducts  and  whether  the  disturbance  in  fat-cleavage  observed 
by  Miiller  really  occurs  only  in  affections  of  the  pancreas,  and  how  these 
facts  are  to  be  brought  into  harmony  with  the  diametrically  opposite 
results  in  the  experiments  on  animals. 

In  spite  of  the  many  gaps  and  obscurities,  it  must  be  asserted,  on  the 
basis  of  experiments  on  animals  and  of  a  small  series  of  clinical  and 
anatomic  facts,  that  there  are  cases  of  fatty  stools  which  under  certain 
conditions  indicate  directly  a  disease  of  the  pancreas. 

What  is  known  at  the  present  time  can  be  stated  as  follows : 

1.  Steatorrhea  alone  gives  no  evidence  which  points  to  disease  of 
the  pancreas. 

2.  It  is  possible  that  disturbed  fat  digestion  is  caused  by  a  disease  of 
the  pancreas  when  there  are  neither  jaundice  nor  disease  of  the  intestine. 

3.  The  probability  that  a  disease  of  the  pancreas  exists  increases  and 
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may  hcooinc  certain  when,  jaundice  being  absent,  symptoms  still  occur 
which  point  to  the  pancreas,  as,  for  instance,  defective  consumption  of 
nitrojLien  (azotoi-rhea),  diabetes,  or  a  tumor  in  the  region  of  th<'  jtancreas, 
as  in  the  case  observed  by  me. 

4.  There  may  l)e  diabetes  and  at  the  same  time  poor  absorption  of 
fat  without  disease  of  the  pancreas. 

5.  It  cannot,  at  present,  be  stated  po.sitively  to  what  extent  the  di.s- 
turbed  cleavage  of  fats,  which  is  certainly  an  essential  function  of  the 
pancreas,  may  be  used  as  a  pathognomonic  symptom  of  an  affection 
of  the  pancreas.     Miillcr's  cases  give  a  positive  indication. 

3.  FAULTY  DIGESTION  OF  ALBUMIN  ^AZOTORRHEAj. 

Experiments  on  animals  give  some  c\'idenc('  concerning  tlie  defective 
digestion  of  albumins.  Abelmann  found  that  when  the  pancreatic  juice 
was  lacking,  the  albuminous  substances  were  partly  absorbed,  to  the 
extent  of  about  44^^  in  dogs  which  were  without  pancreas  and  54%  in 
dogs  which  still  possessed  a  small  piece  of  the  gland.  The  variations  in 
absorption  were  ascribed  by  Abelmann  in  part  to  the  poorer  consumption 
of  the  fat  introduced  at  the  same  time,  since  steatorrhea  certainly  exerts 
an  influence  on  the  absorption  of  the  other  food-stuffs.  AMien  pig's 
pancreas  was  given  with  the  meat,  in  the  one  series  74%  and  in  the 
other  78%  of  the  nitrogen  administered  was  absorbed.  After  the  ad- 
ministration of  pure  pancreatin  only  47%  in  the  one  case  and  55%,  in  the 
other  was  absorbed.  The  feces  had  a  penetrating  odor  and  visibly  con- 
tained undigested  muscle-fibers  when  meat  was  given. 

De  Renzi  also  found  increased  nitrogen  in  the  feces  after  total  ex- 
tirpation of  the  pancreas  in  animals.  A  similar  observation  was  made 
by  the  brothers  Cavazzani. 

Sandme}-er  found  large  amounts  of  well-preserv-ed,  striped  muscle- 
fibers  in  the  feces  of  animals  fed  with  meat  and  bread  after  total  extir- 
pation of  the  pancreas.  After  partial  extirpation  62%  to  70%  of  the 
albuminous  bodies  were  used  up. 

Undigested  bits  of  meat  in  the  feces  were  found  also  by  Rosenberg. 
The  disturbed  digestion  of  albumins  was  shown  in  a  ver\'  marked  way  in 
one  of  our  experiments  after  total  extirpation,  which  was  followed  also 
by  diabetes.  Large  pieces  of  undigested  meat  were  found  mingled  with 
the  stools  after  the  first  meat  was  taken.  On  microscopic  examination, 
numerous  muscle-fibers  with  unchanged  structure  were  distinctly  recog- 
nized. On  the  other  hand,  no  change  in  the  appearance  and  composition 
of  the  stool  could  be  shown  in  an  animal  which  lived  with  severe  diabetes 
for  forty-one  days  after  the  operation. 

After  partial  extirpation  no  increase  in  excretion  of  nitrogen  could  be 
noted.  The  dog  fed  with  meat  was  able  to  use  no  inconsiderable  amounts 
of  nitrogen  from  the  food  given. 

The  oldest  and  most  remarkable  clinical  statement  is  that  of  Fles, 
previously  mentioned.  He  found  in  the  stools  of  a  diabetic  very  nimier- 
ous  unchanged  and  perfectly  well-marked  bimdles  of  striated  muscle- 
fibers.  The  muscle-fibers  disappeared  from  the  stools  when  a  calf's 
pancreas  was  daily  fed  to  the  patient,  and  were  found  when  the  calf's 
pancreas  was  omitted  from  the  diet. 

Harley  mentions  the  occurrence  of  large  amounts  of  undigested 
muscle-fiber  in  the  stools  of  a  patient  ■nith  pancreatic  abscess.     Le  Xobel 
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also  observed  large  amounts  of  undigested  muscle-fiber  in  a  patient's 
stools.  A  similar  observation  was  made  by  v.  Ackeren  in  a  case  of 
carcinoma  of  the  pancreas.  In  a  case  of  pancreatic  cyst,  Kiister  saw 
large  amounts  of  undigested  muscle-fiber  in  the  feces  even  when  the 
amount  of  meat  in  the  food  was  very  limited.  In  a  case  of  calculus 
of  the  pancreas  in  a  diabetic  patient  reported  by  Lichtheim  the  stools 
were  found  very  rich  in  striated  muscle-fibers. 

In  the  case  of  cancer  of  the  head  of  the  pancreas  previously  com- 
municated by  me,  very  numerous  bits  of  striated  muscle-fibers  were 
found,  in  the  main  with  the  structure  distinctly  preserved. 

The  diminished  consumption  of  nitrogen  was  found  in  several  dia- 
betics by  Hirschfeld.  Upon  an  average,  the  feces  contained,  of  the  food 
introduced:  35.2%  of  the  dry  substance;  31.8%  of  the  nitrogenous  sub- 
stance; 34.8%  of  the  fat.  The  normal  quantity  is  from  6%  to  7%.  In 
these  cases  there  was  no  postmortem  proof  of  disease  of  the  pancreas. 

The  presence  in  the  stools  of  numerous  undigested  muscle-fibers  is 
certainly  an  important  feature  and  deserves  especial  attention. 

The  azotorrhea  alone  does  not  permit  the  diagnosis  of  an  affection  of 
the  pancreas,  since  the  digestion  of  albuminous  bodies  is  not  exclusively 
the  function  of  the  pancreatic  juice.  When  this  sign  is  combined  mth 
the  absence  of  jaundice  and  faulty  digestion  of  fat  or  disturbance  of  the 
cleavage  of  the  fat,  and  if  neither  gastric  nor  intestinal  disease  is  demon- 
strable, the  suspicion  is  wholly  justified  that  a  disease  of  the  pancreas  is 
present.  The  probability  is  materially  increased  when  diabetes  also 
exists,  and  becomes  a  certainty  if  a  tumor  in  the  region  of  the  pancreas 
is  demonstrable,  as  in  the  case  observed  by  me. 


B.   SECOND  GROUP. 

K  CHANGES  IN  THE  URINE. 

It  would  be  of  decided  importance  if  evidence  of  a  disease  of  the  pan- 
creas could  be  found  in  the  urine. 

The  statements  on  this  point  already  made  unfortunately  are  not 
conclusive. ' 

Acting  on  my  advice,  and  from  the  beginning  of  our  investigations, 
A.  Katz  has  paid  special  attention  to  this  subject,  but  has  been  unable 
to  obtain  results  in  favor  of  the  pathognomonic  value  of  changes  in  the 
urine  in  disease  of  the  pancreas. 

Especial  weight  was  laid  on  the  excretion  of  indican.  Since  this  is 
derived  from  indol,  which  arises  in  pancreatic  digestion  under  the  in- 
fluence of  bacteria,  an  important  diagnostic  value  for  the  recognition 
of  disease  of  the  pancreas  has  been  assigned  to  the  quantitative  estimation 
of  indican  in  the  urine. 

Gerhardiwas  the  first  who,  in  the  year  1886,  made  the  diagnosis  of 
disease  of  the  pancreas  as  the  cause  of  the  mechanical  disturbance  of  the 
intestine  on  account  of  lack  of  increase  of  indican  in  a  case  of  obstruction 
of  the  small  intestine.  Jaffe  found,  after  ligating  the  small  intestine, 
an  enormous  increase  in  the  excretion  of  indican,  although  ligation  of 
the  large  intestine  had  little  or  no  effect  on  this  excretion.  In  obstruction 
of  the  large  intestine  the  indican  is  increased  only  when  inflammatory 
changes  occur  and  the  small  intestine  participates  in  the  disturbance. 
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In  Gorhardi's  jnitiont  there  were  several  symptoms  which  indicated  an 
obstruction  in  tlio  uppermost  portion  of  the  intestine,  but  as  there  was  no 
al)n()rnial  increase  of  the  iiulican  in  the  urine,  and  especially  no  peri- 
tonitic  symptoms,  a  loss  of  function  of  the  j)ancreas  or  a  disease  of  that 
o;land  was  susj)ected.  The  autojjsy  confirmed  this  assum})tion  of  (!er- 
hardi. 

This  ^■iew  ap])eai(>d  to  be  suj)])orted  by  experiments  on  animals. 
Pisenti  has  estimated  the  amount  of  indican  in  the  urine  of  dogs  before 
and  after  tyino;  of  the  pancreatic  duct.  He  found  in  one  case,  before 
the  operation,  11.70  to  19.90  mg.  of  indican  'pro  die;  after  the  operation, 
4.80  to  4.20  mg.  pro  die.  In  a  second  ca.se,  before  the  operation,  15.0 
to  21.0  mg.  of  indican  pro  die;  after  the  operation,  6.0  to  9.0  mg.  of  indican 
pi-o  die.  Tlie  estimation  of  the  indican  was  made  according  to  the  method 
given  by  Salkowski.  After  the  administration  of  paiici-eas  pe})tone  to 
dogs,  the  pancreatic  duct  of  which  had  been  tied,  there  was  an  increase 
of  the  indicanuria. 

Some  of  the  verj''  few  clinical  observations  which  have  been  made 
support  the  assumption  of  Gerhardi,  while  others  refute  it.  Stefanini, 
in  a  case  of  purulent  pancreatitis,  and  Biondi,  in  a  case  of  adenoma  of 
the  gland,  observed  lack  of  indicanuria.  On  the  other  hand,  Schlagcn- 
haufer  asserts  directly  the  increase  of  the  indican  in  a  case  of  syphilitic 
interstitial  jmncreatitis. 

The  results  obtained  by  Katz  are  in  diametrical  opposition  to  the 
statements  of  Pisenti.  The  former  examined  the  amount  of  indican  in 
the  urine  in  the  majority  of  our  experiments  on  animals  and  showed 
very  positively  that  there  was  absolutely  no  diminution  in  the  amount 
of  indican  after  lesions  of  the  pancreas.  In  many  cases  a  marked  indican- 
uria could  be  proved.  The  amount  of  indican  was  greater  and  its  in- 
crease could  be  shown  distinctly  in  the  days  following  the  attack,  espe- 
cially in  those  cases  in  which  the  animals  took  no  nourishment  after  the 
operation,  and  even  ^A'hen  they  died  quickly  from  duodenal  necrosis. 
There  was  no  diminution  in  the  excretion  of  indican  also  in  the  animals 
which  long  survived  the  operation.  On  a  pure  meat  and  milk  diet, 
abvmdant  amounts  of  indican  were  found  in  the  urine.  De  Renzi  also 
could  show  no  change  in  the  amount  of  indican  in  the  urine  in  his  experi- 
ments on  animals,  even  after  total  extirpation  of  the  pancreas. 

From  these  observations  it  is  eA'ident  that  the  presence  or  absence 
of  a  disease  of  the  pancreas  is  not  to  be  concluded  from  the  amount  of 
indican  in  the  urine. 

The  variations  in  the  excretion  of  the  indican  may  be  founded  on 
factors  which  have  no  direct  relation  to  the  activities  of  the  pancreas. 
The  conditions  of  absorption  of  the  intestinal  mucous  membrane  which 
are  independent  of  the  secretion  of  pancreatic  juice,  or  processes  in  the 
organism  which  have  their  seat  outside  of  the  intestine,  may  have  an 
influence  on  the  excretion  of  indican. 

The  latter  assumption  is  favored  by  the  fact  that  during  inanition, 
in  sulphuric-acid  poisoning,  in  progressive  anemia,  in  cholera  nostras 
and  Asiatica,  in  spite  of  the  rapid  passage  of  the  intestinal  contents, 
an  increase  of  indican  in  the  urine  is  to  be  shown.  It  is  interesting  that 
Hennige  refers  the  increase  of  indican  in  cholera  and  lead-colic  to  an 
alteration  in  the  pancreatic  juice  caused  by  nervous  influences. 

The  excretion  in  the  urine  of  certain  carbohydrates  may  be  added 
to  the  symptoms  which  are  regarded  as  characteristic  of  diseases  of  the 
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pancreas.  Maltose  in  rare  instances,  as  well  as  glucose,  has  been  found 
in  the  urine.  Le  Nobel  observed,  in  a  man  sixty-one  years  old,  who 
suffered  from  fatty  stools  and  glycosuria,  a  reducing  substance  in  the 
urine,  corresponding,  as  he  thought,  to  maltose.  Von  Ackeren,  in  a  case 
of  pancreatic  carcinoma,  found  a  like  substance,  and  regarded  its 
presence  as  pathognomonic  of  diseases  of  the  pancreas.  Later  investi- 
gators were  not  able,  however,  to  find  maltose  in  the  urine  of  diabetics. 
At  any  rate,  the  occurrence  of  maltose  is  very  rare. 

The  presence  of  pentose  in  the  urine  is  of  greater  diagnostic  impor- 
tance, according  to  Salkowski.  Only  a  few  cases  heretofore  have  been 
known  in  which  this  pentatomic  sugar  has  been  found  in  the  urine.  It 
was  shown  first  by  Jastrowitz  and  Salkowski  in  the  urine  of  a  morphin- 
eater,  who  for  a  time  suffered  from  glycosuria. 

Ferdinand  Blumenthal  reported  the  cases  of  two  individuals  in  whose 
urine  the  presence  of  pentose  was  observed  for  some  time,  both  inde- 
pendently of  the  diet  and  without  further  disturbance  of  the  general 
condition.  There  was  also  a  diminution  in  the  amount  of  indican  in 
the  urine  in  both  cases.  Hammarsten  found  in  the  pancreas  a  nucleo- 
proteid  containing  mucin,  which  on  cleavage  gave  rise  to  a  pentose. 

Salkowski  found  that  the  pentosazon  extracted  from  the  urine  was 
identical  with  the  pentosazon  obtained  from  the  pancreas.  The  melting- 
point,  the  form  of  crystallization,  the  external  appearance,  the  reaction 
to  heat,  and  the  solubility  corresponded  so  perfectly  in  the  two  prepara- 
tions that  the  identity  of  the  two  substances  was  to  be  assumed  "with 
a  degree  of  probability  bordering  on  certainty."  On  the  basis  of  this 
observation,  Salkowski  believes  "that  the  pentosuria  depended  on  an 
abnormally  increased  formation  and  destruction  of  the  nucleo-proteid 
which  forms  the  pentose,  and  as  this  nucleo-proteid  predominates  in  the 
pancreas,  the  pentosuria  is  presumably  to  be  regarded  as  an  affection 
of  this  organ." 

This  conclusion  was  supported  apparently  by  the  statements  of  Kiilz 
and  Vogel,  who  found  pentose  in  the  urine  of  starving  dogs  which  had 
become  diabetic  after  extirpation  of  the  pancreas.  The  presence  of 
pentose  was  frequently  shown  also  in  diabetes  in  man.  They  examined 
the  urine  of  80  diabetics ;  in  only  4  cases  was  there  no  pentose,  in  12  cases 
the  pentose  test  was  weak  or  doubtful,  in  64  cases  it  showed  distinctly 
the  red  coloration  from  the  use  of  the  Tollen  reagent  (phloroglucin  and 
fuming  hydrochloric  acid).  As  foods  of  plant  origin  very  frequently 
contain  pentose,  the  pentosuria  may  doubtless  be  of  purely  alimentary 
origin  in  many  cases. 

The  statements  of  Salkowski  and  Blumenthal  are  opposed  to  this 
positive  evidence.  The  former  never  found  pentose  with  the  glucose 
in  9  diabetics.  Blumenthal  investigated  10  severe  cases  of  diabetes, 
among  which  were  the  9  cases  examined  by  Salkowski,  and  was  unable 
to  find  pentose  with  the  grape-sugar.  A  diabetic  who  in  seven  weeks, 
under  strict  diet,  showed  a  diminution  in  the  amount  of  sugar  from 
6.5%  of  glucose  in  3500  c.c.  of  urine  to  none  at  all,  never  had  pentosuria, 
although  the  morning  and  evening  urines  were  daily  examined  for 
pentose. 

The  cleavage  of  the  nucleo-proteid  of  the  pancreas,  although  the  most 
prominent,  is  certainly  not  the  sole  source  of  pentosuria.  In  the  cell- 
nucleus  are  found  still  other  bodies  belonging  to  the  group  of  nucleo- 
albumins,  the  cleavage  of  which  with  dilute  sulphuric  acid  also  gives  rise 
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to  pentose.  In  consoriuonco,  the  pentose  may  arise  fn.ni  the  nuclcinie 
acid  disti-ihuled  throughout  the  nninial  body  (Bhmicnlhalj. 

Pentosuria  Avas  constantly  louiid  hy  ('apparelli  after  the  injection 
of  nior})iun.  The  assunij)ti()ii  is  ])r()l)al)le  that  in  this  case  the  pancrc-as 
is  not  sjjccially  invoi\'etl. 

The  occurrence  of  fat  in  th(>  urine,  hj)ui'ia,  is  mentioned  by  the  (jlder 
authors  as  a  result  of  disease  of  the  pancreas.  I'ulpius  describes  a  case 
in  whicii  fat  was  excreted  with  the  feces  and  in  the  urine.  I'^lliotson 
reports  a  like  condition.  In  neither  case  was  there  an  autopsy  to  con- 
firm the  diagnosis  of  disease  of  the  pancreas. 

Fat  was  found  by  Clark  in  the  urine  of  a  woman  for  a  long  time, 
and  later  fatty  stools  also  occurred.  At  the  autopsy  carcinoma  of  the 
pancreas  and  nutmeg  liver,  with  a  very  small  amount  of  ])ile  in  the  gall- 
bladder, were  found. 

Bowditch  reported  the  case  of  a  man  on  the  surface  of  A\hose  urine 
numerous  fat-drops  were  found.  At  the  autopsy  cancer  of  the  liver 
and  of  a  large  portion  of  the  pancreas  were  observed. 

Lipuria  certainly  cannot  be  utilized  in  the  diagnosis  of  disease  of  the 
pancreas,  since  it  results  from  most  diverse  causes.  (See  Lipuria,  by 
Senator,  "Diseases  of  the  Kidneys.") 

The  changes  hitherto  described  have  been  regarded  b}'  many  as 
characteristic  of  diseases  of  the  pancreas,  but  unfortunately  their  claim 
is  not  justified.  In  brief,  the  condition  of  the  urine  in  diseases  of  the 
pancreas  has  no  especial  peculiarities. 

The  appearance  of  the  urine  is,  as  a  rule,  not  altered.  The  dark 
pigmentations  noticed  in  bronzed  diabetes  are  not  to  be  ascribed  directly 
to  the  disease  of  the  pancreas,  but  probably  originate  in  the  disturbance 
of  general  metabolism  and  in  the  alteration  of  the  liver.  The  jaundice 
often  present  in  pancreatic  diseases  of  course  changes  the  color  of  the 
urine.  Turbidity  of  the  urine  is  found  in  cases  of  lipuria.  The  specific 
gravity  of  the  urine  is  altered  only  when  it  is  increased  by  the  diabetes 
resulting  from  disease  of  the  pancreas. 

The  reaction  of  the  urine  is  more  strongly  acid  than  normal,  according 
to  the  observations  of  Jablonski  on  dogs  with  pancreatic  fistulse  and  ex- 
ternal discharge  of  pancreatic  juice.  Before  the  operation  there  was 
0.013%  of  oxalic  acid,  but  after  the  establishment  of  the  fistula  the 
oxalic  acid  was  0.156%.  Jablonski  attributes  this  increase  of  acidity 
to  diminished  alkalinity  of  the  blood,  from  the  loss  of  alkalis  contained 
in  the  pancreatic  juice,  and  he  succeeded  in  producing  a  normal  acidity 
of  the  urine  by  injecting  a  weak  soda  solution.  There  are  no  observa- 
tions upon  man  relating  to  this  point. 

The  amount  of  urine  is  affected  by  disease  of  the  pancreas  only  when 
diabetes  occurs.  In  bronzed  diabetes,  in  spite  of  the  excretion  of  sugar, 
the  polyuria  seems  not  so  strongly  marked  as  in  the  other  forms  of  glyco- 
suria. De  Dominicis,  in  his  experiments,  observed  an  increase  of  the 
amount  of  urine  independently  of  the  excretion  of  sugar.  In  our  ex- 
periments, however,  no  abnormal  increase  of  the  amount  of  urine  could 
be  shown  either  as  the  result  of  pancreatic  lesions  or  of  extirpation  of 
the  pancreas. 

The  amount  of  urea  in  the  urine  was,  as  a  rule,  greatly  increased. 
The  azoturia  generally  was  in  proportion  to  the  glycosuria.  In  some  of 
the  cases  observ-ed  by  de  Dominicis,  Hedon,  and  Thiroloix,  azoturia 
without  glycosuria  occurred  after  extirpation  of  the  pancreas.     Azoturia, 
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however,  does  not  occur  constantly  in  the  experiments  on  animals.  After 
partial  extirpation,  it  could  not  be  shown. 

There  are  no  statements  regarding  the  excretion  of  the  urea-containing 
constituents  of  the  urine — urea,  mic  acid,  and  ammonia.  The  excretion 
of  the  chlorids  appears  to  be  unaltered  by  disease  of  the  gland.  The 
excretion  of  the  phosphates  is  increased.  De  Dominicis  assimies  that 
an  increase  of  phosphoric  acid  is  a  characteristic  of  pancreatic  lesion 
even  in  those  cases  in  which  there  is  no  glycosuria.  The  excretion  of 
sulphuric  acid  obviously  is  increased  in  cases  of  azoturia. 

Katz  has  devoted  especial  attention  to  the  relation  between  the  total 
sulphuric  acid  and  the  ether-sulphmic  acids  as  a  measure  of  the  pro- 
cesses of  decomposition  going  on  in  the  intestine.  According  to  his 
inA^estigations,  the  amount  of  combined  sulphuric  acids  showed  no  essen- 
tial variation  from  the  normal  after  total  as  well  as  after  partial  extir- 
pation of  the  pancreas.  Considerable  variations  were  shown,  as  have 
been  observed  in  dogs  under  other  conditions,  and  were  dependent 
upon  the  variation  in  the  absorption  of  the  food.  When  a  dog  was  fed 
with  easily  and  rapidlv  absorbed  fish,  Katz  found  small  amoimts  of 
ether-sulphuric  acid,— 0.032,  0.022,  0.069  gm.  daily,— the  relation  to 
the  excretion  of  the  total  sulphuric  acid  bemg  19.2,  22.3,  20.2. 

"UTien  the  dog  made  diabetic  by  extirpation  of  the  pancreas  was 
fed  with  pure  meat,  Katz  foimd  the  amounts  to  vary  very  considerably; 
relatively  thev  were  Yerv  high — 0.076,  0.089;  but  also  as  low  as  those 
above  mentioned— 0.024,^  0.025,  0.033,  0.039.  The  A^ariations  in  the  rela- 
tive amoimts  were,  of  coiuse,  correspondingly  great  according  to  the 
differences  in  the  absolute  amounts  of  ether-sulplumc  acid  and  were 
between  21.0  and  4.5.  These  investigations  of  Katz  do  not  permit  the 
recognition  of  any  constancy  in  the  excretion  of  the  ether-sulphuric  acid 
after  complete  exclusion  of  the  pancreatic  juice  from  the  intestine,  as 
in  the  case  mentioned,  and  the  reason  for  the  differences  must  be  found 
in  the  A'arying  conditions  of  intestinal  resorption. 

Acetone  and  acteo-acetic  acid  are  not  regularly  found  after  extirpa- 
tion of  the  pancreas.  Minkowski  obserA'ed  them  especiaUy  when  there 
was  marked  emaciation  of  the  animals  experimented  upon.  After  ex- 
tirpation of  the  pancreas  Baldi  found  a  considerable  increase  of  acetone. 
In  the  nomial  animal  the  daily  amomit  varied  between  0.0  and  0.105 
gm.,  while  the  amount  of  acetone  excreted  on  the  second  daj^  after  the 
operation  reached  1.043  gm.,  on  the  third  day  0.652  gm.,  and  fell  later 
to  0.385  to  0.282  to  0.049  gm. 

According  to  Minkowski,  oxybutjTic  acid  did  not  occur  constantly 
in  the  urine  and  was  excreted  in  small  amounts.  The  diabetic  organism 
is  able  to  oxidize  the  oxybutyric  acid  introduced  even  after  extirpation 
of  the  pancreas.  The  amount  ehminated  may,  therefore,  be  smaher  than 
the  amoimt  originating  in  the  organism.  Its  occurrence  might  perhaps 
be  regarded  always  as  a  comphcation  of  diabetes;  it  was  present,  espe- 
cially in  the  larger  amoimts,  at  a  time  when  the  amoimt  of  sugar  was 
diminished  (Minkowski) . 

BRONZED  DIABETES. 

This  peculiar  disease,  which  has  been  associated  with  affections  of 
the  pancreas,  deserves  mention  at  the  close  of  the  consideration  of  the 
changes  in  the  urine  occurring  in  disease  of  the  pancreas. 

Trousseau  was  the  first  to  report  a  case  which  may  be  regarded  as 


GENh'h'AL   IWTIIOI.OCY  AM)  SY M I'ToM M'OI.OCY .  97 

diahiic  hronz{'.  S(>rvaf's  (lcsci'il)c(l  a  patient  willi  panci'catic  cai-ciiioina, 
bronzed  skin,  and  diabetes. 

Tiie  clinical  picture  and  tlic  aiiaidinic  lesions  were  stated  most  care- 
fully and  th()rou<!;hIy  by  Ilanot  and  CliaulTard.  They  reported  two  cases. 
Letulle,  in  the  same  y(>ar  (bSS'i),  ])ul)lished  two  new  obs(.'rvations.  In 
18S(>,  Ilanot  and  Schachmann  i-e])()rte(l  another  case. 

In  1888,  Hrault  and  ( lalliai'd  publisiied  a  new  observation.  liailh 
demonstrated  a  strikino;  specimen  in  the  Socicte  d'anatomie.  In  1802, 
(lonzales  Hernandez  mentioned  another  case  in  his  thesis.  In  1893, 
Pahp.a  reported  two  cases  of  diabetes  with  cirrhosis  of  the  liver  and 
bronze  coloring  of  the  skin.  In  1895,  Mosse  and  Dannie,  in  a  man  thirty- 
nine  }'ears  old,  ^\■ho  had  suffered  from  diabetes  for  about  a  }'ear,  obser\-ed 
a  dark  brown  color  of  the  skin,  moderate  polyuria,  4  to  5  liters  daily, 
marked  glycosin-ia,  and  azoturia.  At  the  autopsy  the  liver  showed  the 
})icture  of  Ilanot's  pigmentary  cirrhosis.  The  pancreas  was  somewhat 
yellower  than  normal,  firm,  slightly  sclerosed,  and  showed  also  on  micro- 
scopic examination  the  picture  of  pigmentary  sclerosis.  The  adrenals 
were  normal. 

Buss  described,  in  his  dissertation  in  1894,  a  case  of  diabetes  mellitus 
with  cirrhosis  of  the  liver,  atrophy  of  the  pancreas,  and  general  hemato- 
chromatosis.  In  1895,  de  Massary  and  Potier  reported  another  case 
at  the  Societe  d'anatomie.  In  the  same  year  Marie  pul^lished  a  striking 
case  in  a  man  fifty-one  3'ears  old  who,  about  four  months  before,  had 
been  attacked  with  the  symptoms  of  diabetes  mellitus  and  with  edema 
of  the  lower  extremities.  The  average  daily  amount  of  urine  was  2.5 
to  3.5  liters,  and  that  of  the  excretion  of  sugar  40  to  50  gm.  The  liver 
was  distinct!}'  enlarged.  There  was  difficulty  in  breathing,  sleeplessness, 
and  distention  of  the  abdomen.  Six  days  before  death  there  was  no 
sugar  in  the  urine. 

Aucher  reported  another  observation  in  the  Societe  d'anatomie.  In 
their  theses  appearing  in  1895,  Achard  and  Dutournier  took  up  the  sub- 
ject of  bronzed  diabetes.  Rendu  and  Massary  reported  at  the  Societe 
des  hopitaux  the  case  of  a  strong  man  affected  with  diabetes  and  sub- 
sequent brown  coloration  of  the  surface  of  the  body.  The  disease  lasted 
about  half  a  year.  Jeanselme  at  the  same  meeting  referred  to  two  cases 
observed  b}'  him.  One  was  the  case  of  a  man  who  had  worked  for  ten 
days  with  litharge  and  red  oxid  of  lead  and  then  sickened  with  symptoms 
of  a  severe  diabetes  accompanied  by  discoloration  of  the  skin,  with  a 
daily  excretion  of  5  to  7  liters  of  urine  containing  from  150  to  337  gm. 
of  sugar.  In  the  second  case  the  disease  developed  as  the  result  of  an 
injury  in  the  region  of  the  umbilicus.  The  disease  lasted  five  and  a 
half  months.     Hitherto  only  22  cases  of  the  disease  have  been  reported. 

Marie  gave  the  following  picture  of  the  disease  based  on  these  obserA-a- 
tions:  Bronzed  diabetes  occurs  especially  in  men  between  forty  and 
sixty  years  of  age.  The  youngest  patient  was  thirty-seven,  the  oldest 
sixty-one  years  old.  Among  the  etiologic  factors  are  alcoholism,  malaria 
in  the  case  of  Hernandez,  and  in  one  of  Jeanselme's  lead-poisoning  and 
in  the  other  injury.  The  diabetes  generally  begins  suddenly.  Gastro- 
intestinal disturbances  early  occur,  also  diarrhea  or  affections  of  the 
respiratory  apparatus.  The  characteristic  symptoms  of  diabetes,  poly- 
dipsia and  polyuria,  are,  as  a  rule,  not  so  strongly  marked  as  in  the  other 
varieties  of  this  affection.  The  urine  is  generally  dark,  beer-colored, 
and  free  from  bile  pigments.  The  abdomen  is  swollen  and  its  veins 
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distended,  the  liver  is  greatly  enlarged,  and  the  spleen  is  somewhat  in- 
creased in  size.  At  first  there  is  little  or  no  ascites ;  later,  accumulations 
of  6  to  8  liters  of  fluid  have  been  observed  in  the  abdomen. 

Hanot  and  Chauffard,  in  one  patient,  noted  a  lymphangitis  of  the 
abdominal  wall.  Digestion  is  frequentty  delayed.  Toward  the  end  of 
life  diarrhea  often  is  observed.  The  patients  become  rapidly  and  ex- 
tremely emaciated.  In  Brault's  case  55  pomids  were  lost  in  six  months. 
Finally,  edema  of  the  lower  extremities  and  cachexia  develop. 

The  discoloration  of  the  skin  is  general  and  uniform.  Spotted  pig- 
mentation is  not  seen.  In  contrast  to  Addison's  disease,  there  is  no 
pigmentation  of  the  mucous  membranes.  The  color  is  not  always  bronze- 
like; in  many  cases  the  skin  is  blackish-gray,  with  a  metallic  luster,  like 
the  broken  surface  of  cast-iron.  Under  certain  circumstances,  despite 
the  characteristic  change  in  the  liver  and  internal  organs,  the  pigmenta- 
tion" of  the  skin  is  much  less  distinctly  marked.  The  course  of  the 
disease  is,  as  a  rule,  very  rapid.  The  longest  duration — two  years — 
was  in  the  case  reported  by  Letulle ;  the  shortest  was  five  and  a  half 
months,  in  a  patient  of  Jeanselme  and  five  months  in  Marie's  case.  In  the 
last  few  days  of  life  fever  occurs,  as  a  rule,  and  sugar  disappears  from 
the  urine. 

The  most  striking  of  the  anatomic  changes  takes  place  in  the  liver. 
This  organ  is  large  and  hard;  only  very  exceptionally,  as  in  two  question- 
able cases  of  Palma  and  Lucas-Champonniere,  is  there  noted  a  diminution 
in  the  size  of  the  liver.  Its  color  is  brownish-red,  ''like  old  red  leather," 
its  surface  is  generally  imeven,  rarely  smooth.  The  gall-bladder  appears 
filled  at  times  T\ith  colorless  bile.  Slate-gray  coloring  is  seen  also  in  the 
intestine,  mesentery,  omentum,  and  in  the  lymph-glands,  especially 
in  those  of  the  abdomen.     The  spleen  is  rust-colored  and  sclerosed. 

The  pancreas  in  most  cases  is  sclerosed,  rust-colored,  and  its  excre- 
tory duct  is  patent.  The  heart,  as  a  rule,  is  normal,  flabby,  reddish- 
yellow.  In  the  lungs,  tuberculosis  is  frequently  demonstrable.  On 
microscopic  examination  there  are  fomid  in  the  liver  granular  degenera- 
tion of  its  cells,  increase  of  the  connective  tissue,  and  deposition  of  pig- 
ment, especially  in  the  interstitial  tissue,  less  frecjuently  in  the  liver- 
cells. 

In  the  pancreas  the  spaces  in  the  connective  tissue  are  much  enlarged 
and  much  pigment  is  deposited  both  in  them  and  in  the  cells.  This 
pigment  is  of  yellow-ochre  color,  rich  in  iron,  and  e\ddently  to  be  regarded 
as  a  derivative  of  the  blood  coloring-matter.  The  development  of  the 
pigment  is  located  in  the  liver  by  Hanot  and  Chauffard,  and  is  regarded 
by  them  as  an  increase  of  its  chromatogenic  function.  It  is  supposed 
that  this  pigment  is  transferred  through  the  lymphatics  from  the  liver 
to  other  organs. 

Letulle  opposes  this  \'iew  by  calling  attention  to  the  fact  that  the^ 
deeply  pigmented  cells  are  dead,  and  beheves  that  the  hemoglobin  is 
locally  reduced.  Brault  and  Galliard  consider  the  cirrhosis  as  the  prim- 
ary, and  the  degeneration  of  the  blood  as  the  secondary,  condition. 

Marie  thinks  that  the  hemoglobin  is  decomposed  through  some  un- 
known cause  and  is  transformed  into  the  pigment.  The  latter  is  elimi- 
nated in  part  by  the  lymphatic  system  and  thus  causes  degeneration, 
irritation,  and  connective-tissue  grovrth  in  the  various  organs. 

Achard  states  that  the  changes  in  the  liver  have  nothing  to  do  with 
the  diabetes,  and  that  the  latter  is  to  be  regarded  solely  as  the  result 
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of  the  changes  in  the  pjinoreas.  This  view  regarding  the  chronologic 
course  of  events  Hnss  considers  inij)roi)able. 

Jeansehiie  explains  the  mechanism  of  the  development  of  bronzed 
diabetes  in  the  following  way:  l'"irst  there  is  the  degeneration  of  th<'  red 
blood-cells  in  the  capillaries  of  the  gland  })arenchyma;  the  yellow  ochre 
pigment  originating  in  this  way  reaches  the  secretory  epithelium  and  a 
sclerosis  develojjs  in  all  the  organs  overladen  with  jjigment.  If  a  sclerosis 
of  the  pancreas  is  added  to  the  sclerosis  of  the  liver,  diabetes  develops, 
and  then  is  to  be  regardetl  as  a  ])urely  secondary  phenomenon. 

Rendu  and  Massary  think  the  formation  of  the  yellow  ochre  pigment 
takes  place  in  the  cells  as  a  consequence  of  the  normal  metabolism. 
After  the  destruction  of  the  cells  the  pigment  reaches  the  connective-tissue 
spaces  and  is  carried  from  them  to  the  several  organs  by  the  lymph-cells. 

The  diabetes  cannot  be  made  answerable  for  the  disturbance  of  cell 
activity,  as  Hanot  and  ChaufTard  originally  claimed,  since  a  like  change 
in  the  skin  is  repeatedly  seen  without  dial)etes:  thus,  it  was  observed  in 
malaria  in  1889  by  Kelsch  and  Kiener,  in  1895  by  Brault  in  two  cases 
without  diabetes,  and  most  recently  by  Letulle,  (lilbert,  and  Grenet  in 
hj'pertrophic  cirrhosis  of  the  liver. 

Reference  may  here  be  made  to  the  cases  in  which  affections  of  the 
pancreas  occur  without  mellituria,  but  with  bronzed  coloration  of  the 
skin.  Aran  found  the  condition  in  a  woman  twenty-five  years  old  in 
whose  pancreas  caseous  foci  were  found  containing  ca^'ities  from  softening. 
Jenni  has  mentioned  an  ashen-gray  color  of  the  face  in  a  case  of  cancer 
of  the  pancreas.  Kappeller  and  Moritz  observed  two  cases  of  this  affec- 
tion, in  which  there  was  a  bronzed  color  of  the  skin. 

2.  EMACIATION. 

The  earlier  authors  regarded  an  especially  marked  degree  of  emacia- 
tion as  a  characteristic  symptom  of  diseases  of  the  pancreas.  It  is  not 
surprising  that  this  occiu-s  in  cases  of  diabetes  or  carcinoma,  but  it  may 
be  found  also  without  these ;  for  instance,  when  there  are  cysts.  In  Kiis- 
ter's  case  the  patient  lost  33  lbs.  in  four  months.  Kiister  and  Riegner 
ascribed  the  emaciation  to  the  poor  digestion  of  proteids.  The  weight 
not  infrequently  has  increased  rapidly  after  a  successful  operation. 

The  cachexia  in  carcinoma  of  the  pancreas  at  times  presents  certain 
peculiarities,  which,  however,  are  not  to  be  regarded  as  pathognomonic, 
as  has  been  claimed  by  many,  especially  French,  authors.  It  indeed 
often  develops  much  more  quickly  and  intensely  than  in  other  carcino- 
mata  of  the  upper  abdomen.  There  is  much  weakness  and  prostration, 
which  cannot  be  explained  by  the  inanition  alone.  The  subject  vnX\ 
again  be  considered  in  the  section  on  carcinoma. 

The  occurrence  of  diseases  of  the  pancreas  in  fat  persons  will  repeatedly 
be  noted  in  the  special  part  of  this  article.  Very  acute  processes,  espe- 
cially, as  hemorrhages,  the  so-called  hemorrhagic  pancreatitis,  necrosis, 
and  fat  necrosis,  are  found  quite  often  in  corpulent  people. 

3.  SALIVATION  OR  SIALORRHOEA  PANCREATICA,  AND 
DIARRHOEA  PANCREATICA. 

The  spitting  or  vomiting  of  large  cjuantities  of  fluid  resembling 
saUva  has  been  regarded  as  characteristic  of  diseases  of  the  pancreas. 
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The  cause  was  assumed  to  be  an  increased  secretion  of  saliva  or  of  pan- 
creatic juice  due  to  reflex  excitation.  In  two  cases  of  cysts,  reported  by 
Battersby  and  Ludolf,  a  flow  of  saliva  is  noted.  Holzmann  also  reports 
salivation  during  the  colic  produced  by  pancreatic  calculi.  A  similar 
observation  was  made  by  Capparelli  and  Giudiceandrea  in  lithiasis. 
From  the  rarity  of  its  occurrence,  it  is  evident  that  there  is  no  causal 
relation  between  this  symptom  and  diseases  of  the  pancreas. 

It  may  be,  as  Friedreich  justly  suggests,  that  the  flow  of  saliva  is 
referable  to  concurrent  disease  of  the  stomach.  The  thin  viscid  stools 
supposed  to  be  composed  of  pancreatic  juice  and  regarded  as  character- 
istic are  of  no  greater  importance.  From  the  older  literature  Friedreich 
mentions  the  following  experience  reported  by  Levier.  In  the  cholera 
epidemic  at  Bern  from  1861  to  1864,  a  large  amount  of  leucin  was  found 
in  the  evacuations.  "The  idea  can  by  no  means  be  excluded,"  writes 
Friedreich,  "that  there  may  have  been  an  actual  hypersecretion  of  the 
pancreas,  an  accompaniment  of  a  peculiar  form  of  acute  epidemic  intes- 
tinal catarrh." 

Senn  has  recently  suggested  a  causal  relation  between  the  profuse 
diarrheas  occurring  at  times  with  cysts  and  a  degeneration  of  the 
parenchyma  of  the  gland.  Lichtheim  also,  in  a  case  of  pancreatic  cal- 
culus with  diabetes,  suggests  the  obstinate  diarrhea  as  an  important 
sign. 

Peculiar  diarrheas  may  occur  in  consequence  of  the  rupture  of  a 
pancreatic  cyst  into  the  intestine.  Such  was  observed  in  Nothnagel's 
clinic  in  Vienna.  A  tumor  was  demonstrable  in  the  region  of  the  pan- 
creas, but  it  disappeared  after  the  evacuation  of  diarrheic  stools  and 
the  vomiting  of  a  bowl  full  of  alkaline  fluid  containing  grayish-red  and 
reddish-brown  shreds.  This  result  is  obviously  not  identical  with  pancre- 
atic salivation.  There  is  no  further  proof  of  this  condition  in  recent 
communications. 


a   TRIED    GEO  UP. 

This  includes  the  symptoms  which  frequently  occur  in  diseases  of 
the  pancreas.  They  present  no  peculiarities  which  point  to  the  pancreas, 
with  the  exception  of  a  distinctly  palpable  or  visible  tumor  in  the  region 
of  the  pancreas.  They  -are  mostly  morbid  signs  which  may  occur  in  the 
most  diverse  diseases  of  the  digestive  organs  and  are  often  the  expression 
of  a  combination  of  diseases  of  various  organs,  as  has  already  been  stated 
in  the  introduction  to  the  general  part  (p.  17). 

1.  Tumor  or  resistance.  A  circumscribed  or  diffuse  tumor,  or  an 
elevated,  distinctly  palpable,  abnormal  resistance,  corresponding  to  the 
position  of  the  pancreas,  may  be  found  in  acute  or  chronic  inflammation 
(abscess  or  induration),  in  cysts  or  new  formations  of  the  pancreas. 
A  more  or  less  sharply  defined  tumor  or  an  indefinite  resistance  in  the 
upper  portion  of  the  abdomen  may  be  found  in  some  cases  of  abscess, 
as  in  the  cases  reported  by  Kilgour  and  Percival.  In  Graeve's  case,  also, 
an  increased  resistance  was  found.  Thayer  observed  in  the  middle  line 
above  the  umbihcus,  a  deep-seated  resistance,  which  could  not  be  sepa- 
rated from  the  liver. 

If  a  pancreatic  abscess  has  ruptured,  and  a  bursal  abscess  or  a  retro- 
peritoneal coflection  of  pus  has  developed,  then  a  fiuctuating  tumor  may 
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be  foiiiul  in  the  cpigastriuin  (K()rte,  H()seiil)acli,  Wcrtli-Koiiig,  Casper- 
sohii- Hansen). 

As  will  l)c  stated  in  tli(>  sjxu-ial  pari,  a  palpable  tumor  may  bo  recop- 
nized  also  in  ciironie  induration.  Hiedel  once  felt  Ix'iieatli  the  abdominal 
wall  a  tumor  of  the  size  of  a  fist  eonsistinp;  of  the  head  of  the  pancreas, 
which  proved  to  be  caused  by  chronic  inflammation.  The  prej^ence  of  a 
tumor  in  cases  of  cysts  and  neoplasms  will  be  sufficiently  treated  in  the 
special  part. 

2.  Jaundice  is  a  freciuent  symptom  of  diseases  of  the  pancreas.  The 
anatomic  j)()sition  of  the  l)ile-duct,  as  has  been  shown  in  the  preceding 
communication  of  Zuckerkandl,  gives  a  .satisfactory  rea.son  for  this  con- 
dition. According  to  his  investigations,  it  is  easily  understood  that 
when  the  ductus  choledochus  extends  at  least  a  half  centimeter  into 
the  head  of  the  pancreas,  it  may  be  compressed,  even  to  entire  closure, 
if  the  head  is  swollen  or  atrophied.  Such  swellings  eventually  may 
subside  if  the  cause  is  temporary,  as  an  inflammatory  enlargement  which 
may  resolve.  Many  cases  of  so-called  catarrhal  jaundice  may  perhaps 
depend  on  such  resolving  swellings  of  the  head  of  the  pancreas. 

Jaundice  may  develop  in  like  manner  in  chronic  induration  of  the 
pancreas,  as  in  Hjelt's  patient.  Jaundice  not  infreciuently  develops  from 
the  pressure  of  cysts  on  the  ductus  choledochus.  It  may  arise,  however, 
in  other  ways. 

In  a  case  described  by  C!ould,  the  jaundice  was  transient,  and,  prob- 
ably, was  produced  by  duodenal  catarrh.  Cniveilhier  refers  to  a  scirrhus 
at  the  mouth  of  the  ductus  choledochus  which  caused  both  jaundice  and, 
by  closure  of  the  pancreatic  duct,  also  a  pancreatic  cyst.  In  a  case 
described  by  Phulpin,  a  gall-stone  in  the  ductus  choledochus  caused 
jaundice,  and,  by  compression  of  the  ductus  Wirsungianus,  also  a  pancre- 
atic cyst.  In  Friedreich's  case  an  annular  cancer  of  the  duodenum  pro- 
duced jaundice  and  dilatation  of  the  Wirsungian  duct  with  numerous 
sac-like  diverticula  by  compression  of  this  duct. 

Jaundice  is  fomid  most  frequently  in  cancer  of  the  pancreas.  As  a 
rule,  it  develops  slowly  and  insidiously,  but  steadily.  The  jaundice 
may  diminish  toward  the  end  of  life.  As  the  skin  becomes  pale  and 
anemic,  the  yellowish  color  becomes  less  intense. 

MiraUie  noted  82  instances  of  jaundice  in  113  cases  of  primar\'  cancer 
of  the  pancreas.  Among  36  additional  cases  collected  by  me,  jaundice 
is  noted  21  times;  thus,  in  149  cases  jaundice  is  present  in  103.  The 
jaundice  may  be  due  also  to  disease  of  some  neighboring  organ  which 
accompanies  the  affection  of  the  pancreas.  Diseases  of  the  hver  and 
of  the  biliary  tract,  especially  gall-stones,  extension  of  pancreatic 
diseases,  particularly  new-formations,  to  the  liver  and  biliary'  tract, 
metastases  in  the  liver,  and,  lastly,  catarrhal  processes  may  also  cause 
the  jaundice. 

3.  Different  kinds  and  degrees  of  pain  and  painful  sensations 
play  an  important  part  in  diseases  of  the  pancreas.  Without  doubt. 
diseases  even  which  extensively  invade  the  pancreas  may  run  their 
course  without  pain.  In  cancer,  for  example,  pain  may  be  absent  through- 
out the  whole  course  of  the  disease,  as  in  the  case  described  by  Friedreich, 
in  which  there  was  neither  spontaneous  pain  nor  tenderness.  Also,  in 
the  case  reported  by  Stiller  no  severe  pain  occurred.  It  may  be  absent 
even  in  abscess  of  the  pancreas  (Xathan).  The  pains  may  be  occasional 
or  continuous,  and  in  the  latter  case  temporary  exacerbations  may  occur. 
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The  occasional  pains  may  have  the  character  of  colic  or  of  cardialgia. 
They  occur  in  acute  as  well  as  in  chronic  affections  of  the  pancreas. 

The  colicky  pains  are  oftenest  caused  by  stagnation  of  secretion 
due  to  closure  of  the  excretory  duct  or  of  the  ducts  in  the  interior  of  the 
organ  by  concretions  or  by  some  other  mechanical  factor  hindering  the 
free  evacuation  of  the  secretion.  The  colic  therefore  occurs  most  fre- 
quently in  calculus  formation,  compression  of  the  excretory  and  secretory 
ducts  by  new-formations,  scars,  indurative  inflammation,  or  hemor- 
hage.  It  is  to  be  assumed  also  that  catarrhal  processes  which  lead  to 
swelling  of  the  mucous  membrane  at  the  outlet  of  the  pancreatic  duct 
may  cause  colicky  pains.  Not  infrequently  so-called  nervous  gastralgias 
may  be  referred  to  such  stagnation  of  secretion. 

The  pains  in  hemorrhage  have  mostly  a  colicky  character;  that  is, 
they  diminish  or  entirely  disappear  at  times,  and  then  return  with  in- 
creased violence.  In  tumor-formation,  also,  the  pains  may  be  only 
occasional.  In  pancreatic  cysts  the  pains  may  occur  in  paroxysms  and 
have  the  character  of  cardialgias  or  biliary  colic,  when  the  cyst  develops 
in  the  head  of  the  pancreas.  The  colic  at  times  occurs  with  great 
violence,  fainting,  and  symptoms  of  collapse.  In  cancer,  also,  pains 
may  at  times  occur,  and  present  the  characteristics  of  colic  and  car- 
dialgia. They  may  represent  the  exacerbation  of  neuralgic  pains  pro- 
duced by  pressure  on  neighboring  ganglia,  or  be  due  to  stagnation  of 
secretion  from  compression  of  the  excretory  duct,  or,  lastly,  there  may 
be  a  real  biliary  colic,  when  the  ductus  choledochus  is  embedded  in  the 
carcinomatous  mass. 

The  continuous  pains  are  of  various  kind  and  intensity,  often  remit- 
tent and  occasionally  with  paroxysmal  exacerbations,  but  frequently 
increasing  gradually;  they  are  present  in  acute  and  chronic  processes  in 
the  pancreas,  as  pancreatic  abscess,  hemorrhage,  gangrene,  indurative 
pancreatitis,  and  tumor-formation.  The  pains  may  come  on  suddenly 
with  great  severity,  as  is  usually  the  case  in  abscess  of  the  pancreas,  in 
hemorrhage,  and  in  the  so-called  hemorrhagic  pancreatitis  and  in  gan- 
grene. In  tumor-formation — cyst  or  carcinoma — the  pains,  as  a  rule, 
come  on  gradually  and  increase  in  severity  with  the  growth  of  the  tumor. 

The  pains  in  cancer  may  be  of  especial  violence  and  of  peculiar  char- 
acter. In  the  section  on  this  subject  their  characteristics  will  be  con- 
sidered in  detail.  To  what  extent  the  celiac  ganglion  or  nerve-trunks 
arising  from  it  are  concerned  in  the  production  of  these  pains  it  is 
impossible  to  state  at  present.  The  designation  ''celiac  neuralgia"  was 
long  since  chosen  for  these  pains.  Although  there  is  no  proof  that  the 
pain  is  related  to  the  celiac  ganglion,  it  is  very  probable  that  pressure  or 
traction  on  this  ganglion  actually  causes  severe  pains. 

Pains  of  different  kinds  may  of  course  be  produced  by  the  combina- 
tion of  disease  of  the  pancreas  with  diseases  of  neighboring  organs.  When 
the  stomach  or  intestine  overlaps  it  or  becomes  adherent  to  it,  constant 
or  remitting  pains  may  be  produced  by  the  peristaltic  movement  de- 
pendent upon  the  function  of  these  organs.  Intense  continuous  pain 
may  arise  also  from  participation  of  the  peritoneum.  Concurrent  affec- 
tion of  other  neighboring  organs,  as  the  liver,  bile-passages,  and  lymph- 
glands,  will  give  rise  also  to  different  kinds  of  pain. 

More  or  less  extreme  sensitiveness  to  pressure  in  the  epigastrium, 
in  the  region  corresponding  to  the  pancreas,  is  found  in  connection  with 
the  most  diverse  processes  in  this  gland.     It  must  be  mentioned,  how- 
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ever,  that  in  many  acute  ami  chronic  processes,  even  when  diffused,  it 
is  especiall\'  noted  that  there  is  no  sensitiveness  to  jiressure. 

In  a  number  of  cases  merely  vague,  troul)h'some  sensations,  not  to  be 
regarded  exactly  as  pain,  occur  in  the  region  of  the;  pancreas.  These 
are  the  discomfort,  sense  of  distress,  feeling  of  pressure,  fulness,  and 
tension,  wliich  aic  esj)ecially  un|)leasaiit  in  certain  positions  of  the  body. 

4.  Pressure  on  adjacent  organs  nuiy  produce  severe  results  in 
the  course  of  the  disease.  Compicssion  of  the  intestine  first  deserves 
consideration.  The  stomach,  especially  {\m  pyloric  jjortion,  may  also 
be  compressed  under  certain  conditions,  and  stenosis  with  dilatation 
of  the  stomach  thus  may  be  caused.  This  occurred  in  a  case  r)perated 
upon  by  Bardeleben;  the  diagnosis  before  the  operation  was  closure  of 
the  pylorus  by  a  compressing  tumor.  At  the  operation  multiple  carci- 
nosis of  the  liver  and  i)(>ritoneum  were  recognized  and  no  relief  could 
be  afforded.  After  death  cancer  of  the  head  of  the  jiancreas,  compressing 
the  pylorus,  was  found. 

The  compression  of  the  intestinejiiay  give  rise  to  stenoses,  and  symp- 
toms of  obstruction  may  arise.  Not  infrequently  symptoms  of  intes- 
tinal obstruction  are  the  first  marked  evidence  of  disease  of  the  pancreas, 
and  in  a  number  of  cases  laparotomy  has  been  undertaken  because  intes- 
tinal occlusion  was  diagnosticated.  At  the  operation  the  obstruction 
was  sought  in  vain. 

Such  instances  of  real  or  apparent  obstruction  of  the  intestine  occur 
in  various  diseases  of  the  pancreas.  They  are  recorded  in  acute  pro- 
cesses, as  in  the  cases  of  Nathan,  Fitz,  Hirschberg,  Sarfert,  McPhedran, 
Parry  Dunn  and  Pitt,  Gerhardi,  Balser,  Roscnbach,  Caspersohn,  v. 
Bonsdorff,  Hovenden,  Simon  and  Stanley,  Allina. 

The  intestine  may  be  narrowed  or  entirely  closed  by  growing  tumors. 
Intestinal  occlusion  may  be  due  to  cysts,  as  was  found  in  the  cases  of 
Brown  and  Hagenbach,  and  transient  obstruction  was  noted  in  the  case 
of  Lardy. 

Intestinal  occlusion  is  reported  in  carcinoma  by  Kerckring,  de  Haen, 
Mondiere  (2  cases),  Holscher,  Teissier,  Tanner,  Salomon,  "Wrany,  Stans- 
field. 

Hindrance  of  intestinal  function,  meteorism,  and  constipation  are 
frequent  symptoms  of  disease  of  the  pancreas.  In  pancreatic  carcinoma 
Kellermann  found  constipation  60  times,  diarrhea  12  times,  and  in  9 
cases  alternate  constipation  and  diarrhea.  By  pressure  on  the  portal 
vein,  ascites,  enlargement  of  the  spleen,  and  dilatation  of  the  hemor- 
rhoidal veins  may  develop  and  edema  of  the  lower  extremities  may 
result  from  pressure  on  the  vena  cava.  One  or  the  other  ureter  may  be 
compressed  by  tumors,  and  thus  hydronephrosis  develop  (Recamier, 
Reeve). 

5.  Vomiting  and  nausea  are  remarkably  frequent,  and  are  nearly 
constant  signs  of  disease.  They  may  appear  at  the  beginning  and  persist 
throughout  the  disease.  The  various  combined  affections — the  colic, 
the  peritoneal  disturbance,  the  intestinal  obstruction,  etc. — likewise 
lead  to  vomiting. 

Nausea  and  vomiting  are  usually  present  at  the  beginning  of  abscess- 
formation,  and  vomiting  is  likewise  found  frequently  in  chronic  inter- 
stitial pancreatitis;  there  is  vomiting  also  in  hemorrhage,  although  in 
exceptional  cases  there  is  only  nausea,  or  gastric  disturbance  may  be 
entirely  lacking.     There  may  be  vomiting  of  blood  (Hooper)  or  vomiting 
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of  a  dark  brown  fluid  (Fearnside) .  Vomiting  is  a  very  frequent  symptom 
of  cancer.  Blood  may  be  mingled  with  the  vomitus,  or  pure  blood  may 
be  vomited,  especially  when  there  has  been  perforation  into  the  cavity 
of  the  stomach  or  into  the  duodenum. 

Vomiting  frequently  occurs  in  cysts  also ;  at  first  only  at  intervals, 
during  the  attacks  of  colic,  but  later  with  greater  frequency — perhaps 
after  each  administration  of  food. 

6.  Abnormalities  of  the  stools  have  already  been  discussed  in 
different  places  in  this  section.  The  frequency  of  constipation  and  the 
occasional  occurrence  of  diarrhea  have  repeatedly  been  mentioned. 
Certain  characteristic  peculiarities  of  the  stools,  steatorrhea  and  azo- 
torrhea,  have  been  reported  in  detail. 

Bloody  stools  occur  at  times  in  cancer.  Such  cases  have  been  reported 
by  Bohn,  Friedreich,  Kobler,  Mariani,  Molander  and  Blix,  and  Wesener. 
The  hemorrhages  were  generally  caused  by  ulceration  of  the  intestine. 
Pancreatic  cysts  by  rupture  into  the  intestinal  cavity  also  may  cause 
bloody  stools.  In  Pepper's  case  a  cyst  of  the  head  of  the  pancreas  broke 
into  the  duodenum  and  caused  hematemesis  and  bloody  stools.  A 
pancreatic  abscess  may  break  into  the  intestine,  and  blood  and  foul  pus 
pass  off  with  the  stools  (Percival,  Atkinson). 

A  sequestrated  pancreas  also  may  be  evacuated  with  the  stools 
(Rokitansky-Trafoyer,  Chiari-Schossberger) .  Sometimes  pancreatic  cal- 
culi are  found  in  the  stools,  as  in  the  cases  cited  by  Leichtenstern  and 
Minnich. 

7.  Dyspeptic  disturbances  are  very  frequently  recorded:  altered 
appetite  and  sense  of  hunger,  especially  anorexia,  distaste  for  meat, 
discomfort  after  meals,  sensations  of  pressure,  fulness,  epigastric  tension, 
especially  after  meal-time,  heart-burn,  eructation,  nausea,  etc. 

It  is  clear  that  it  cannot  be  considered  that  all  these  difficulties  are 
to  be  ascribed  to  the  pancreatic  affection.  They  are  mostly  to  be  re- 
garded as  resulting  from  a  simultaneous  disease  of  the  stomach  and 
intestine. 

8.  Fever  is  found  at  times  in  acute  as  well  as  in  chronic  affections 
of  the  pancreas.  In  pancreatic  abscess  and  in  bursal  abscess  there  is 
generally  an  irregular  fever  with  intercurrent  chill.  Pancreatic  abscess 
also  may  run  its  course  without  fever.  The  combination  with  peritonitis 
naturally  becomes  a  source  of  fever. 

In  cancer  the  fever  generally  depends  upon  complications,  as  cholan- 
gitis with  abscess-formation  in  the  liver,  subsequent  pancreatitis,  and 
metastases  in  the  lungs  and  pleura.  The  fever  also  may  be  related  to 
the  development  of  the  tumor  (Kobler). 

Fever  may  arise  in  cases  of  cysts  also,  in  consequence  of  the  occur- 
rence of  pancreatitis  or  of  the  suppuration  of  the  cyst.  In  gangrene 
and  necrosis  the  fever  may  develop  from  the  metastatic  pleuritis,  peri- 
carditis, leptomeningitis,  etc.  In  cases  of  pancreatic  calculi  fever  is  at 
times  noted.  In  the  patients  of  Bonet  and  Galeati  the  type  was  tertian; 
but  it  could  not  be  assumed  with  certainty  that  the  fever  had  any  relation 
to  the  lithiasis. 

In  the  case  reported  by  Minnich  and  Holzmann  fever  (37.7°  to  38.3° 
C. — 99.9°  to  101°  F.)  was  shown  during  the  colic.  Subnormal  tempera- 
ture has  been  found  especially  in  the  last  stage  of  cancer  (Bard  and  Pic). 
It  is  found  not  infrequently  as  a  manifestation  of  collapse  in  various 
acute  processes  in  the  pancreas. 
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IV.   GENERAL  STATISTICS   AND    ETIOLOGY. 

Tiu'sTWcMrniv  statistics  can  he  obtained  nndcr  only  two  conditions: 
^Vhon  tho  diap;nosis  can  he  made  with  certainty  during  life,  and  when 
there  is  a  postmortem  examination.  These  two  conditions  are  not 
fullilled  in  diseases  of  the  pancreas.  These  affections  are  rarely  to  be 
rccoji;nized  with  certainty  during;  life,  and  the  anatomic  statistics  are 
not  sulliciently  complete,  because  the  pancreas  is  not  examined  fre- 
quently enough  at  autoj)sies,  certainly  not  with  the  same  thoroughness 
as  are  the  liver  and  kidney. 

In  the  diseases  which  are  the  most  frequent  causes  of  death,  as  tuber- 
culosis, cardiac  and  renal  tliseases,  infections,  cachexias  of  different  kinds, 
and  senile  marasmus,  it  is  pr()l)able  that  the  pancreas  is  seldom  examined 
thoroughly,  and  yet  there  is  no  doubt  that  tuberculosis  causes  frcfjuent 
changes  in  this  gland,  and  that  in  cachexias  and  marasmus  atrophy  of 
the  pancreas  is  by  no  means  rare. .  Statements  about  the  pancreas  are 
rarely  found  in  postmortem  records  of  the  above-mentioned  diseases. 

It  is  probable  that  another,  even  large  series  of  diseased  processes  in 
the  pancreas  escapes  observation,  because  not  being  recognized  during 
life,  heaUng  takes  place  and  no  obvious  trace  is  found  at  a  subsequent 
postmortem  examination. 

Catarrhal  inflammations  of  the  pancreatic  duct,  continued  from  the 
intestine  or  from  the  gall-bladder,  circumscribed  acute  or  chronic  in- 
flammations, slight  hemorrhages,  disturbances  of  pancreatic  secretion, 
formations  of  concretions,  are  certainly  recovered  from,  as  will  later  be 
shown.  All  of  these  processes  are  rarely  recognized  during  life.  After 
death,  traces  might  exceptionally  be  found,  but  even  if  traces  were 
present,  search  for  them  is  rarely  made. 

Pancreatic  diseases,  consequent^,  are  by  no  means  so  rare  as  is 
repeatedly  assumed.  It  is  not  at  all  clear  why  of  the  entire  series  of 
digestive  organs — stomach,  intestine,  liver,  pancreas — the  latter  alone 
should  especially  be  protected  from  disease;  why  diseases  of  the  blood- 
vessels, gland  parenchyma,  secretory  canals  of  the  blood,  should  spare 
only  the  pancreas  whose  vital  functions  are  so  important  and  manifold, 
while  under  quite  similar  conditions  the  neighboring  organs  are  so  fre- 
quently attacked.  If  the  attention  were  given  to  the  pancreas  which 
it  certainly  deserves  on  account  of  its  physiologic  importance,  the  limited 
experience  now  at  hand  would  certainly  be  enlarged. 

Although  it  is  very  probable,  from  the  above  statements,  that  diseases 
of  the  pancreas  occur  much  more  frequently  than  is  known,  yet  it  must 
be  recognized  that  the  number  of  fatal  diseases  of  the  pancreas  is  certainly 
much  less  than  that  of  the  neighboring  organs.  Tumors  and  general 
acute  and  chrome  inflammatory  processes  occur  without  doubt  more 
rarely  in  the  pancreas  than  in  the  other  organs  of  digestion.  Statistics 
are  continually  being  published,  and  even  cases  following  a  regular  course 
are  considered  worthy  of  communication.  This 'speaks  decidedly  for  the 
relative  rarity  of  severe  diseases  of  the  pancreas  which,  if  marked,  cer- 
tainly would  not  be  overlooked  at  autopsies. 

The  figures  which  hitherto  have  been  given  are  insufficient  as  a 
basis  for  the  determination  of  the  absolute  frequency  of  diseases  of  this 
organ.  Claessen  has  collected  all  previous  to  1842,  and  there  are  322 
cases,  193  in  men  and  129  in  women.     It  will  be  seen  in  the  special 
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part  that  the  data  which  have  become  known  in  the  last  few  years  are 
relatively  much  more  numerous. 

Recent  statistics  have  been  published  by  Hansemann.  In  ten  years 
there  were  found  in  the  postmortem  records  of  the  Berlin  Pathological 
Institute  (Charite  and  Augusta-hospital)  59  cases  of  disease  of  the  pan- 
creas, 40  with  diabetes  and  19  without  this  condition.  Among  the  19 
cases,  necrosis  of  the  gland  and  fat  necrosis  were  not  included. 

In  the  postmortem  records  of  the  Vienna  General  Hospital  from  1885 
to  1895  the  following  statistics  were  found: 

Diseases  of  the  pancreas  with  diabetes 12  cases. 

Diseases  of  the  pancreas  without  diabetes 84      " 

"96       " 

The  figures  recorded  in  the  years  1893  to  1895  show  that  there  has 
been  increased  attention  directed  to  this  matter  of  late  years.  In  these 
three  years  49  cases  have  been  reported,  as  against  47  in  the  seven  pre- 
ceding years.  Claessen  states  that  more  men  than  women  suffer,  193 
of  the  former  and  129  of  the  latter.  In  Hansemann's  statistics  a  similar 
relation  was  noted,  there  being  42  men  and  17  women.  In  the  post- 
mortem records  of  the  Vienna  General  Hospital,  among  94  cases,  42 
were  men  and  52  were  women. 

Diseases  of  the  pancreas  may  occur  at  any  age.  In  late  fetal  life 
and  in  the  newborn  indurative  pancreatitis,  depending  on  inherited 
syphilis,  is  by  no  means  rare.  When  there  is  a  syphilitic  affection  of  the 
liver  in  such  children,  syphilitic  pancreatitis  is  frequently  found.  In 
early  childhood  and  youth  cancers  have  been  noted.  Bohn  found  cancer 
of  the  pancreas  in  a  child  seven  months  old,  Kiihn  in  a  girl  two  years  old, 
and  Dutil  in  a  boy  of  fourteen.  Cysts  occur  even  in  infancy.  Railton 
found  a  cyst  in  a  girl  six  months  old,  Lynn  in  a  boy  two  years  old,  v. 
Petrykowski  in  a  girl  three  and  a  half  years  old,  and  Fenger  in  a  girl 
eight  years  old.  The  last  three  cases  were  operated  upon  successfully. 
MacPhedran  describes  a  case  of  acute  pancreatitis  in  a  boy  nine  months 
old.     In  the  special  part  the  age  is  tabulated  in  a  number  of  the  diseases. 

Claessen  gives  the  following  statistics  with  regard  to  the  relative 
frequency  at  different  ages.     Among  262  cases  there  were  found: 

In  the  newborn 5  cases. 

In  the  first  year 2 

From  the  first  to  the  tenth  year    20 

From  the  tenth  to  the  twenty-fifth  year    41 

From  the  twenty-fifth  to  the  sixtieth  year   156 

Beyond  the  sixtieth  year 38 

The  postmortem  records  of  the  Berlin  and  Vienna  Pathologic  Insti- 
tutes for  a  term  of  ten  years  show  the  following  relative  frequency  of 
these  diseases  at  the  different  periods  of  life: 


BERLIN  PATHOLOGIC  INSTITUTE. 

Age. 
From  10  to  20  vfinrs 

Number  of  Cases 
4 

"      21  to  30 

(( 

12 

"      31  to  40 

12 

"      41  to  50 

11 

"      51  to  60 

9 

"      61  to  70 

5 

"      71  to  80 

4 

57 

In  two  cases  there  is  no  statement  regarding  the  age. 
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VIENNA  PATHOLOf'.IC  INSTITUTE. 
AoR.  Kl'mber  op  Cajes. 

From  10  to  20  years    3 

"      21  to  30       "      5 

"      31   to  40       "      11 

"      41   to  50       "      21 

"       51  to  GO       "      24 

"      Gl  to  70      "      23 

"      71  to  80      "      7 

"      81  to  90      "      1 

.95 

In  one  case  no  statement  Avas  made  concerning  the  age. 

The  etiology  of  pancreatic  diseases  is  usually  obscure.  The  hereto- 
fore mentioned  causes — as,  prolonged  use  of  mercury,  misuse  of  tobacco 
and  drastic  cathartics,  pregnancy  (Mondiere),  suppression  of  the  menses 
(Schonlcin) — are  scarcely  deserving  of  mention.  The  influence  of 
syphilis  and  alcohol  is  undoubted.  These  certainly  are  a  cause  of  chronic 
inflammations  of  the  gland. 

Acute  purulent  processes  are  of  bacterial  origin  and  are  to  be 
attributed  to  the  admission  of  organisms  from  the  intestine  or  from  the 
bile-passages.  This  subject  will  be  treated  more  in  detail  in  the  special 
part. 

Chronic  pancreatitis  is,  no  doubt,  due  to  a  similar  etiologic  factor. 
"S'arious  processes  which  promote  the  entrance  of  micro-organisms, 
cholelithiasis,  for  instance,  may  give  rise  to  chronic  pancreatitis. 

Catarrhal  processes  in  the  pancreatic  ducts  resulting  from  the  con- 
tinuation of  catarrh  from  the  intestine  and  biliary  tract  produce  stagna- 
tion of  secretion  and  its  results.  The  secretion  may  become  stagnant 
from  other  causes:  for  example,  the  formation  of  calculi  in  the  pancreas, 
compression  of  the  excretory  duct  by  indurations,  scars,  tumors,  calculi 
in  the  ductus  choledochus,  etc.  Chronic  pancreatitis  and  cyst  forma- 
tion may  result. 

The  influence  of  injury  in  the  production  of  cysts  and  hemorrhages 
is  well  established.  Atrophy  of  the  pancreas  certainly  may  be  a  mani- 
festation of  general  cachexia  and  marasmus.  Autodigestion  of  the  pan- 
creas is  also  to  be  mentioned  as  a  cause  of  pathologic  changes.  In  the 
section  on  Necrosis  and  Fat  Necrosis  this  question  is  more  thoroughly 
treated. 

Venous  hyperemia  and  stasis  may  result  from  disease  of  the  heart, 
lungs,  and  liver.  The  continuance  of  processes  which  have*  their  seat  in 
the  neighborhood  (neoplasms  of  the  stomach,  duodenum,  and  liver,  and 
ulcers  of  the  stomach)  may  include  the  pancreas.  Metastases  of  in- 
flammatory or  neoplastic  character  may  attack  the  pancreas. 

In  acute  and  chronic  infectious  diseases  there  are  various  alterations 
of  the  pancreas :  parenchimatous  degeneration  in  acute  infectious  dis- 
eases, and  gumma  and  tuberculosis  as  a  part  of  general  syphiUtic  and 
tuberculous  infection. 
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V.  GENERAL  THERAPY. 

From  the  rarity  with  which  a  correct  diagnosis  *  of  pancreatic  disease 
can  be  made  specialized  treatment  is  not  often  possible.  The  patients 
with  pancreatic  disease  recover  or  die  generally  without  the  disease  being 
recognized ;  therefore,  apart  from  surgical  treatment,  a  specific  treatment 
affecting  the  diseased  organ  is  usually  not  attempted.  Therapeutic 
suggestions  are  sufficiently  numerous,  the  older  physicians  having  recom- 
mended a  long  list  of  medicaments  and  methods  of  treatment. 

Claessen  enumerates  the  remedies  suggested :  Eyting  saw  a  chronic 
pancreatitis  wholly  cured  by  chlorin  and  iron;  Landsberg  states  that 
scirrhus  was  cured  by  "  nitro-muriatic  acid,  foot-bathsj  tamarind  whey, 
and  laxative  pills."  Calomel  has  been  recommended  as  a  specific  by 
various  writers  (Brera,  de  Haen,  Harder,  Berlioz,  Claessen).  Nasse 
claimed  to  have  seen  a  very  strikingly  favorable  effect  from  the  use  of 
corrosive  sublimate  in  a  severe  case  of  chronic  inflammation  with  indu- 
ration of  the  pancreas.  In  all  these  cases  of  so-called  cure  there  is  no 
proof  of  a  correct  diagnosis;  therefore  the  value  of  these  observations 
is  very  problematical. 

When  we  can  recognize  the  etiologic  factors,  a  rational  therapy  is 
possible.  Syphilis  doubtless  plays  an  important  part  in  the  production 
of  pancreatic  diseases,  and  the  antiluetic  treatment  of  chronic  inflamma- 
tion or  of  gumma  of  the  pancreas  in  a  syphilitic  patient  might  have 
favorable  results. 

Diseases  of  the  intestine  may  have  a  decided  influence  on  the  occur- 
rence of  affections  of  the  pancreas,  and  the  rational  treatment  of  catarrh 
and  bacillary  affections  of  the  intestine  may  have  a  protective  and 
healing  influence  on  the  pancreas. 

The  connection  between  chronic  inflammations  of  the  pancreas  and 
cholelithiasis  has  definitely  been  established  by  recent  experience.  There 
is  no  doubt  that  the  timely  removal  of  calculi  from  the  gall-bladder  or 
bile-ducts  can  save  the  pancreas  from  inflammation  and  is  influential  in 
promoting  the  resolution  of  existing  inflammation. 

Other  affections  of  the  liver  and  biliary  tract  also  are  of  influence 
in  the  production  of  diseases  of  the  pancreas,  and  if  the  former  can  be 
directly  treated,  disease  of  the  pancreas  may  be  prevented  and  existing 
disturbances  of  the  pancreas  perhaps  may  be  relieved. 

If  alcoholism,  arteriosclerosis,  acute  and  chronic  infectious  diseases, 
affections  of  the  heart,  lungs,  kidneys,  and  those  causing  disturbances 
of  general  nutrition,  as  diabetes  (from  extra-pancreatic  causes),  obesity, 
etc.,  which  are  of  importance  in  the  etiology  of  diseases  of  the  pancreas, 
are  checked,  the  dangers  of  impending  diseases  of  the  pancreas  are 
lessened,  or  if  actually  existing,  their  course  may  indirectly  be  alleviated. 

For  years  much  has  been  hoped  from  organotherapy  in  pancreatic 
diseases,  but  unfortunately  no  material  advance  has  been  made  in  this 
direction.  Pepsin,  and  later  pancreatin,  were  the  first  used,  long  before 
the  present  era  of  modern  organotherapy.  Some  of  the  results  obtained 
in  patients  gave  much  promise.  Under  this  head  belongs  the  case  already 
mentioned  of  Fles,  who  gave  to  a  diabetic,  who  passed  in  the  stools  much 

*  The  diagnosis  of  pancreatic  diseases  in  general  has  been  thoroughly  considered 
in  the  section  on  General  Pathology  and  Symptomatology,  and  the  diagnostic  value 
of  the  individual  symptoms  has  been  given  at  length. 
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fat  and  iiii(li<>;('st('(l  meal,  calf's  j)ancrcas  with  tlic  UhA,  and  in  conse- 
(]U('n('('  caused  an  iniprovoincnt  in  the  digestion  of  fat  and  meat.  The 
j)ancreas  was  finely  minced  in  a  mortar,  rubbed  with  0  ounces  of  water, 
and  strained.  The  resulting;  milk-like  fluid  was  taken  after  tneals. 
lOach  day  an  entire  calf's  pancn'as  was  used.  The  case  described  l)V 
Lanpdon-Down  also  could  here  be  mentioned:  A  man  fifty-two  years 
old,  sulTering  from  diabetes,  fatty  stools,  and  great  emaciation,  was 
greatly  imj)rovcd  after  the  administration  of  pancreatin  (Friedreich). 

Organotiierapy  in  the  treatment  of  diseases  of  the  })ancreas  has  been 
strongly  supported  by  the  results  of  experiments  on  animals,  as  shown 
in  a  previous  section.  Abelmann,  experimenting  on  animals  from  which 
the  pancreas  hatl  been  removed,  found  a  marked  improvement  in  the  di- 
gestion of  fats  and  jiroteids  after  pig's  pancreas  was  added  to  the  food. 
Sandmeyer  also  saw  an  im])rovement  of  fat-tligestion  after  adding  pan- 
creas to  the  food.     De  Renzi,  Cavazzani,  and  others  had  similar  results. 

It  is  evident  that  when  diabetes  was  supposed  to  be  related  to  changes 
in  the  pancreas,  the  attempt  was  made  to  treat  the  diabetes  by  the 
administration  of  pancreas  or  pancreatic  preparations,  and  numerous 
reports  have  been  made.  The  question  has  not  yet  reached  a  satisfactory* 
conclusion.  Some  authors  report  favorable  results,  while  with  others 
the  revei-se  is  the  case. 

Since  it  is  possible  only  in  rare  instances  to  make  a  diagnosis  of  pan- 
creatic diabetes  with  certainty  during  life,  because  other  characteristic 
features  are  usually  lacking,  organotherapy  was  often  used  when  the 
pancreas  certainly  was  not  the  cause  of  the  diabetes.  The  negative 
results  in  these  cases  are  of  course  not  conA^ncing,  either  for  or  against 
the  value  of  this  treatment.  But  even  in  the  cases  with  positive  results, 
strict  proof  is  generally  lacking  that  a  disease  of  the  pancreas  is  the 
necessary  cause  of  the  diabetes,  and  the  objection  certainly  is  justified 
that  any  improvement  is  to  be  referred  to  other  factors  than  the 
administration  of  pancreas  or  preparations  of  pancreas. 

Among  the  positive  results,  the  following  may  be  mentioned: 

Battistini  obtained  pancreatic  juice  from  the  fresh  gland  of  a  calf 
or  sheep  by  maceration  with  physiologic  salt  solution  or  with  glycerin. 
After  filtration  of  the  extract  through  sterihzed  paper  and  dilution  of 
the  glycerin  extract  with  water,  5  c.c.  at  first,  and  afterward  15  to  20  c.c. 
were  injected.  In  a  man  thirty-seven  years  old,  the  amount  of  urine 
before  treatment  was  4200  c.c,  in  which  were  110  gm.  of  sugar;  after 
three  injections  the  amount  of  urine  was  4110  c.c.  containing  89  gm.  of 
sugar.  Later  there  were  fever  and  a  further  diminution  of  the  glycosuria. 
The  amount  of  urea  remained  unchanged. 

In  a  woman  thirty-nine  years  old  the  amount  of  urine  fell  from  3800 
c.c.  to  2000  c.c,  the  amount  of  sugar  from  111  gm.  to  43.04  gm.  After 
the  injection  of  15  c.c.  the  result  was  still  more  significant  and  continuous; 
the  amount  of  sugar  reached  only  3  to  5  gm.  and  the  patient  felt  stronger, 
although  her  weight  did  not  increase. 

In  two  diabetics.  Hale  "Wliite  either  gave  internally  2  ounces  of  fresh 
pancreas  or  injected  two  drops  of  extract  each  morning  and  evening. 
The  amount  and  specific  gravity  of  the  urine  did  not  change,  the  urea 
in  one  case  remained  unaltered  and  in  the  other  increased.  The  excre- 
tion of  sugar  was  unaffected  in  one  case  but  diminished  in  the  other. 
The  subjective  condition  of  each  patient  was  improved. 

In  two  cases  Wood  found  improvement  of  the  general  condition,  and 
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in  one  there  was  a  diminution  in  the  amount  of  sugar.  Remond  and 
Rispal  saw  decrease  in  the  excretion  of  sugar  in  one  case  of  diahete  maigre 
after  injection  of  pancreatic  extract. 

Sibley  Knowsley  used  the  freshly  expressed  juice  or  the  slightly 
cooked  gland.  The  result  in  one  severe  case  of  diabetes  was  very  favor- 
able; the  weight  increased  about  700  gm.  and  the  subjective  troubles 
and  glycosuria  diminished. 

Lisser  used  pancreatic  enemata.  The  ox  or  sheep  pancreas  was 
minced  finely,  allowed  to  stand  for  twenty-four  hours  v.dth  an  equal 
amount  of  physiologic  salt  solution,  and  2  gm.  of  sodium  bicarbonate 
were  added  to  it  after  being  slightly  warmed.  From  50  to  120  gm.  were 
given  daily  in  the  form  of  an  enema  to  a  man  seventeen  years  old  who 
for  three  months  had  suffered  from  a  severe  diabetes  with  daily  amounts 
of  urine  equal  to  10  to  14  liters  and  an  amount  of  sugar  equal  to  6.25%. 
After  34  enemata,  the  daily  amount  of  sugar  fell  from  875  gm.  to  425 
gm. ;  but  when  the  remedy  was  omitted,  the  excreted  sugar  became  916 
gm.  and  then  fell  to  256  gm.  The  body-weight  increased  about  4^ 
pounds.  In  a  second  case  also  the  result  was  very  favorable.  The 
weight  increased  8^  pomids.  In  the  latter  case  diarrhea  occurred 
after  the  enemata  had  been  used  two  or  three  weeks. 

Bormann  used  the  gland  in  a  diabetic  thirty  j^ears  old.  With  a  strict 
diet  of  meat  the  patient  excreted  1500  to  2300  c.c.  of  urine  vdXh  30  to 
60  gm.  of  sugar,  and  with  a  diet  of  milk  and  meat  30  to  110  gm.  After 
he  had  eaten  on  each  of  three  days  a  slightly  broiled  pancreas,  the  amount 
of  sugar  was  17  gm.,  and  four  days  later  40.5  gm.  As  the  patient  refused 
to  take  the  gland,  the  juice  was  given  in  an  enema.  After  foiu-  days  the 
amount  of  sugar  was  14.6  gm.  and  then  increased  to  30.3  gm.  The 
sugar  remained  quite  constant  at  this  level,  in  spite  of  the  fact  that  the 
patient  received  a  daily  subcutaneous  injection  of  1^  c.c.  of  pancreatic 
extract.  His  subjective  condition  and  his  strength  improved.  The 
weight  increased,  the  thirst  and  amount  of  urine  had  diminished. 

Ausset  gave  the  pancreas  of  a  calf  internally  to  a  man  who  daily 
excreted  38  gm.  of  sugar.  After  two  days  the  excretion  of  sugar  had 
fallen  to  4.0  gm.  On  the  ninth  day  the  glycosuria  had  entirety  dis- 
appeared.    The  urine  remained  free  from  sugar  for  a  month. 

Among  the  negative  results,  the  f ollo'u-ing  may  be  mentioned : 

Comby  tried  injections  of  the  pancreatic  juice  of  a  guinea-pig,  pre- 
pared after  Brown-Sequard's  method,  in  a  diabetic  twenty-five  years  old. 
One-half  c.c.  was  injected  at  first  ever}"  second  day,  and  later  every  day. 
The  daily  amomit  of  urine  reached  7  to  10  liters,  the  excretion  of  sugar 
varied  between  800  gm.  and  1000  gm.,  and  the  amount  of  urea  had 
increased  to  75  gm.  The  injections  were  well-borne,  but  were  "without 
influence  on  the  course  of  the  disease. 

In  two  severe  cases  of  diabetes  Mackenzie  used  the  juice  expressed 
from  the  fresh  pancreas  in  daily  doses  of  15  gm.  .  The  amount  of  urine 
diminished  during  the  treatment.  The  subjective  symptoms,  especially 
the  thirst,  became  less.     The  glycosuria  was  not  influenced. 

Fiirbringer,  and  also  Renvers,  used  glycerin  extract  of  pancreas  in 
two  diabetic  patients  without  result. 

Goldscheider  used  pancreatic  extract  in  six  cases  of  diabetes  without 
any  result.     Senator  had  negative  results  ^^ith  pancreatin. 

In  a  diabetic  fifteen  years  old  WiUiams  tried  the  injection  of  extract 
of  pancreas,  and   later  undertook  the  implantation  of  the  gland  of  a 
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shoop  which  had  just  been  killed.  Tho  patient,  howovor,  died  comatose. 
In  two  cases  he  pive  the  gland  in  j)art  internally  and  in  part  subcu- 
tancously;  in  the  fii"st  case  no  result  was  to  be  noted,  and  in  the  second 
the  result  uas  jirohably  to  be  ascrilx'd  to  the  diet  and  the  administration 
of  codein. 

The  most  nn-ent  conunuiiications  concerninp;  the  treatment  of  pan- 
creatic diabetes  witli  preparations  of  j)ancreas  are  thf)se  of  Hu«roimenq 
and  Doyon.     They  found  that  the  excretion  of  sugar  was  not  diminished. 

In  conclusion,  mention  may  be  made  of  an  oi)servation  by  Mairet 
and  Hose,  who  found  that  in  healthy  men  the  injection  of  an  enmlsion 
of  pancreas  caused  fever,  acceleration  of  the  pulse,  weakness,  increase 
of  the  amount  of  urine  and  of  the  excretion  of  urea.  After  injection  of 
the  glycerin  extract  of  imncreas  in  21  epileptics,  an  increase  in  the  j^ar- 
oxysms  was  observed. 

In  a  number  of  diabetic  cases  which  were  admitted  to  the  Rothschild 
Hospital,  I  also  have  tried  organotherapy.  The  preparations  chiefly 
used  were  such  as  had  earlier  been  tried  with  reference  to  their  physio- 
logic activity.  The  '"zyjiiine"  tabloids  and  pancreaticum  siccum  of 
Merck,  introduced  by  Burroughs,  Wellcome  and  Co.,  had  the  desired 
activity.  In  addition,  pancreatic  enemata  prepared  according  to  LLsser's 
direction  were  tried.  The  pancreatic  preparations  recommended  by 
Knoll  were  not  used. 

The  experiments  were  made  with  eight  diabetic  patients,  and  the 
following  results  are  briefly  sketched: 

1.  H.  R.,  man  sixty-one  years  old,  admitted  on  the  24th  of  December,  1895. 
Amount  of  urine  2  liters,  specific  gravity  1031,  sugar  1.29c,  no  acetone.  January  19, 
1S96,  sugar  2.7*^^.  From  the  20th  of  January  daily  administration  of  2  zymine 
tabloids.     Februarj'  5th,  sugar  3.3%. 

2.  R.  W.,  woman  thirty-eight  years  old,  admitted  January  20,  1896.  At  the 
time  of  admission,  amount  of  m-ine  4^  liters,  specific  gravity  1030,  sugar  6%,  much 
acetone,  body-weight  45.5  kg.  March  27th,  amount  of  urine  5  liters,  3.5%  of  sugar, 
much  acetone,  body-weight  44  kg.  From  the  7th  of  April,  0.5  gm.  of  pancreatin  of 
Merck  was  given  three  times  a  day.     April  19th,  5  liters  of  urine,  5%  of  sugar. 

3.  A.  L.,  man  thirty-five  years  old,  admitted  September  30, 1895.  At  the  time  of 
admission,  4.5%  sugar,  0.026%  acetone,  acetic  acid,  specific  gravity  1026,  day's 
amount  4  liters,  body-weight  47  kg.  December  5th,  2.3%  sugar,  45.6  kg.  body- 
weight.  December  22d,  2  zymine  tabloids,  from  January  3d  3  tabloids  daily.  Jan- 
uary 20th,  3.1%  sugar,  46.5  kg.  body-weight.  March  i6th,  43.5  kg.  body-weight. 
March  27th,  1896,  discharged.  Admitted  again  April  20th,  the  patient  very  misera- 
ble, 3.7%  sugar,  5  Uters  urine,  large  amount  of  acetone.  Coma.  Death.  At  the 
autopsy,  marantic  atrophy  of  the  pancreas  was  found. 

4.  J.  R.,  man  forty-five  years  old,  admitted  February  6,  1896.  At  entrance, 
3^  liters  of  urine,  specific  gravity  1032,  sugar  3.8%,  60  kg.  body-weight.  From  the 
I6th  of  February  three  zymine  tabloids  daily,  sugar  \A^,'c,  ^  liters.  March  10th, 
4.2%  sugar,  3^  liters  uriiie  in  one  day,  tabloids  omitted.  March  21st,  3  tabloids 
again.  March  26tli,  4  hters  luine,  6.4%  sugar.  April  4th,  0.5  gm.  daily  pancreatin. 
April  15th,  4.2%  sugar,  3^  liters  urine. 

5.  M.  M.,  man  sixty-two  years  old,  admitted  March  27,  1896.  At  entrance, 
body-weight  50  kg.,  5  liters  vu-ine,  3.2%  sugar,  no  acetone,  .\fter  diabetic  diet, 
5  liters  lu-ine  and  1.4%  sugar.  From  April  4th,  0.5  gm.  pancreatin  daily.  April 
17th,  3  liters  m-ine  and  1.9%  sugar.  May  19th,  3'liters  urine,  1.9%  sugar,  and  49.5 
kg.  body-weight. 

6.  A.  R.,  man  twenty-one  years  old,  admitted  March  31,  1896.  At  entrance, 
sugar  7.7%,  specific  gravity  1040,  daily  amount  5  liters,  no  acetone,  body-weight  45 
kg.  April  15th,  after  diabetic  diet,  sugar  6.7%,  body-weight  46  kg.,  urine  5  liters. 
Three  times  a  day,  0.5  gm.  pancreatin.  May  4tli,  body-weight  48  kg.,  6.3%  sugar. 
May  7th,  pancreatin  omitted  on  account  of  severe  abdominal  pains.  The  patient  left 
the  hospital  May  31st,  and  reentered  January  2,  1897,  in  a  miserable  condition. 
Phthisis,  8  liters  urine,  specific  gravity  1032,  sugar  3.3%,  much  acetone,  body- 
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weight  45  kg.     Death  February  1st,  coma.     At  the  autopsy,  marantic  atrophy  of  the 
pancreas  was  found. 

7.  J.  J.,  woman  fifty-four  years  old,  admitted  March  2,  1897.  Diabetes  for  ten 
years.  In  the  year  1891,  8%  sugar.  At  entrance,  body- weight  56  kg.,  urine  3^  liters, 
specific  gravity  1030,  traces  of  albumin,  4.4%  sugar,  large  amount  of  acetone.  The 
following  table  shows  the  data  noted  by  Dr.  Katz.  From  March  7th  to  March  24th 
the  patient  received  15  pancreatic  enemata  made  according  to  Lisser.  March  24th, 
the  patient  complained  of  severe  colicky  pains  in  the  region  of  the  stomach,  com- 
bined with  oppression.     The  patient  had  previously  often  suffered  from  anginoid 
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attacks.  March  25th,  vomiting  after  indigestion,  repeated  »evoral  tinien  during  the 
day.  Tongue  dry,  pulse  120,  terniwrature  normal.  March  27tli,  coUajwe,  coma. 
March  2Sth,  death.  .\t  the  autopsy  were  found:  Degeneratio  niyocardii  adiiMjsii  ex 
emlarteriitide  chron.  arter.  coron.  C'irrhosi.s  hepatis  in  potatrice.  Tumor  lienis 
chronicus.  Catarrlius  vcntric.  et  intcst.  chronicas.  Diahetes  mellit.  The  pan- 
creas large,  dense,  infiltrated  with  much  fat  tissue,  which  also  lies  between  the  lobules 
of  the  pancreius.  The  lobules,  on  section,  appear  shari)ly  defined,  separated  from 
each  other  by  loose  connective  ti.ssue;  reddisli-gray.  Weight  97  gm.  Micro.scopic 
examination  showed  nothing  pathologic.      (Prosector,  Dr.  Zemann.) 

8.  Ch.  Sell.,  woman  twenty-four  years  ohl,  admitted  March  9,  1897.  The  ex- 
aminations of  the  urine  during  the  whole  stay  at  the  hospital  were  made  by  Dr.  Katz 
in  the  same  thorough  niamuT  as  in  the  preceding  cfise.  At  entrance,  amount  of 
urine  3U00  c.c. ;  specific  gravity  1038;  sugar  5.9'^( ,  177  gm.  a  day;  acetone  0.0Io%, 
0.458  gm.  a  day.  March  19th,  3500  c.c.  urine,  specific  gravity  1033,  sugar  4.7'^%, 
165.5  gm.  in  the  day's  amount,  0.021%  acetone,  0.752  gm.  of  acetone  in  the  day's 
amount  of  urine.  Pancreatic  enemata  for  nine  days.  March  28th,  2500  c.c.  urine, 
specific  gravity  1036,  sugar  5.17%,  128.3  gm.  in  the  day's  amount  of  urine.  On 
leaving  the  hospital,  April  8th,  the  amount  of  urine  was  2000  c.c,  specific  gravity 
1035,  sugar  5.6%,  112.2  gm.  per  day. 

The  experiments  showed,  therefore,  that  the  administration  of  pan- 
creatic preparations  was  without  influence  on  the  course  of  the  diabetes. 
The  variations  observed,  now  an  increase  and  now  a  diminution  in  the 
excretion  of  sugar,  certain!}-  had  no  connection  with  the  treatment, 
and  much  more  probably  were  due  to  the  diet  or  other  factors.  In 
several  of  the.se  cases,  on  account  of  the  large  amount  of  acetone  or  on 
account  of  advanced  phthi.sis,  a  strict  diabetic  diet  could  not  be  ordered, 
and  many  patients  avoided  the  diet  prescribed  despite  the  most  careful 
watching.  It  is,  therefore,  not  strange  if  figures  appear  which  are  to  be 
explained  only  by  the  increased  ingestion  of  sugar. 

Among  all  these  cases  there  was  not  one  which  could  be  shown  posi- 
tively to  be  one  of  pancreatic  diabetes.  Many  of  the  patients  presented 
during  life  the  perfect  picture  of  diabete  maigre.  They  were  relatively 
yoimg,  thin,  and  the  diabetes  pursued  a  rapid  course.  It  was  certain 
that  some  adhered  strictly  to  the  prescribed  diet,  and  yet  a  great  deal  of 
sugar  always  was  excreted.  The  complication  with,  tuberculosis,  men- 
tioned b}^  Lancereaux,  was  likewise  present.  Peculiar  pancreatic  symp- 
toms, as  changes  in  the  digestion  of  fat  and  proteids,  etc.,  did  not  appear. 

In  two  fatal  cases  changes  were  found  in  the  pancreas,  but  they  were  by 
no  means  such  as  could  be  claimed  "uith  certainty  to  be  the  cause  of  the 
diabetes.  On  the  contrary,  the  assumption  was  justified  that  these 
were  conditions  of  general  marasmus  produced  by  the  diabetes.  The 
experiments  made  by  us,  therefore,  are  not  conclusive.  It  may  still  be 
possible  that  in  cases  of  genuine  pancreatic  diabetes  organotherapy  would 
have  a  favorable  influence. 

There  is  but  little  experience  in  the  effect  of  pancreatic  preparations 
on  diseases  of  the  pancreas.  In  one  of  my  cases  I  believe  I  can  justly 
assume  a  favorable  influence  of  such  preparations  on  the  digestion  of 
fats.  Although  the  diagnosis  of  disease  of  the  pancreas  was  not  estab- 
lished by  an  autopsy,  yet  such  marked  symptoms  were  present  that 
there  seems  to  be  scarcely  any  doubt. 

The  case  was  as  follows:  J.  X.,  forty-nine  years  old,  many  years  before  had  an 
attack  of  pneumonia  and  malaria ;  for  several  years  had  frequent  attacks  of  dis- 
turbance of  digestion  after  errors  of  diet ;  seven  montlis  before  our  obser\-ations  be- 
gan had  noticed  pains  in  the  epigastrium  gradually  increasing  in  severity;  the  pa- 
tient felt  these  pains  running  across  the  upper  portion  of  the  abdomen.  They  were 
generally  independent  of  eating,  were  sometimes  slighter  and  sometimes  more  severe 
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after  a  meal.  The  patient  lost  flesh.  As  there  was  at  the  same  time  migraine,  ring- 
ing in  the  ears,  general  weakness,  and  no  abnormal  objective  signs,  the  diagnosis  had 
been  nem-algia  or  neurosis.  , 

When  I  saw  him  for  the  first  time,  there  were  circumscribed  tenderness  in  the 
epigastrium  and  slight  yellow  color  of  the  sclerotic  in  the  m-ine ;  there  was  a  faint  reac- 
tion of  bile-pigment,  but  no  sugar.  Under  observation  the  jaundice  became  daily- 
more  intense,  the  stools  were  wholly  free  from  bile,  and  the  quantity  was  remarkably 
large  in  comparison  to  the  relatively  small  amount  of  nourishment. 

The  examination  of  the  stools  gave  the  following  results :  Stools  formed,  white, 
perfectly  free  from  bile,  of  salve-like  consistency.  Microscopic  examination :  (1)  A 
few  remains  of  distinct  muscle-fibers,  with  the  structure  well  preserved  *;  (2)  few 
vegetable  cells;  (3)  fat-drops;  (4)  very  numerous  fat-acid  needles;  (5)  bacteria, 
detritus.  The  examination  of  the  in-ine  resulted  as  follows:  Specific  gravity,  1018; 
acid;  indican  in  large  amounts;  no  abnormal  constituents. 

The  sensitiveness  to  pressure  in  the  epigastrium  increased  and  a  resistance  to  the 
right  of  the  median  line  and  extending  along  the  same  could  be  recognized.  The 
resistance  became  more  and  more  marked  and  on  certain  days,  especially  when  the 
stomach  was  empty,  a  hard  mass  very  sensitive  to  pressure  was  very  distinctly  to  be 
,felt  extending  from  the  right  across  the  median  line  of  the  abdomen ;  it  moved  some- 
what downward  at  each  inspiration.  The  stomach  was  not  dilated.  The  liver  in- 
creased gradually  in  size,  the  gall-bladder  could  be  more  and  more  distinctly  palpated 
as  a  pear-shaped  tumor,  and  the  poor  digestion  of  fat  and  proteids  became  more  and 
more  pronounced. 

The  coincidence  of  all  these  symptoms  made  the  diagnosis  of  car- 
cinoma of  the  head  and  body  of  the  pancreas  seem  very  probable.  The 
pains  across  the  epigastrium  for  months,  the  emaciation,  the  gradually 
increasing  jaundice,  even  to  perfect  closure  of  the  ductus  choledochus, 
the  poor  digestion  of  fats  and  proteids,  the  appearance  of  a  tumor  corre- 
sponding in  position  to  that  of  the  pancreas,  the  growth  of  this  tumor, 
the  lack  of  symptoms  which  would  point  to  a  pyloric  or  duodenal  cancer 
or  to  cholelithiasis,  all  justified  the  diagnosis  of  cancer  of  the  pancreas. 

Merck's  pancreatin,  1  gm.  daily,  was  given  to  this  patient,  and  the 
stools  examined  some  days  later  showed  a  decided  improvement  in  the 
digestion  of  fats.  Repetition  of  the  examination  gave  the  same  result. 
The  patient  also  expressed  himself  as  feeling  better,  and  did  not  feel  sO' 
weak  as  formerly.  From  news  which  I  received  some  weeks  later  from 
the  patient,  I  was  able  to  decide  that  no  essential  change  had  occurred 
in  his  condition.  This  is  the  only  case  in  which  I  could  persuade  myself 
that  there  was  a  real  improvement  in  the  digestion  of  fats  and  proteids 
from  the  administration  of  preparations  of  pancreas. 

[Salomon  |  increased  the  digestion  of  fat  in  a  mild  case  of  diabetes 
with  fatty  stools  by  the  administration  of  fresh  pancreas  in  capsules 
or  spread  on  bread.*  In  the  periods  before  and  after  medication  51% 
and  85%  respectively  of  the  fat  ingested  were  unabsorbed,  during  the 
intervening  period  when  the  pancreas  w^as  given  but  19%  of  the  fat  was. 
unassimilated.  In  another  experiment  upon  the  same  individual  pankreon 
was  used  instead  of  the  fresh  pancreas.  In  the  preliminary  period 
38.4%  of  the  ingested  fat  escaped  absorption;  in  the  next  period  1  gm. 
pankreon  was  given  five  times  daily  and  the  percentage  of  undigested 
fat  fell  to  21.3. 

Joslin  %  increased  the  digestion  of  fat  50%  by  the  use  of  ox-bile  given 
in  pill-form. — Ed.] 

The  recommendation  may  well  be  made  that  further  experiments  in 

*  The  patient  in  the  last  few  days  had  eaten  only  a  very  small  amount  of  scraped 
beef. 

■f  Berl.  klin.  Wochen.,  1902,  p.  45. 

$  Jour,  of  Experimental  Med.,  1901,  p.  513. 
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this  direction  should  be  undertaken.     It  is  to  be  assumed  that  in  di8turl>- 

ances  of  dicjcstion  w  hicli  arc  eauscd  by  lack  of  the  pancreatic  juice  a  better 
utilization  of  the  food  would  be  bidUf;;ht  about  l)y  the  use  of  active  pan- 
creatic prejjarations.  l"or  this  purpose  the  pure  gland,  as  in  the  earlier 
cases,  or  pancreatic  pn^parations  should  be  used. 

It  is  doubtful  from  experience  thus  far  whether  an  efficient  organo- 
therapy for  the  diseased  pancreas  can  be  found  lik(!  that  ff)r  diseases  of 
the  thyroid. 

Surgery,  in  the  last  few  years,  has  been  successful  in  the  treatment 
of  diseases  of  the  i)ancreas.  Cysts,  abscesses,  necroses,  even  tumors  of 
the  pancreas  have  been  operated  upon  with  brilliant  results.  To  be 
sure,  some  operations  were  performed  even  before  the  time  of  Lister,  as 
by  A.  Petit,  Caldwell,  Kleberg  and  Wagner,  Wandesleben,  but  it  was 
CJussenbauer  who,  by  successfully  operating  on  a  c}'st,  opened  the  way 
for  pancreatic  surgery' . 

Under  Special  Considerations  the  details  of  this  important  achieve- 
ment \A'ill  be  given,  and  it  is  to  be  expected  that,  with  the  advance  of  our 
knowledge  of  diseases  of  the  pancreas,  a  rational  surgical  therapy  will 
be  placed  on  a  firmer  foundation.  Symptomatic  treatment  alone  is  all 
that  is  left  for  the  clinician,  in  the  present  state  of  our  knowledge,  when 
the  etiologic  treatment  earlier  described  fails  or  is  without  hope.  The 
narrow  field  of  the  physician's  activity  is  limited.  Its  object  is  to  lessen 
pain,  to  provide  sufficient  nourishment,  the  eventual  introduction  of 
artificial  feeding,  the  increasing  of  strength,  in  order  to  gain  time,  that 
a  process  capable  of  recover}-  may  end  favorably,  and  the  alleviation  of 
distressing  symptoms  caused  by  such  complications  as  jaundice. 


SPECIAL  CONSIDERATIONS. 

I.  INFLAMMATIONS  OF  THE  PANCREAS. 

So  far  as  present  anatomic  and  clinical  data  show,  the  inflammations 
of  the  pancreas  are,  on  the  whole,  rare  diseases.  Among  the  18,509 
autopsies  v/hich  were  conducted  in  the  Vienna  General  Hospital  during 
the  years  1885  to  1895,  only  15  cases  are  found  noted — 1  of  hemorrhagic 
pancreatitis,  9  abscesses  (primary  and  secondary),  and  5  cases  of  chronic 
indurative  pancreatitis. 

Inflammations  of  the  pancreas  undoubtedly  occur  more  frequently 
than  is  thought,  because  there  are  curable  forms  leaving  no  traces,  as 
will  appear  later. 

In  general  we  can  distinguish  the  following  varieties  * : 

(1)  Acute  hemorrhagic  pancreatitis;  (2)  suppurative  pancreatitis; 
(3)  necrotic  pancreatitis;  (4)  chronic  indurative  pancreatitis. 

The  variety  of-  disease  characterized  by  Friedreich  and  others  as 
acute  parenchymatous  pancreatitis,  and  which  is  found  especially  in  severe 
infectious  diseases,  ought  not,  as  Dieckhoff  states,  to  be  included  among 
the  inflammations,  but  rather  among  the  retrograde  disturbances  of  nutri- 
tion. 

Mixed  forms  also  may  occur;  thus,  purulent  inflammations  with 
hemorrhages,  purulent  inflammations  with  indurative  pancreatitis,  puru- 
lent and  chronic  indurative  inflammations  with  necroses. 


U  ACUTE  HEMORRHAGIC  PANCREATITIS. 

There  is  no  doubt  that  slight  degrees  of  hemorrhage  occur  in  the 
course  of  both  acute  and  chronic  varieties  of  inflammation.  Hemor- 
rhages into  the  pancreatic  tissue  occur  easily,  as  it  appears,  under  certain 
conditions.  This  may  be  based  on  the  anatomic  structure  (Fitz).  Hem- 
orrhages easily  arose,  in  our  experiments  upon  animals,  in  the  attempt 
at  extirpation  of  a  portion  of  the  gland  or  of  the  whole  gland  and  in  the 
artificial  inflammations. 

The  term  hemorrhagic  pancreatitis  is  used  by  many  authors  to  repre- 

*  A  catarrhal  pancreatitis  is  also  mentioned  by  many  authors.  The  inflamma- 
tory processes  in  the  parenchyma  of  the  gland  which  take  their  origin  from  catarrhs 
of  the  excretory  duct  -^all  be  referred  to  in  the  following  description.  Doubtless 
there  is  a  catarrhal  inflammation  of  the  excretory  duct,  which  runs  its  course  without 
inflammatory  changes  in  the  gland  itself.  A  clinical  presentation  of  this  process 
appears  impossible  in  the  present  condition  of  our  knowledge,  as  neither  the  ana- 
tomic data  nor  the  clinical  symptoms  are  clear  enough  to  enable  a  distinct  pictm-e  of 
the  disease  to  be  formed.  Further  investigation  must  be  made  in  order  to  permit 
clinical  recognition  of  these  processes,  probably  of  not  infrequent  occurrence  and  also 
■curable. 
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sent  a  process  witli  characteristic  syrnptonis  in  whiidi  more  or  less  ex- 
t(Misive  lu'in()rrha<j;e,  alTectinp;  a  larpe  i)art  of  the  entire  gland,  stands  in 
the  forefjroiind. 

It  is  a  mooted  point  wjiether  in  these  cases  the  hemorrhugc  is  only  the 
eonseciuence  of  the  inflammation,  or  whether  the  hemorrhage  is  primary 
and  the  inflannnation  sccontlarv,  or  whether  there  is  simply  a  hemorrhage 
in  which,  liecause  of  the  rai)id  course  or  for  some  other  reason,  no  in- 
fiannuatory  processes  at  all  develop. 

Neither  the  pathologists  nor  the  clinicians  are  agreed  in  their  under- 
standing of  the  process.  Orth  says  regarding  it:  "Parenchymatous 
pancreatitis  is  generally  connected  with  hemorrhages,  wliich  were  in 
many  cases  so  considerable  that  the  extravasated  V)lood  escajjed  through 
the  pancreatic  duct  into  the  intestine.  It  is  possible  that  some  of  the 
fatal  hemorrhages  are  to  be  regarded  as  symptoms  of  a  pancreatitis." 
Birch-Iiirschfeld  mentions  two  cases  wliich  indicate  the  existence  of  a 
hemorrhagic  pancreatitis  leading  quickly  to  death.  According  to  Ziegler, 
hemorrhages  may  occur  in  the  region  of  the  pancreas  as  the  consequence 
of  inflammations,  and  may  be  so  severe  that  the  intrapancreatic  con- 
nective tissue  and  the  fat  tissue  are  filled  with  blood,  hematomata  thus 
being  formed.  An  opposite  view  is  advanced  by  Dieckhoff.  Restates 
that  in  an  exact  investigation  of  the  cases  known  it  has  been  shown 
that  a  great  part  of  the  cases  characterized  as  hemorrhagic  pancreatitis 
had  another  cause  for  the  hemorrhage,  and  the  inflammatory  phenomena 
were  due  to  the  hemorrhage.  Dieckhoff  considers  it  not  improbable 
''that  in  an  acute  inflammation,  through  injuries  of  the  vessel-wall, 
minute  hemorrhages  can  occur  in  the  pancreas  as  in  other  inflamed 
organs.  This  variety  does  not,  however,  receive  the  designation  hemor- 
rhagic pancreatitis,  which  term  is  rather  applied  to  those  cases  Avhere 
hemorrhage  predominates  and  where  frequently  the  proof  is  absent." 

The  same  divergency  of  views  exists  among  the  authors  who  consider 
the  subject  from  the  clinical  point  of  view.  Fitz  takes  the  most  decided 
position ;  he  describes  hemorrhagic  pancreatitis  as  an  independent  afTec- 
tion  from  the  cHnical  point  of  view,  separates  it  from  the  hemorrhages, 
and  collects  from  the  literature  17  illustrative  cases. 

Fitz  assumes,  to  be  sure,  that  the  anatomic  signs  are  not  clear  enough, 
but  considers  himself  justified  in  assuming  the  presence  of  an  inflammation 
if  the  symptoms  indicate  it .  AMien  the  general  symptoms  of  inflammation 
are  present,  says  Fitz,  and  when  the  pancreas  is  described  as  infiltrated 
with  blood,  then  such  a  combination  of  symptoms  and  lesions  is  to  be 
reckoned  rather  among  the  inflammations  than  among  the  hemorrhages. 

Seitz,  in  a  thorough  and  comprehensive  study,  investigated  all  the 
known  cases  pertaining  to  this  subject,  and  came  to  the  conclusion  that 
inflammation  as  cause  of  considerable  hemorrhage  into  the  pancreas  is, 
up  to  the  present  time,  "not  so  clearly  and  positively  shown  as  we  might 
wish."  He  does  not  deny  the  possibility  of  its  occurrence,  but  incUnes 
to  the  view  that,  so  long  as  the  opposite  is  not  shown,  the  inflammatory- 
symptoms  are  to  be  regarded  as  consequences  of  the  hemorrhages.  These 
inflammations,  which  may  reach  the  highest  degree,  become  much  more 
probable  through  the  communication  of  the  pancreas  with  the  intestine, 
through  the  great  tendency  of  the  gland  to  decomposition,  and  through 
the  proximity  of  the  peritoneum  and  through  the  chemical  peculiarities 
of  the  pancreatic  secretion. 

In  spite  of  the  observation  of  Seitz,  so  apt  in  many  respects,  the 
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idea  of  a  hemorrhagic  pancreatitis  is  maintained  in  recent  publications, 
as  those  of  Korte,  Jung,  Dettmer,  Cutler,  Parry,  Dunn  and  Pitt,  etc. 

The  divergence  of  views  just  described  is  easily  explained.  In  the 
clinical  form  of  the  process,  which  some  term  pancreatic  apoplexy  and 
others  term  hemorrhagic  pancreatitis,  there  is  absolutely  no  means  by 
which  it  can  be  decided  whether  the  hemorrhage  is  the  result  of  an  in- 
flammation or  the  inflammation  is  a  result  of  the  hemorrhage,  or  whether 
there  is  simply  a  severe  hemorrhage  without  any  inflammation  at  all. 

In  all  cases  the  pathologic  picture  is  about  as  follows :  Usually  there 
is  the  sudden  onset  of  the  symptoms,  violent  pains  in  the  region  of  the 
stomach  and  miibilicus,  nausea,  vomiting,  frequently  the  appearance  of 
intestinal  obstruction,  immediate  occurrence  of  collapse  with  feeling  of 
anxiety,  great  rapidity  of  pulse,  dyspnea,  rapid  loss  of  strength,  death 
from  exhaustion  in  a  few  hours  or  at  longest  in  a  few  days. 

This  distinction  between  inflammation  with  hemorrhage  and  hemor- 
rhage with  inflammation  cannot  in  most  cases  be  seen  in  the  body  after 
death,  and  so  it  happens  that  one  author  regards  as  a  pure  hemorrhage 
the  same  case  which  another  considers  as  inflammation.  Of  the  17 
cases  which  Fitz  regards  as  examples  of  hemorrhagic  pancreatitis,  Seitz 
recognizes  no  one  of  them  as  proved  with  certainty,  and  he  considers  it 
also  more  probable  in  all  the  cases  that  the  inflammation  is  a  secondary 
process.  Even  the  cases  which  are  generally  regarded  as  hemorrhagic 
pancreatitis— those  of  Loschner,  Oppolzer,  Osier  and  Hughes,  Hirsch- 
berg,  Birch-Hirschfeld — do  not,  according  to  Seitz,  present  the  proof 
that  the  inflammation  was  the  cause  of  the  hemorrhage. 

I.oschner's  case:  An  inebriate,  twenty-six  years  old,  dyspeptic  for  five  years, 
mostly  in  consequence  of  faults  of  diet.  About  three  weeks  before  the  last  sickness 
there  were  repeated  attacks  of  colic.  Suddenly  continuous  torturing  pain  in  the 
upper  abdominal  region  with  great  restlessness,  vomiting  of  stomach-contents,  con- 
stipation, slight  fever,  on  the  fourth  day  of  the  disease  collapse,  epigastrium  dis- 
tended, very  sensitive  to  pressure;  burning,  often  stabbing  pains,  which  extend  to 
the  right  toward  the  duodenum  and  to  the  left  toward  the  spleen  and  also  radiate 
backward  and  toward  the  right  shoulder;  the  constipation  persistent,  death  from 
collapse.  At  the  autopsj'  the  pancreas  was  found  dense,  more  than  twice  as  thick  as 
normally,  of  a  violet  color  externally.  On  cutting  into  the  gland,  a  large  amount  of 
dark  blood  gushed  forth,  the  individual  acini  were  greatly  enlarged,  dark-colored,  and 
traversed  with  vessels  distended  with  blood;  the  intervening  cellular  connective 
tissue  was  infiltrated  with  blood,  the  mucous  membrane  of  the  excretory  duct  ap- 
peared dark  red.  In  the  head  of  the  pancreas  a  finely  granular,  yellow  exudation 
was  seen  here  and  there  between  the  acini. 

Seitz  rightly  suggests  that  in  this  case  it  was  not  thoroughly  shown 
that  a  primary  i'nflammation  existed.  Just  as  little  is  it  shown  in  the 
case  described  by  Oppolzer. 

A  strong,  previously  healthy  man  had  severe  cardialgic  attacks,  wMch  constantly 
increased.  On  entrance,  there  were  great  restlessness,  vomiting  of  abundant  bilious 
masses,  very  frequent  pulse,  cold  extremities,  drawn  face,  severe  pain  in  the  region  of 
the  stomach,  increasing  on  pressure,  constipation,  high  fever ;  death  tliree  days  after 
admission  into  the  hospital.  At  the  autopsy  the  pancreas  was  found  enlarged  to 
three  times  its  normal  size,  and  on  section  a  bloody  exudation  was  seen  between  the 
dark-red  acini ;  the  surrounding  tissues  were  infiltrated  with  blood. 

In  this  case,  also,  there  is  no  proof  that  an  inflammation  was  the 
primary  process.  In  the  case  of  Hirschberg  there  were  symptoms  of 
intestinal  obstruction  in  a  very  fleshy  woman  fifty-six  years  old,  on 
whom  laparotomy  was  performed  on  the  fourth  day  after  the  beginning 
of  the  disease.     Death  at  the  end  of  five  hours.     At  the  autopsy  the  pan- 
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creas  was  found  fjroatly  enlarged,  black  from  h('iiu)rrha/;('.s,  there  was 
fatty  degeneration  anil  j^eneral  peritonitis.  Signs  of  fat  necrosis  were 
seen  at  the  operation  as  well  as  in  the  corpse. 

It  is  not  shown  j)ositively  in  the  cases  of  liirch-Hirsciifcld  also  that 
tlu'  inllanniuition  ])rece(led  the  hemorrhage. 

Hawkins  also  came  to  the  same  conclusion  as  Seitz  and  I)ieckhofT. 
It  is  iiuestionahle,  says  Hawkins,  whether  the  cases  of  acute  hemorrhagic 
pancreatitis  in  general  are  not  to  be  regarded  as  j^-imary  hemorrhages 
with  secondary  inllanunatory  processes.  "If  the  patient  survives  the 
first  attack,  it  is  certainly  clear  that  secondary  changes  must  occur, 
analogous  to  the  conditions  in  renal  infarction."  Although  we  must 
grant  that  Seitz,  DieckhofT,  and  Hawkins  arc  right  in  the  assinnption  that 
the  hemorrhage  is  in  most  cases  to  be  regarded  as  the  primar}'  factor, 
yet  some  facts  are  to  be  mentioned  which  do  not  easily  dispose  of  the 
idea  that  inflanuiiatory  processes  may  be  the  cause  of  the  di.sease  which 
runs  so  rapid  a  course.     These  facts  are  as  follows: 

1.  Seitz  has  suggested  the  following  question  as  one  of  the  most 
important  suj)ports  of  his  reasoning:  Why  are  there  no  cases  of  im- 
mediately fatal  inflannnation  reported  without  hemorrhage?  The  most 
recent  literature  reports  two  such  observations.  Cay  ley  describes  a 
case  of  acute  pancreatitis  in  a  man  thirty  years  old  who  had  previously 
been  healthy;  probably  alcoholic.  Three  days  before  admission  to  the 
hospital,  without  definite  cause,  pains  began  in  the  stomach,  constipa- 
tion, but  no  severe  feeling  of  sickness.  01.  ricini  and  laudanum  were 
ordered.  On  the  next  day,  continuous  pain ;  in  spite  of  this,  the  patient 
continued  to  work.  Then  there  was  vomiting.  On  the  third  day  the 
condition  became  more  threatening  and  the  patient  was  brought  to  the 
hospital. 

Status  prscsens:  Deep  collapse,  extremities  cold,  skin  moist,  pulse  about  150, 
scarcely  perceptible,  slight  cyanosis,  irregular  respiration,  temperature  37.0°  C. 
(98.6°  F.),  falling  to  35.2°  C.  (94.4°  F.),  violent  vomiting  of  milk,  no  symptoms  of 
regurgitation  of  intestinal  contents,  severe  pain,  sensitiveness  to  pressure  in  the  epi- 
gastrium, abdomen  not  distended,  every^\-here  tympanitic,  liver  dulness  normal, 
anuria,  small  evacuation  of  stools  after  enema,  collapse  despite  stimulants;  a  fluid 
stool  before  death,  which  occurred  on  the  fourth  day  of  the  illness. 

Autopsy :  Body  very  rich  in  fat,  great  omentum  and  retroperitoneal  tissue  over- 
laden "u-ith  fat,  liver  shows  marked  fatty  degeneration,  heart  enveloped  with  fat, 
about  ^  liter  of  bloody  serum  in  the  peritoneal  cavity,  the  peritoneum  over  the  pan- 
creas and  intestine  dull,  injected,  and  reddened,  but  showed  no  fibrinous  exudation. 
Tissue  about  the  pancreas  infiltrated  with  bloody  scrum,  the  fat  tissue  here  and  in 
the  adjacent  mesentery  shows  distinct  fat  necrosis.  On  lying  in  the  water,  a  milky 
fluid  exuded,  which  was  regarded  by  ^'olcker  as  saponified  fat.  The  pancreas  was 
enlarged,  reddened,  somewhat  brittle,  the  lobules  pale  red,  transparent,  resembling 
salmon,  doubtless  in  a  condition  of  coagulation  necrosis,  organ  edematous  with 
bloody  serum.  Pancreatic  duct  normal,  containing  no  calculi.  Although  there 
was  a  general  infiltration  of  bloody  colored  serum  in  and  around  the  pancreas,  yet 
neither  hemorrhage  nor  suppuration  was  to  be  shown  in  the  gland.  Other  organs 
normal. 

On  the  basis  of  his  observations,  Cayley  comes  to  the  conclusion 
that  hemorrhages  are  not  an  essential  factor  in  the  pathologic  picture 
of  acute  pancreatitis. 

The  absolute  proof  is  not  brought  forward  that  there  was  really  an 
inflammation,  as  an  exact  microscopic  examination  of  the  case  was  not 
made,  although  it  is  certain  that  the  clinical  picture  of  the  preceding 
case  corresponds  to  an  acute  hemorrhagic  pancreatitis,  on  account  of 
the  epigastric  pain  for  one  or  two  days,  the  sensitiveness  to  pressure, 
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vomiting,  the  sudden  occurrence  of  collapse,  which  lasted  until  death 
on  the  fourth  or  fifth  day  of  the  illness,  and  although  there  was  certainly 
no  hemorrhage  in  the  gland.  Certainly  fat  necrosis  was  present,  and 
it  may  be  that  the  same  factor  which  led  to  this  lesion  caused  the 
changes  in  the  pancreas,  either  directly  or  in  the  way  of  the  fat  necrosis 
(see  section  on  Fat  Necrosis) .  Likewise  an  analogous  case  reported  by 
Kennan  does  not  give  absolute  proof. 

A  woman  tlairty-eight  years  old  was  attacked  with  vomiting  and  pains  in  the 
upper  abdomen.  The  discomforts  persisted,  the  abdomen  became  distended,  on  the 
day  afterward  some  m-ine  was  evacuated,  but  after  that  the  anuria  was  complete. 
On  the  day  of  admission  to  the  hospital  there  was  collapse,  subnormal  temperature, 
pulse  scarcely  to  be  felt,  cold  sweat,  no  vomiting,  pain  slight,  sensorium  perfectly 
free,  no  jaundice,  obstipation.  On  the  next  morning,  death.  Duration  of  the  dis- 
ease, forty-two  hom's. 

At  the  autopsy  the  woman  was  very  well  nourished;  the  great  omentum  very 
rich  in  fat,  adherent  in  places  to  the  peritoneum  of  tlie  pelvis;  slight  peritonitis;  adhe- 
sions between  the  intestinal  coils;  large  intestine,  especially  the  descending  colon, 
injected  in  places,  of  a  very  dark  color  in  tlie  region  of  the  splenic  flexure,  with  numer- 
ous dark-colored  extravasations  of  blood  on  its  surface ;  the  main  mass  of  inflamma- 
tion in  the  neighborhood  of  the  head  of  the  pancreas.  The  pancreas  itself  was 
markedly  infected  and  enlarged,  "evidently  by  inflammatory  changes."  The  duc- 
tus choledochus  and  gall-bladder  contained  numerous,  wliitish,  faceted  calculi.  One 
of  these  was  found  in  the  duodenum ;  they  were  about  the  size  of  a  pea  and  possessed 
a  dark  nucleus. 

The  passage  of  a  gall-stone  into  the  duodenum,  Kennan  thinks,  may 
have  been  sufficient  to  produce  lesions  which  rendered  possible  the  en- 
trance of  infectious  organisms  through  the  duct  into  the  pancreas.  In 
this  case  also  there  was  no  careful  microscopic  examination,  and  it  is 
not  shown  whether  an  inflammation  really  existed,  although  the  possi- 
bility cannot  be  denied  that  in  this,  as  well  as  in  the  case  just  described, 
primary  inflammatory  processes  were  present. 

2.  Some  cases  are  reported  in  the  literature  in  which  an  inflammatory 
process  certainly  existed  with  the  hemorrhage,  and  in  which  it  must  be 
granted  that  the  inflammation  was  possibly  the  primary  factor. 

1.  Zahn's  case:  Waiter  twenty-one  years  old,  previously  always  healthy;  four- 
teen days  before  he  suffered  from  a  pain  in  the  neclc,  which  had  disappeared  com- 
pletely for  eight  days,  when  on  the  19th  of  February  he  suddenly  on  awakening  felt 
pain  in  the  region  of  the  umbilicus.  The  pains  were  so  severe  that  he  had  to  return 
to  his  bed,  and  they  lasted  until  the  following  day.  On  entering  the  hospital,  there 
was  cyanosis  of  the  hands  and  feet,  small,  scarcely  perceptible  radial  pulse.  Tlie 
patient  complained  of  fulness  and  weight  at  the  pit  of  the  stomach,  the  abdomen  was 
distended  and  sensitive  to  pressure,  especially  in  the  region  of  the  cecum,  with  occa- 
sional eructation  and  nausea.  On  the  next  day  there  was  at  first  slight,  but  later 
constantly  increasing  dehrium.  There  was  diarrhea,  urine  normal.  On  the  fourth 
day  there  was  slight  jaundice;  the  temperature  varied  between  36.0°  C.  (96.8°  F.) 
and  37.6°  C.  (99.7°  F.).  Death  February  27th.  The  chnical  diagnosis  was  pyo- 
septicemia  arising  from  the  intestine. 

At  the  autopsy  there  was  found,  besides  cloudy  swelling  of  the  kidney  and  liver, 
a  fibrinopurulent  inflammation  of  the  peritoneum.  The  mesocolon  in  its  whole  ex- 
tent, even  to  the  rectum,  thickened  by  a  large  amount  of  blood,  extravasated  be- 
tween its  layers.  The  root  of  the  mesentery  was  also  suffused  with  blood.  On  more 
careful  investigation  for  the  origin  of  the  hemorrhage,  the  walls  of  the  portal  vein 
near  its  beginning  were  found  thickened  by  inflammator}'  exudation  and  in  the 
interior  there  was  a  firmly  adherent  white  thrombus.  The  vein  was  also  compressed 
by  the  enlarged  pancreas  in  which  infiammatory  changes  were  to  be  distinctly  recog- 
nized on  cross-section.  It  was  opaque  where  not  discolored  with  blood.  The  pan- 
creatic duct  contained  a  thick  brown  fluid;  its  wall,  as  well  as  the  pancreatic  tissue 
lying  next  to  it,  were  colored  brown.  It  opened  by  a  very  narrow  mouth  somewhat 
below  the  ampulla  of  Vater  into  the  intestinal  lumen. 
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AcrxE  Hemorriiaoic  Pancreatitis  of  Four  Days'  Di-ratiox. 
(From  the  Warren  Anatoniieal  Museum  of  Ilarvai-d  .Medical  School,  Boston.) 
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Tlif  ^n>ii(  iiiajdiil  V  <>l"  (lie  iKiiuroatic  colls  showed  clouily  swcliiiifr.  part  of  them 
hat!  undcifiuiu'  fatty  ilf^cneralioii  and  part  hyaline  dcKeiieration.  Tlie  punereatie 
iliict  contained  altered  red  Ijiood-eorpuscles,  l)r()\vn  pigment,  di.stinet  round  cells  and 
epithelial  debris,  fat  dro|)s,  and  finely  fjranular  detritus.  ]0|iithelial  cells  wen;  no 
longer  found  on  the  wall  of  tiie  duel.  This  was  ahundaiilly  filled  with  small  nuincl 
cells  and  red  l)lood-eorpuscles.  'riic  inleraeinous  eoiuie<-tiv(!  tissue  had  a  similar 
appe.-irance.  It  was  everywhere  filled  with  roinid  cells,  which  were  most  ahundant 
in  the  neif^hhoriiooil  of  tiie  veins,  especially  tliose  obstructed  by  white  thrombi.  The 
arterial  wall  appeared  normal,  the  lumen  of  the  vessels  empty. 

The  baeteriologie  examination  of  very  thin  sections  showed  numerous  and  quite 
larpe  colonies  of  very  small  bacteria  in  the  pancreatic  duct.  Colonies  were  found  in 
considerable  numbers  in  the  connective  tissue  surrounding  the  canal,  also  in  the  intcr- 
acinous  connective  tissue  and  in  the  wall  of  the  portal  vein. 

Doubtless  this  was  a  case  of  parasitic  (acute)  pancreatitis,  but  it  does 
not  follow  that  this  was  the  primary  j^rocess.  It  might  easily  be  imagined 
that  the  j)assage  of  microbes  from  the  intestine  was  rendered  po.ssible 
by  the  occurrence  of  a  preceding  hemorrhage  in  the  pancreas,  and  that, 
therefore,  the  inflammation  was  a  secondary  process. 

The  conditions  in  a  case  described  by  Kraft  were  still  less  conclusive: 

The  patient  had  sudden  severe  pain  in  the  region  of  the  stomach,  vomiting,  and 
obstinate  obstruction  of  stools,  so  that  laparotomy  was  undertaken  on  account  of  a 
supposed  intestinal  obstruction.  At  the  operation,  after  the  evacuation  of  a  brown- 
ish, turbid  fluid,  there  was  no  sign  of  a  peritonitis  nor  of  an  intestinal  obstruction. 
The  death  of  the  patient  soon  followed,  and  the  pancreas  was  found  embedded  in 
clotteil  blood,  double  in  size,  and  beset  with  j^ellow  and  dark  red  foci.  The  connec- 
tive tissue  of  the  great  omentum  and  ascending  mesocolon  and  the  retroperitoneal 
tissue  appeared  infiltrated.  The  microscopic  examination  of  the  pancreas  showed 
bloody  infiltration  and  ninnerous  leucocytes  between  the  acini.  The  latter  appeared 
degenerated  in  spots,  which  were  composed  of  granular  detritus,  with  few  poorly 
preser\'ed  nuclei. 

The  fact  that  the  liver  was  fatty,  that  evidences  of  inflammation 
previously  not  recognized  were  found  at  the  autopsy,  prcA'ents  the  origin 
of  the  hemorrhage  from  being  regarded  as  simply  inflammatory'.  On 
the  one  hand,  it  may  be  assumed  that  the  fatty  degeneration  might  have 
been  the  cause  of  the  hemorrhage,  for  yellowish  foci  were  present  in  the 
pancreas:  on  the  other,  the  evidence  of  a  recent  peritonitis  shows  that 
it  might  have  been  possible  that  the  small-celled  infiltration  did  not 
precede  the  hemorrhage,  but  rather  developed  in  consequence  of  it. 

The  conclusion  is  just  as  difficult  whether  the  hemorrhage  or  the  small- 
celled  infiltration  was  the  primary  condition  in  the  case  observed  by 
Haidlen  of  acute  pancreatitis  after  delivery. 

The  patient,  a  woman  thirty-three  years  old,  during  the  seventh,  ninth,  and 
tenth  months  of  pregnancy  had  suffered  from  severe  pains  of  such  intensity  that 
perforative  peritonitis  was  suspected.  In  the  sixth  week  after  delivery  attacks  of 
violent  pain  in  the  region  of  the  pylorus  occurred  quite  suddenly.  Vomiting,  sensi- 
tiveness to  pressure  in  the  pit  of  the  stomach,  finally  collapse.  The  skin  was  very 
pale,  the  pulse  was  from  110  to  120,  and  signs  of  intestinal  obstruction  appeared. 
On  the  second  day  of  her  sickness  the  pains  diminished  somewhat,  the  collapse,  the 
coldness  of  the  extremities  increased  more  and  more,  meteorism  became  more  marked, 
pulse  was  130  to  140.  Death  after  ninety-six  hours.  At  the  autopsy  no  marked 
peritonitis;  the  pancreas  was  enlarged  and  changed  into  a  brownish-red  mass  suf- 
fused with  blood.  The  peritoneum  also  was  slightly  hemorrhagic.  Under  the  micro- 
scope a  small-celled  infiltration  of  the  pancreatic  tissue  was  seen  in  addition  to  the 
extravasation  of  blood. 

The  case  which  Dittrich  describes  as  genuine  inflammation  of  the 
pancreas  also  suggests  that  the  inflammation  was  secondar}-. 
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A  prisoner  twenty-one  years  old  made  an  attempt  to  hang  himself  in  his  cell, 
was  rescued,  and  became  conscious.  From  that  time  he  had  severe  colicky  pains  in 
the  lower  abdomen,  Avhich  continued  uninterruptedly  until  death  the  day  after  in 
collapse.  Four  weeks  before  death  he  was  said  to  have  had  an  attack  of  colic  winch 
lasted  eight  horn's. 

At  the  autopsy,  the  pancreas  was  found  16  cm.  long,  and  3.5  cm.  tliick  through 
the  middle;  its  tissue  was  very  loose,  easily  torn,  and  to  a  great  extent  infiltrated 
with  extensive  hemorrhages.  In  the  head  of  the  pancreas  the  normal  structure  and 
color  of  the  organ  could  be  distinctly  recognized  with  the  naked  eye.  But  the  tissue 
here  also  was  loose.  The  middle  portion  and  the  tail  were  changed  into  a  dark- 
brown  mass,  almost  confluent  from  the  slightest  pressiue.  If  the  head  of  the  pan- 
creas were  compressed  with  a  knife,  large  quantities  of  a  reddish-gray,  tliick,  puriform 
fluid  could  be  scraped  from  the  cut  siu"f ace ;  on  microscopic  examination  it  appeared 
that  the  whole  organ  was  invaded  by  an  inflammatory  process  characterized  anatom- 
ically by  a  dense  small-celled  infiltration,  observable  in  many  places." 

Although  it  was  shown  in  this  case  that  there  was  a  wide-spread  in- 
flammation, yet  there  was  no  positive  proof  that  the  inflammation  pre- 
ceded the  hemorrhage. 

There  can  be  no  doubt,  according  to  the  above  communications,  that 
the  hemorrhage  and  inflammation  existed  at  the  same  time,  but  it  is  wefl 
enough  apparent  also  how  difficult  it  is  even  at  the  autopsy  to  decide 
w^hether  an  idiopathic  hemorrhagic  pancreatitis  exists.  This  decision  can 
be  made  much  less  easily  at  the  bedside. 

Although,  as  mentioned  earlier,  the  possibility  cannot  be  denied  that 
there  is  an  acute  idiopathic  pancreatitis,  which  runs  its  course  generally 
with  severe  hemorrhage,  very  rarely  without  hemorrhage  and  without 
suppuration,  yet  in  the  present  condition  of  our  knowledge  a  clinical 
separation  of  these  processes  from  the  severe  hemorrhages  with  or  without 
inflammation  is  impossible.  It  therefore  will  be  most  appropriate  to 
postpone  clinical  presentation  of  this  subject  to  the  section  on  Hemor- 
rhages. 

It  was  impossible  to  decide  these  questions  by  experiments  on  animals. 
It  will  be  shown  later  that  hemorrhages,  abscesses,  chronic  inflammations, 
necroses,  and  fat  necroses  could  be  successfully  produced  in  animals  in 
different  ways,  but  it  was  not  possible  to  produce  a  hemorrhagic  pan- 
creatitis— that  is,  a  primary  pancreatitis  without  suppuration,  which 
gives  rise  to  hemorrhages — in  order  to  prove  the  correctness  of  the  view 
maintained  by  many  authors  that  inflammation  of  pancreatic  tissue  is 
to  be  regarded  as  the  primary  featm-e  in  hemorrhagic  pancreatitis. 

It  was  possible,  as  will  be  shown  later,  by  means  of  parenchymatous 
injections  of  5%  chlorid  of  zinc  solution,  or  by  injection  of  ^  normal 
sulphuric  acid  into  the  Wirsungian  duct,  to  cause  hemorrhages  into  the 
pancreas  resulting  in  death  within  twenty-four  hours.  At  the  autopsy, 
however,  only  more  or  less  extensive  hemorrhages  with  destruction  of  the 
tissue  of  the  pancreas  were  found,  but  no  signs  of  inflammation. 


2.  SUPPURATIVE  PANCREATITIS,  PANCREATIC  ABSCESS. 

Historical. — Among  the  earlier  wTiters  are  found  soHtar}^  instances 
concerning  the  occurrence  of  suppuration  in  the  pancreas. 

Lieutaud  mentions  that  in  the  last  century  cases  of  pancreatic  abscess 
were  observed.  The  cases  of  Riolanus,  Bonz,  and  Gaultier  are  referred 
to  by  Ancelet.  Claessen  calls  attention  to  a  preparation  in  the  Anatom- 
ical Museum  at  Strassburg  which,  accoi'ding  to  Becourt's  description, 


SUPPURATIVE   PANCREATITIS,  PANCREATIC  ABSCESS.       123 

showed  sox'cral  foci  of  pus  in  indamcd  tissue.  He  cites  especially  the 
coininunication  of  Blaucanl,  KiSS,  in  which  a  child  who  had  died  of 
smallpox  showed  small  masses  ol'  pus  on  the  surface  of  the  pancreas; 
in  aildition,  Tonnelle  reports  two  cases  of  suppurative  pancreatitis  in 
puerperal  fever. 

I)()rin^  found  an  abscess  between  the  pancreas,  transverse  colon, 
and  mesentery,  containinfi;  about  4  ounces  of  a  yellowish,  ofTensive  jius, 
originating  apparently  from  the  pancreas. 

Baillie  saw  a  pancreas  notably  enlarged,  in  which  a  large  quantity 
of  thin  pus  was  found.  Tulpius  (1652)  gives  a  somewliat  more  detailed 
description  of  a  patient  from  whom  a  caseous  tumor  of  the  testicles  had 
been  removed  some  3'cars  earlier.  The  disease  developed  with  s}'mp- 
toms  of  fever,  pain  in  the  abdomen,  and  very  great  dyspnea.  At  the 
autopsy  the  pancreas  was  found  filled  with  smeary  pus  w'hich  oozed 
from  the  cut  surface.  The  aorta  and  vena  cava  were  compressed  by  the 
gland  and  made  impermeable.  Portal  (1803)  describes  the  case  of  a  man 
who  had  earlier  suffered  from  gout.  After  two  or  three  spells  of  vomiting, 
collapse  and  rapid  failure  occurred.  The  \\-hole  pancreas  was  involved 
in  the  process  of  suppuration  and  embedded  in  pus.  Claessen  mentions 
also  a  case  of  suppuration  of  the  pancreas  with  calculus  formation,  de- 
scribed by  Fournier. 

In  the  literature  accessible  to  me  up  to  the  end  of  1896  there  were 
46  cases.  The  number  of  cases  which  have  been  made  known  may  be 
essentially  larger,  as  only  a  part  of  those  which  have  been  examined 
after  death  have  been  published  in  detail,  and  many  may  have  been 
OA'erlooked.  In  reports  from  hospitals  and  autopsies  pancreatic  ab- 
scesses are  not  infrequently  mentioned  without  further  details,  and  pan- 
creatic abscesses  occur  still  more  frequently,  which  run  their  course  during 
life  under  WTong  diagnoses  and  are  not  examined  after  death.  Primary 
and  secondary-  suppurative  pancreatitis  may  be  distinguished  according 
as  the  process  originates  in  the  pancreas,  or  proceeds  from  a  neighboring 
organ,  or  occurs  through  metastases. 

A.  PRIMARY  SUPPURATIVE  PANCREATITIS. 

Pathologic  Anatomy. — Small,  multiple  foci  are  found  distributed 
throughout  the  entire  gland  or  are  limited  to  individual  portions  of  the 
same,  or  purulent  foci  varying  in  size  from  that  of  a  walnut  to  that  of  an 
egg  or  even  larger  are  to  be  found  as  the  result  of  the  confluence  of  small 
abscesses. 

Multiple  abscesses  are  described  b}^  Drasche,  Friedreich,  Moore, 
Fraenkel,  Musser,  Dallemagne,  Greve,  Dieckhoff  (3  cases),  Leichten- 
stern.  Extensive  collections  of  pus  in  the  pancreas  were  found  in  the 
cases  of  Salmade,  Portal,  Gendrin,  Baillie,  Perle,  Fletcher,  Kilgour, 
Riboli,  Habershon,  Prison  (2  cases),  Moore,  Hansemann,  Korte  (2  cases), 
Macaigne,  Dieckhoff.  Isolated  abscesses  in  the  pancreatic  tissue  have 
been  described  by  Fournier,  Percival,  Harley,  Roddick,  Nathan,  Smith, 
Shea,  Moore,  Bamberger,  Fitz,  Thayer,  and  in  the  reports  of  St.  George's 
Hospital.     No  especial  reference  to  other  cases  is  possible. 

Necrosis  of  small  or  large  parts  of  the  gland  may  develop  from  the 
suppuration,  or  the  whole  gland  may  degenerate  and  lie  as  a  sequestrum 
in  the  large  pus-cavity.  The  pus  assumes  at  times  an  ichorous  character, 
and  then  gangrene  of  a  part  or  the  whole  of  the  gland  all  the  more  easily 
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occurs.  Such  abscesses  and  putrid  cavities,  which  contain  gangrenous 
portions  of  the  pancreas,  may  be  cured  by  operative  interference  (Korte, 
Thayer).  They  may  also  be  evacuated  through  the  intestine  during 
hfe  (Chiari),  and  thus  be  cured.  In  such  cases  it  can  by  no  means  always 
be  decided  whether  the  inflammation  or  the  necrosis  is  primary. 

Peripancreatic  abscesses  (foci  of  pus  in  the  omental  bursa)  may  be 
brought  about  by  various  causes;  thus,  for  instance,  by  suppurating 
lymph-glands,  by  peritonitis,  or  by  continued  inflammation  (Orth),  and 
necrosis  and  sequestration  of  a  larger  or  smaller  portion  of  the  pancreas 
may  thus  result. 

A  reactive  inflammation,  a  circumscribed  peritonitis  (Dieckhoff),  at 
times  is  found  in  the  neighborhood  of  the  pancreas  infiltrated  with  pus. 
The  pancreatic  abscess  sometimes  becomes  encapsulated,  as  in  the  cases 
of  Frison,  Musser,  Moore,  Roddick,  Smith,  Dieckhoff. 

Abscesses  of  the  pancreas  may  break  into  the  omental  bursa,  and  then 
the  large  pus-cavity  above  mentioned  may  develop  as  the  result  of  the 
closure  of  the  foramen  of  Winslow  and  appear  encapsulated.  The  pus 
may  burrow  into  the  retroperitoneal  tissue,  extending  in  different  direc- 
tions on  the  right  as  far  as  the  right  kidney,  but  far  more  frequently  on 
the  left  to  the  spleen,  following  the  course  of  the  descending  colon,  even 
to  the  pelvis  (Korte).  This  extension  to  the  left  is  typical,  as  has  been 
established  by  Korte  mth  injections  in  the  dead  body. 

Pancreatic  abscesses  and  peripancreatic  foci  of  pus  may  perforate 
into  the  stomach  and  intestine.  Hoggarth  and  also  Atkinson  mention 
a  case  of  rupture  into  the  intestine.  In  Fletcher's  case,  the  abscess  of 
the  head  of  the  pancreas  broke  into  the  duodenum.  In  Drasche's  case 
two  abscesses  perforated  into  the  stomach  and  into  the  duodenum. 
Abscesses  of  the  omental  bursa  also  may  rupture  into  a  portion  of  the 
intestine  (Langerhans,  Hansemann,  Chiari,  Rosenbach).  In  most  of 
these  cases  gangrene  of  the  pancreas  w^as  the  cause  of  the  inflammation. 

Rupture  of  a  pancreatic  abscess  may  lead  to  a  general  peritonitis 
(Friedreich,  Moore,  Perle,  Dieckhoff).  In  one  of  Moore's  cases  a  pan- 
creatic abscess  had  ruptured  into  the  abdominal  cavity  and  had  perforated 
the  pancreatico-duodenal  artery.  Not  infrequently  in  such  cases  there 
is  thrombosis  of  the  vena  portse,  vena  lienahs,  or  the  vena  mesenterica 
superior  or  inferior  (Drasche,  Bamberger,  Musser).  Thrombosis  of  the 
femoral  vein  is  also  mentioned  in  the  case  described  in  the  reports  of 
St.  George's  Hospital.  Korte  found  a  parietal  thrombus  in  the  splenic 
artery.  Through  the  mediation  of  such  thromboses,  abscesses  may  easily 
develop  in  other  organs.  Drasche  found  an  hepatic  abscess  as  large  as 
an  egg ;  there  were  several  abscesses  in  the  liver  in  the  second  of  Prison's 
cases;  Smith  found  an  abscess  in  the  diaphragm  above  the  spleen  and 
abscesses  in  several  small  lymph-glands  in  the  neighborhood.  Klob  saw 
the  posterior  wall  of  the  stomach,  in  which  there  was  an  abscess  beneath 
the  mucous  membrane,  firmly  adherent  to  the  pancreas.  Korte  found 
several  splenic  abscesses,  the  largest  of  which  communicated  with  a  sub- 
phrenic abscess.  In  one  of  Dieckhoff 's  cases,  and  in  a  patient  of  Greve 
there  was  suppuration  of  a  lymph-gland.  Whatever  may  be  the  changes 
observed  in  the  body,  it  is  noteworthy  that  the  spleen  is  not,  as  a  rule, 
enlarged ;  not  even  when  there  is  thrombosis  of  the  splenic  vein  or  portal 
vein  (Dieckhoff).  Kilgour,  Stefanini,  and  Greve  mention  a  slight  enlarge- 
ment of  the  spleen.  A  mild  degree  of  jaundice  was  found  in  the  cases 
of  Shea,  Moore,  Riboli,  Roddick;  Frison  and  Greve  reported  marked  jaun- 
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dice.  Ill  the  first  of  the  liist-montioiiod  cases  several  abscesses  were 
fouiul  ill  the  liver;  in  the  last  there  were  swollen  1\  niph-fjlands  in  the 
portal  fissure  and  i\\ii\\\r  tlic  celiac;  artery. 

Etiology. — The  following  have  been  mentioned  as  causes  of  jirimary 
suppurati\e  pancreatitis,  although  without  any  proof  whatever:  alco- 
holisni,  misuse  of  tol)acco,  pregnancy  (Mondii^re),  suppressif)n  of  men- 
struation (Scluiiilein),  use  of  mercury.  Whether  suppurative  pan- 
cri'atitis  may  arise  from  an  injury,  a  push  or  blow  on  the  epigastrium, 
is  also  doubtful. 

The  entrance  of  jnogenic  micro-organisms  is  necessary  for  tlie  pro- 
duction of  an  acute  suj)])urati\'e  jiancreatitis.  As  ]  )i('(kliofT  states,  there 
are  tiie  three  following  possibilities: 

1.  A  hematogenous  origin,  in  which  the  pyogenic  irritant  enters  into 
the  pancreas  through  the  blood.  Only  metastatic  processes  are  brought 
about  in  this  way. 

2.  Suppuration  penetrates  from  the  neighborliood ;  for  instance,  from 
an  ulcer  of  the  stomach  extended  to  the  pancreas. 

3.  The  pyogenic  irritant  enters  from  the  intestine  through  the  excre- 
tory duct. 

The  last  form  alone  is  to  be  considered  in  primary  pancreatic  abscess. 
Orth  has  alrcad}"  presented  this  as  the  cause  of  primary  suppurative 
pancreatitis.  "A  catarrh  of  the  duct — sialodochitis  pancrcatica — is 
caused  by  concretions  in  the  excretory  duct  and  becomes  transformed 
into  a  suppurative  inflammation  by  the  entrance  of  inflammator}'  ex- 
citants from  the  intestine." 

Virchow  has  already  shown  that  in  the  salivary  glands  the  inflam- 
mation proceeds  from  the  gland-ducts  and  thence  extends  to  the  gland 
lobules.  Hanau  also  showed  that  a  like  course  was  pursued  in  the 
infectious  diseases  in  the  so-called  metastatic  inflammations  of  the 
salivar}'  glands.  According  to  Hanau,  the  process  originates  from  a 
suppurative  inflammation  of  the  larger  salivary  ducts,  then  attacks  the 
smaller  branches,  and,  continuing  from  the  central  intra-acinous  ducts, 
it  causes  a  purulent  liquefaction  of  the  gland  lobules. 

According  to  Dieckhoff's  investigation,  suppurative  pancreatitis  runs 
a  similar  course.  He  showed  the  advance  of  the  process  from  the  larger 
to  the  smaller  excretory  ducts.  A  purulent  liquefaction  of  the  tissue 
proceeded  from  the  minutest  excretory  ducts  of  the  gland  and  resulted 
in  the  formation  of  the  actual  abscess.  In  a  case  of  gelatinous  cancer 
of  the  duodenum  described  by  him,  he  says:  "The  pyogenic  organisms 
have  certainly  wandered  from  the  intestine,  perhaps  from  ulcerated 
portions  of  cancer,  into  the  excretory  duct  of  the  pancreas  and  haA'e 
produced  there  a  desquamative  catarrh.  The  liquefactive  process  has 
begun  in  the  central  intra-acinous  ducts."  In  a  second  case  in  which  a 
gall-stone  was  found  in  the  ductus  Wirsungianus,  the  suppuration 
certainly  originated  from  the  excretory  duct.  The  enlargement  of  this 
by  the  gall-stone  gave  opportunity  for  the  entrance  from  the  intestine 
of  pyogenic  agents.  A  similar  condition  was  observed  in  two  other 
cases  reported  by  Dieckhoff. 

Different  investigations  have  been  made  into  the  nature  of  the  micro- 
organisms. In  a  case  of  suppurative  pancreatitis  reported  by  Fitz,  four 
ditferent  kinds  of  bacteria  were  isolated  in  the  bacteriologic  examination 
carried  on  by  Jackson  and  Ernst :  (1)  A  fluorescent  bacillus  which  hquefied 
gelatin  and  was  half  as  large  as  the  bacillus  of  tuberculosis ;  (2)  a  bacterium 
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similar  to  Staphylococcus  pyogenes  citreus;  (3)  short,  thin,  non-Hquefying 
rods,  which  formed  gray,  WTinkled  membranes  on  the  surface  of  agar 
and  gelatin  cultures;  (4)  verj^  large  numbers  of  a  small,  plump  bacillus^ 
which  did  not  hquefy  gelatin  and  formed  superficial  colonies  2  or  3  mm. 
in  size  in  the  "vacinity  of  the  point  of  inoculation. 

Dallemagne  in  1892  makes  an  additional  bacteriologic  report.  He 
isolated  from  the  contents  of  an  abscess  pure  cultures  of  a  bacterium 
which  is  easily  stained  with  methylene-blue,  does  not  take  the  Gram 
stain,  and  forms  on  gelatin  round,  grayish-yellow  colonies  with  irregular 
borders  and  dark  center.  Good  development  in  meat-broth  at  37°  C. 
(98.6°  F.) ;  coagulates  milk  and  gives  no  indol  reaction.  After  intra- 
peritoneal injection  of  1  c.c.  of  the  culture  into  a  rabbit  death  followed 
in  twenty-four  hours  Tiith  the  symptoms  of  infectious  peritonitis.  The 
bacterium  belongs  probably  to  the  proteus  group  (Hauser).  Macaigne 
saw  pneumococci  in  the  abscesses. 

Korte  tT\-ice  saw  rod-like  bacteria  resembling  intestinal  bacilli,  and 
once  streptococci.  In  the  cases  investigated  bacteriologically  by  Dieck- 
hoff  and  Lubarsch,  they  were  tv\"ice  able  to  show  with  certainty  micro- 
organisms from  the'  group  Diplococcus  pnemnonise  of  Fraenkel.  Twice 
these  were  shown  only  microscopically.  Once  Bacterimn  coH  com- 
mime  occurred  alone.  ''It  appears,  therefore,"  says  Dieckhoff,  "as  if 
the  primary  suppurative  inflammations  of  the  pancreas  were  only  ex- 
ceptionally caused  by  the  invasion  of  organisms  from  the  intestinal 
canal."  It  is  always  difficult  to  explain  why  pancreatic  inflammations 
are  relatively  so  rare  in  ^dew  of  the  frequency  of  the  occurrence  of  micro- 
organisms in  the  intestine  and  in  the  \dcinity  of  the  opening  of  the  Wir- 
sungian  duct.  The  same  factor  which  exjDlains  the  relative  infrequency 
of  abscesses  of  the  liver  probably  prevails  here,  although  space  and 
opportunity  enough  are  given  for  entrance  of  pus  organisms  through  the 
bile-ducts.  Doubtless  there  must  be  also,  as  is  suggested  by  Dieckhoff,  a 
special  disposition,  a  pathologic  change  or  a  lack  of  secretion,  in  order  ta 
produce  the  soil  that  is  peculiarly  fitted  for  the  development  of  the  pu& 
organisms. 

In  purulent  parotitis  Hanau  assumes  a  suppression  of  the  secretion 
as  the  condition  of  the  entrance  into  the  gland  of  the  pus  organisms. 
Dieckhoff  proposes  a  similar  postulate  for  the  development  of  suppura- 
tive pancreatitis.  As  a  rule,  however,  such  pathologic  changes  are 
showTi  in  but  few  instances.  Among  the  pathologic  processes  which  are 
seen  in  some  cases,  and  possibly  explain  the  disposition  to  suppuration, 
the  following  may  be  mentioned:' 

1.  Fat  necrosis:  This  was  shown  by  Fitz,  Korte,  Thayer,  etc.  Also 
in  a  case  of  diabetes  which  was  examined  after  death  in  the  Vienna 
General  Hospital  in  1895,  in  addition  to  a  suppurative  pancreatitis,  there 
was  found  a  fat  necrosis  between  the  lobules  of  the  pancreas.  In  1887 
there  were  observed  an  abscess  with  necrosis  of  the  pancreas  and  a  necrosis 
of  the  subserous  fat  tissue.  In  Korte's  third  case  the  fat  necrosis  was 
"very  marked."  The  patient  was  a  man  twenty-two  years  old,  not 
corpulent.  Thayer  saw  a  wide-spread  disseminated  fat  necrosis  in  the 
omentum. 

It  might  be  possible  that  the  necrotic  fat  tissue  facilitates  the  en- 
trance of  pus  organisms  (Dieckhoff).  But  this  is  not  proved,  for  fat 
necrosis  occurs  quite  frequently.  On  the  other  hand,  it  might  be  possi- 
ble that  the  fat   necrosis   is   a   consequence   of   the   inflammation,   as 
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Dicckhoff  coiisidi  IS  xcry  piohahlc  from  the  cNidcncc  fiiriiislicd  hy  two 
of  his  cases. 

2.  Circuniscrihi'd  chronic  indurative  jjancreatitis  occurs  after  long- 
coutimicd  suppuration  (Klob,  Porle,  Shea,  Musscr).  The  induration  is 
to  be  regarded  as  the  consequence  and  not  as  the  cause  of  the  inflam- 
mation. 

3.  The  retention  of  secretion,  tlie  obstruction  of  the  excretory  duct 
by  concretions,  or  compression  of  the  duct  by  tumors  or  scars  may  be 
assumed  witli  great  probability  as  causes  of  tlie  development  of  j)an- 
creatic  abscess. 

Alterations  in  the  secretion  or  its  stagnation  and  the  development  of 
catarrhal  processes  occur  in  this  way  (sialodochitis  pcnicreatica ,  Orth), 
and  the  immigration  of  pus  organisms  from  the  intestine  may  arise  as 
in  analogous  processes  in  the  liver.  In  the  case  of  Roddick  several 
stones  Avere  found  in  the  enlarged  duct.  Orth  states  that  "the  stones 
are  generally  ])rcsent."  In  one  of  DieckhofT's  cases  there  was  a  gall- 
stone in  the  ductus  Wirsungianus.  Shea  found  an  ascaris  17  cm.  long 
partly  in  the  pancreatic  duct  and  partly  in  the  duodenum;  Drasche  also 
found  one  in  a  pancreatic  abscess.  It  is  possible,  however,  that  in  these 
cases  the  ascarides  entered  after  the  development  of  the  abscess. 

Dilatation  of  the  pancreatic  duct  in  consequence  of  compression  by 
tumors  has  been  reported  a  number  of  times.  Dieckhoff  found  an  ulcerat- 
ing cancer  at  the  mouth  of  the  duct.  At  the  Vienna  General  Hospital  in 
1892  an  autopsy  was  held  of  a  case  of  lymphosarcoma  of  the  duodenum 
with  abscess  in  the  head  of  the  pancreas. 

Nevertheless  the  etiology  of  suppurative  pancreatitis  is  not  clear, 
and  there  is  no  satisfactory  reason  for  the  rarity  of  this  affection  when 
contrasted  with  the  great  frequency  of  micro-organisms  in  the  intestine. 

Dieckhoff  rightly  suggests  that  the  cause  of  suppuration  is  to  be 
sought,  not  in  the  gross  anatomic  changes  of  the  pancreas,  but  in  other 
factors,  among  w'hich  are  the  following: 

1.  The  micro-organisms  which  have  been  found  as  the  cause  of  sup- 
puration of  the  pancreas  (Diplococcus  Fraenkel,  Streptococcus)  are 
not  constantly  present  in  the  intestine. 

2.  It  is  possible  for  certain  pathogenic  organisms  to  become  active 
in  consequence  of  an  alteration  of  the  pancreatic  and  intestinal  juices, 
such  as  occurs,  for  instance,  in  cholelithiasis  with  stagnation  of  the  bile 
in  the  biliary  tract. 

3.  The  variable  virulence  of  the  fission  fungi  may  be  of  consequence. 
[The  recognized  importance  of  cholelithiasis  in  the  etiology  of  acute 

pancreatitis  has  especially  been  emphasized  by  Opie.*  He  suggests  that 
in  certain  cases  the  common  bile-duct  and  the  pancreatic  duct  may  be 
converted  into  a  continuous  closed  channel  by  an  impacted  gall-stone 
at  the  outlet  of  the  two  ducts  in  the  duodenal  papilla.  The  entrance  of 
bile  into  the  pancreatic  duct  thus  may  be  permitted  by  retrojection. 
Halsted  f  and  Opie  showed  that  the  injection  of  bile  into  the  pancreatic 
duct  of  dogs  caused  an  acute  hemorrhagic  pancreatitis  accompanied  by 
fat  necrosis. — Ed.] 

Pancreatic  abscesses  may  be  produced  experimentally  in  different 
ways.  Claude  Bernard  found  suppuration  of  the  pancreas  to  occur  after 
the  injection  of  mercury.     Korte  produced  pancreatic  suppuration  in 

*  Am.  Jour.  Med.  Sci.,  1901,  cxxi.  27.  Johns  Hopkins  Hosp.  Bull,  1901,  xn,  182. 
t  Johns  Hopkins  Hosp.  Bull.,  1901,  xn,  179. 
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animals  by  the  injection  of  fresh  perityphlitic  pus  into  the  tissue  of  the 
pancreas,  also  by  the  injection  of  bacteria  (taken  from  a  pure  culture 
from  fresh  perityphhtic  pus),  and  by  cutting  into  the  substance  of  the 
gland  with  the  production  of  an  extravasation  of  blood. 

The  injection  of  fresh  cultures  of  staphylococci  into  the  excretory 
duct,  with  subsequent  tying  of  the  duct  near  the  head,  led  to  the  forma- 
tion of  an  extensive  abscess  in  the  part  isolated  by  the  ligature,  and 
caused  death  on  the  fifth  day.  Injection  of  oil  of  turpentine  combined 
with  the  implantation  of  an  excised  piece  of  gland  into  the  abdominal 
cavity  likewise  caused  an  abscess.  In  16  experiments  with  the  injection 
of  pyogenic  organisms  or  of  substances  irritating  chemically  there 
was  the  formation  of  an  abscess  in  four. 

By  the  injection  of  oil  of  turpentine  to  which  soot  was  added  we 
produced  an  abscess,  as  the  following  record  shows : 

October  26,  1896:  The  pancreas  is  drawn  forward.  From  0.1  to  0.2  c.c.  01. 
terebinth,  to  which  some  soot  was  added  were  injected  in  three  places  in  the  body,  in 
one  place  in  the  head,  and  in  one  in  the  tail  of  the  gland.  At  the  time  of  injection 
the  black  fluid  was  extensively  diffused  within  tHe  parenchyma  of  the  gland.  Sev- 
eral subperitoneal  hemorrhages  between  the  lobules. 

October  27th :  The  animal  vomited  somewhat  in  the  night.  The  vomitus  and 
a  little  feces  were  mixed  with  the  urine.  Fever.  Urine  and  vomitus,  340  c.c, 
brownish-yellow.  Specific  gravity  1025.  Acid  reaction.  Traces  of  sugar.  Indican 
in  small  amounts. 

October  28th :  No  vomiting,  fever,  the  animal  drank  some  milk.  Urine  brown- 
ish-yellow, 220  c.c,  albumin  in  small  amounts.  Nucleo-albumin  is  present.  No 
sugar,  no  acetone.     Indican  somewhat  increased.     Bile  pigments  present. 

October  29th :  The  dog  was  found  dead  in  the  morning. 

The  autopsy  showed :  Abdominal  wound  closed.  Spleen  small.  Liver  jaun- 
diced. Kidneys  not  enlarged,  capsule  strips  off  easily.  Pancreas  swollen  and  mark- 
edly injected.  The  most  striking  changes  at  the  point  of  injection  on  the  posterior 
sm-face  of  the  organ.  In  the  decidedly  swollen  head  was  an  area  about  the  size  of  a 
hazelnut  sharply  separated  from  the  normal  portion,  black,  and  surrounded  by 
suppurating  tissue.  The  tissue  around  the  suppurated  part  is  strongly  injected.  At 
a  greater  distance  from  the  place  which  is  so  changed  there  is  normal  tissue,  appear- 
ing somewhat  swollen,  but  showing  a  normal  structure. 

The  place  of  injection  in  the  body  of  the  gland  shows  analogous  changes.  On 
the  anterior  surface  is  an  abscess  about  the  size  of  a  hazelnut,  stained  black  in  the 
middle  by  the  injected  soot.  In  its  vicinity  the  pancreas  is  swollen,  the  peritoneal 
covering  smooth  and  shining.  A  bridge  of  normal  tissue  about  3  cm.  long  connects 
this  portion  of  the  gland  to  the  tail. 

In  the  latter  was  a  spot  the  size  of  a  hazelnut,  stained  black  and  surrounded  by 
purulent  and  hemorrhagic  infiltration. 

Figure  6  *  illustrates  a  cross-section  through  a  part  of  the  abscess. 

As  can  be  seen  in  figure  6,  the  suppuration  extends  between  the 
lobules,  and  can  be  seen  in  places  between  the  acini. 

Statistics. — According  to  the  data  known  at  present,  primary  pan- 
creatic abscess  occurs  in  men  more  frequently  than  in  women.  Among 
the  46  cases  upon  which  these  statistics  are  based,  there  are  found,  so 
far  as  is  specified,  28  men  and  11  women;  in  the  autopsy  reports  of  the 
Vienna  General  Hospital  from  1885  to  1895  there  were  3  men  and  2 
women. 

The  following  statements  regarding  the  age  are  noted  in  30  cases: 

1  to  10  years  1   (10  days)  51  to  60  years 3 

21  to  30      "       11  61  to  70  '  "       2 

31  to  40      "       6  71  to  80      "       1 

41  to  50      "       6  

30 
*  Figures  6,  7,  13-16  are  drawn  by  Mr.  Wenzl  from  sections  by  Dr.  Katz. 
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Most  of  the  cases,  thorcfoic,  are  between  the  ages  of  twenty  and  thirty 
years.  Htz's  tal)l('  pves  a  similar  result.  Anions  '21  ca.scs  whir-h  Fitz 
nuMitions,  there  are  17  men  antl  4  women.  According  to  age,  they  are 
distiibuted  as  follows: 

20  to  25  years  3 

25  to  30  "  4 

30  to  35  "  2 

35  to  40  "  2 

40  to  45  "  3 

50  to  55  "  1 

55  to  GO  "  1 

60  to  C5  "  1 

65  to  74  "  1 

Symptoms. — The  disease  generally  begins  suddenly  or  after  the 
occurrence  of  some  disturl^ance  of  digestion  or  attacks  of  biliary  colic 
(Kortc)  with  severe  pains  in  the  epigastrium,  which  not  infrequently  radi- 
ate over  the  whole  abdomen.  Cases  are  described,  however,  in  which 
there  are  no  pains  (Nathan).     In  some  cases  the  pains  are  in  the  region 
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Fig.  6. — a,  Normal  gland  tissue;  b,  abscess. 

of  the  spleen  or  gall-bladder,  the  latter  being  sensitive  to  pressure.  There 
is  almost  constantly  epigastric  tenderness.  Vomiting,  or  at  least  severe 
retching,  nausea,  and  eructation  are  usually  present  even  at  the  beginning. 
The  vomitus  is  stained  with  bile  or  is  described  as  a  fibrillated  brown 
fluid.  These  symptoms  of  course  are  not  characteristic,  and  correspond 
to  an  acute  gastro-enteritis,  if  the  prostration,  which  is  at  times  very 
pronounced  at  an  early  stage,  does  not  point  to  a  more  severe  disease. 

The  process  is  generally  accompanied  by  fever,  which  takes  an  irregular 
course  with  chills  occurring  at  irregular  intervals.  At  times  there  is  no 
fever.  As  a  rule  there  is  constipation,  although  diarrhea  has  been  ob- 
served either  in  the  first  twenty-four  hours  or  as  profuse,  colliquative 
stools  at  a  later  stage  of  the  disease.  At  times  the  constipation  alternates 
with  the  diarrhea  (Riboli).  Blood  and  foul  pus  are  often  found  in  the 
stools  in  consequence  of  the  rupture  of  an  abscess  into  the  intestine 
(Percival  and  Atkinson).  In  one  case  (Harley)  the  stools  contained  much 
fat  and  albumin. 
■    9 
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The  liver  is  at  times  enlarged,  the  spleen  slightly  enlarged  (Greve), 
but  at  times  is  surprisingly  small,  even  in  those  cases  in  which,  at  the 
autopsy,  the  splenic  or  portal  vein  is  found  thrombosed.  The  intestines 
are  distended  and  tympanitic.  In  some  cases  free  fluid  or  other  signs 
of  peritonitis  could  be  shown  in  the  abdominal  cavity. 

The  epigastrium  shows  the  most  important  changes.  It  appears  dis- 
tended and  tympanitic,  and  in  some  cases  a  more  or  less  distinctly  limited 
tumor  or  an  indefinite  resistance  is  found  in  the  upper  part  of  the  abdomen. 
Such  a  swelling  was  present  in  the  cases  reported  by  Kilgour,  Percival, 
Musser,  and  Fournier.  In  Greve's  case  an  increased  resistance  was  found. 
Thayer  found  in  the  middle  line  above  the  umbilicus  a  deep-seated 
resistance,  which  could  not  be  defined  from  the  liver;  percussion  over 
this  area  gave  a  tympanitic  sound  and  the  tumor  was  quite  sensitive  on 
palpation.  If  the  pancreatic  abscess  has  ruptured  and  a  bursal  abscess 
has  developed  or  a  retroperitoneal  collection  of  pus  has  formed,  a  fluctuat- 
ing tumor  may  be  recognized,  as  a  rule  extending  to  the  left,  but  more 
rarely  to  the  right.  Such  a  condition  was  reported  by  Korte  in  his  cases, 
in  two  of  which  certainly  there  were  pancreatic  abscesses. 

In  his  other  cases,  as  well  as  in  those  cited  by  him  (Rosenbach,  Werth 
and  Konig,  Caspersohn-Hansen),  large  quantities  of  pus  were  found  in 
which  either  necrosis  of  the  pancreas  was  the  primary  factor,  or  it  was  at 
least  doubtful  whether  the  suppuration  was  the  result  of  the  gangrene 
or  the  latter  was  the  result  of  the  suppuration.  The  place  in  which 
the  tumor  is  felt,  as  Korte  states,  differs  somewhat  according  to  the 
point  of  exit  of  the  pus  and  according  to  its  development  within  the 
peritoneum,  in  the  omental  bursa,  or  behind  the  peritoneum  in  the 
posterior  wall  of  the  abdomen. 

Collections  of  pus  originating  in  the  head  or  body  of  the  pancreas 
will  cause  a  swelling  in  the  middle  line  or  to  the  right  or  the  left  of  that 
line.  If  the  suppuration  begins  in  the  tail  of  the  pancreas,  the  swelling 
is  to  be  felt  in  the  upper  left  portion  of  the  abdomen.  The  percussion 
note  of  the  resistance  or  of  the  tumor  is  dull  (Kilgour).  Large  bursal 
abscesses  or  retroperitoneal  collections  of  pus  likewise  are  dull  on  per- 
cussion (Korte,  Rosenbach,  Werth-K5nig,  Caspersohn-Hansen).  In 
Thayer's  case  there  was  a  tympanitic  sound  on  percussion  over  the 
resistance.  The  pus  presents,  as  Korte  found,  certain  peculiarities. 
He  found  twice  in  the  omental  bursa  yellow  contents  hke  thick  broth, 
mixed  with  many  yellow,  tallow-like  fragments  and  brownish,  discolored 
shreds.  Microscopic  examination  showed  fat-crystals,  yellow  pigment, 
and  either  no  pus  cells  or  a  few  which  were  undergoing  fatty  degeneration. 
There  was  found  in  the  pus  a  bright  brownish  fluid  mixed  with  yellow 
necrotic  fragments,  which  on  microscopic  examination  were  seen  to 
consist  of  fat. 

Korte  leaves  it  undecided  whether  the  clumps  of  fat  contained  in 
the  pus  and  in  the  discharge  from  the  wound  are  to  be  attributed  to  ex- 
isting, disseminated  fat  necrosis  or  to  the  influence  of  the  pancreatic 
juice. 

The  following  statements  relate  to  the  condition  of  the  urine:  In 
one  case  normal  urine  was  found,  except  that  the  specific  gravity  was 
1002 ;  in  Stefanini's  case  1005.  Bamberger  showed  the  presence  of  pep- 
tone; Musser  and  Korte,  albumin.  Harley,  Frison,  Atkinson,  and  Fre- 
richs  found  sugar,  and  Stef anini  notes  the  absence  of  indican. 

Jaundice  is  quite  frequently  found;  according  to  Fitz,  in  nearly  one- 
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fourth  of  tlu>  cases.  This  may  be  caused  by  obstruction  of  the  ductus 
cholfdochus  by  the  sweUiiip:  of  the  head  of  the  {)anereas,  or  by  conijjression 
of  thi'  l)ik'-duct  by  the  abscess.  In  one  case  there  was  an  ab.scess  in  the 
liver  with  cUhitation  of  the  bil('-(hiet. 

Fitz  mentions  bronz(>d  skin  in  one  case.  Kcirte  found  in  four  of  his 
patients  (abscesses  anil  necrosis)  a  grayish-brown  color  of  the  skin  with 
very  dry,  tlesciuamating  eiiidermis.  The  autojj.sy  in  one  of  the  ca.ses 
showed  necrosis  of  the  fat  tissue  in  the  left  adrenal.  In  the  more  chronic 
cases  there  were  marked  emaciation,  edema,  and  petechia*;  and  death 
occurred  in  consec|Ucnce  of  exhaustion  or  sudden  collapse. 

Diagnosis. — The  initial  symptoms,  the  violent  jiain  in  the  epiga.s- 
trium,  jiciKTally  extending  over  the  whole  abdomen,  vomiting,  nausea, 
eructation,  atypical  fever,  constipation  or  diarrhea,  sensitiveness  to 
pressure  in  the  epigastrium,  feeling  of  severe  sickness,  and  prostration 
are  such  universal  symptoms,  and  may  belong  to  so  many  processes, 
that  it  cannot  even  be  suspected  that  a  disease  of  the  pancreas  is  in 
question. 

When,  however,  a.  more  or  less  painful  tumor  appears  in  the  epiga.s- 
trium,  the  pancreas  may  be  thought  of,  and  the  diagnosis  of  the  nature  of 
the  diseased  jjrocess  first  becomes  possible  when  \\ith  fe\'er  a  large  collec- 
tion of  pus  has  formed  in  or  behind  the  omental  bursa  and  is  associated 
with  fever.  It  is  impossible  to  diagnosticate  small  or  multiple  abscesses 
within  the  substance  of  the  pancreas.  It  is  probable  that  there  is  a  col- 
lection of  pus  in  or  behind  the  omental  bursa,  when,  associated  with 
the  above-mentioned  symptoms  so  strongly  characteristic  of  inflam- 
mation, there  is  an  epigastric  tumor  disconnected  with  the  liver, 
spleen,  and  stomach,  dull  or  with  a  muffled  tympany  on  percus- 
sion and  situated  behind  or  between  the  stomach  and  colon,  as  can 
be  shown  by  inflating  these  organs.*  Distinct  fluctuation  is  rarely 
to  be  felt,  ivorte  found  indistinct  fluctuation  in  two  cases  of  ab- 
scess in  the  omental  bursa,  and  Thayer,  though  unable  to  demon- 
strate fluctuation  in  the  case  in  which  he  made  the  diagnosis  of 
acute  pancreatitis,  nevertheless  had  the  impression  that  the  tumor 
contained  fluid. 

Examination  under  narcosis  and  the  preliminary  emptying  of  the 
stomach  and  intestine  (Korte)  are  to  be  recommended  for  the  purpose 
of  deciding  upon  the  location  and  nature  of  the  tumor.  Korte  considers 
that  exploratory  puncture  in  the  lumbar  region  should  be  performed 
without  hesitation  when  there  is  retroperitoneal  extension  of  the  inflam- 
mation; it  establishes  the  diagnosis  more  certainly,  especially  when 
turbid  fluid  mixed  with  fragments  of  fat  escapes.  Korte  considers 
exploratory  puncture  not  wholly  advisable  when  the  pus  lies  in  or  behind 
the  bursa,  and  this  procedure  then  should  be  employed  only  where  it  is 
.to  be  foflowed  immediately  by  the  eA'acuation  of  the  pus. 

Although  the  diagnosis  of  a  collection  of  pus  in  or  behind  the  omental 
bursa  under  favorable  circumstances  can  now  be  made  with  some  degree 
of  probability,  yet  this  condition  does  not  always  prove  that  there  is  a 
suppurative  process  in  the  pancreas  as  the  cause  of  the  abscess,  for 
abscesses  so  situated  may  originate  from  various  causes.  Hemorrhage 
of  the  pancreas,  necrosis,  or  the  rupture  or  suppuration  of  a  cyst  may  be 
the  primary  factor.  The  collection  of  pus  in  the  bursa  may  also  originate 
*  For  seat  of  pancreatic  tumors  see  section  on  Cysts. 
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from  an  ulcer  or  cancer  of  the  stomach  or  duodenum  or  from  lymph- 
glands.     The  history  may  then  give  some  indication. 

The  view  of  the  pancreatic  source  of  the  disturbance  would  be  justified 
when  there  were  no  symptoms  of  ulcer  or  cancer  of  the  stomach  or  of 
duodenal  disease,  when  the  process  was  of  sudden  onset  without  pre- 
cursory symptoms  but  with  the  rapid  development  of  the  maximum 
symptoms  of  inflammation,  and  when,  as  in  the  cases  of  Prison  and  Har- 
ley,  and  others,  there  was  diabetes.  The  diagnosis  of  pancreatic  abscess 
cannot  be  made  beyond  a  certain  degree  of  probability,  and  mistakes  in 
diagnosis  are  unavoidable  even  with  the  most  careful  observation. 

It  often  happens  that  the  disease  is  first  correctly  recognized  during  an 
operation.  The  condition  of  the  pus,  the  large  amount  of  fat,  the  pres- 
ence of  necrotic  fragments,  give  valuable  evidence  for  diagnosis. 

The  correct  diagnosis  at  times  is  made  only  during  the  treatment  of 
the  wound,  when  a  pancreatic  fistula  develops,  from  which  characteristic 
pancreatic  juice  is  evacuated.  In  the  present  condition  of  our  knowledge 
it  is  absolutely  impossible  to  make  a  correct  diagnosis  in  the  great  majority 
of  pancreatic  abscesses,  especially  in  those  in  which  general  peritonitis  is 
combined  with  the  local  process. 

Prognosis  and  Course. — Suppuration  of  the  pancreas  is  certainly 
a  fatal  disease  if  the  abscess  does  not  rupture  into  the  intestine  (Chiari), 
which  is  very  rare,  or  if  the  surgeon's  knife  does  not  open  it  at  the  right 
time. 

The  course  may  be  acute,  subacute,  or  chronic.  There  have  been 
cases  which  ended  in  death  in  a  few  days,  and,  on  the  other  hand,  patients 
with  pancreatic  abscess  are  known  to  have  lived  eleven  months  and  more. 

Treatment. — Radical  relief  is  not  to  be  expected  from  medical  treat- 
ment. The  evacuation  of  the  abscess  by  surgical  methods  offers  the  only 
means  of  permanent  relief. 

Senn,  in  1887,  first  proposed  this  method  of  treatment,  and  Fitz, 
Seitz,  and  Nimier,  from  the  theoretic  point  of  view,  assigned  the  treat- 
ment of  pancreatic  abscess  to  the  surgeon.  The  cases  of  Korte  and  Thayer 
were  first  successfully  operated  upon,  with  the  exception  of  that  of  Wan- 
desleben,  operated  on  before  the  daj'S  of  antisepsis. 

Korte  makes  the  following  statement  concerning  the  method  of  oper- 
ating :  "  If  the  presence  of  pus  in  the  omental  bursa  is  shown  on  investiga- 
tion, the  operation  should  take  place  from  the  front,  as  in  the  treatment  of 
pancreatic  cysts.  The  incision  is  best  made  in  the  middle  line.  If  the 
tumor  lies  distinctly  on  one  side,  the  incision  may  be  carried  to  that  side. 
When  the  gastro-colic  ligament  is  exposed,  an  exploratory  puncture  is 
made  if  this  has  not  been  done  earlier,  the  abdominal  cavity  being  pro- 
teqted  by  gauze.  A  piece  of  the  gastro-colic  hgament  large  enough  for 
incision  and  drainage  is  then  sewed  to  the  abdominal  wall  and  the  upper 
and  lower  parts  of  the  abdominal  incision  are  united  by  a  row  of  sutures. 

''When  the  abdominal  cavity  is  thus  perfectly  protected,  the  gastro- 
colic ligament  is  divided  ^vith  a  dull  instrument,  as  a  hollow  sound  or 
blunt  forceps,  and  the  abscess  is  opened.  The  opening  is  enlarged  with 
dressing  forceps.  After  the  purulent  contents  have  escaped,  a  drainage- 
tube  is  inserted  and  the  cavity  is  washed  out  with  sterile  water  or  a  very 
weak  solution  of  lysol.  Fragments  of  dead  tissue  are  removed  with  the  pus 
or  drawn  out  with  the  dressing  forceps.  The  subsequent  treatment  con- 
sists in  washing  out  the  cavity  and  in  introducing  gauze  around  the  drain- 
age-tube.    If  the  seat  of  the  pus  is  largely  retroperitoneal  with  burrowing 
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toward  the  loft  lumbar  rcfjioti,  it  is  dcsiraljlc  to  make  an  ol)Iique  incision 
through  tlie  {iljiloiiiinal  wall  similar  to  that  for  extirpation  of  the  kidney. 
The  peritoneum  should  then  be  detached  with  a  blunt  instrument  toward 
the  tail  of  the  pancreas  and  the  abscess  opened.  The  pus  frequently  has 
burrowed  downward  as  far  a.s  the  brim  of  the  pelvis. 

"The  skin  surrounding;  the  incision  of  either  operation  should  be  well 
anointed  with  zinc  paste,  in  order  to  prevent  corrosion." 

B.  SECONDARY  ACUTE  SUPPURATIVE  PANCREATITIS. 

The  secondary  variety  may  arise  in  various  ways : 

1.  By  extension  of  an  inflammatory  process  from  a  neighboring;  organ, 
and  especially  from  ulcer  of  the  stomach.  Obser\-ations  on  this  point 
have  been  made  by  Thierfelder  and  Chiari.  The  former  found,  in  a  case 
of  ulcer  of  the  stomach  at  the  base  of  which  lay  the  pancreas,  small  ab- 
scesses in  the  connective  tissue  around  the  duct  of  Wirsung  and  penetrat- 
ing the  gland.  Chiari  also  reports  a  similar  case.  Dieckhoff  describes 
secondary  suppuration  of  the  pancreas  in  a  gelatinous  cancer  of  the  duo- 
denum. 

Several  cases  of  secondary  suppuration  of  the  pancreas  are  found 
among  the  autopsies  of  the  Vienna  General  Hospital  in  the  last  ten  years. 
In  1S87  a  woman  twenty-one  years  old  was  examined  after  death,  and  the 
anatomic  diagnosis  of  abscess  of  the  head  of  the  pancreas  from  suppura- 
tion of  the  inferior  vena  cava  was  made.  In  1888  an  abscess  of  the  liver 
and  of  the  pancreas  were  found,  the  result  of  pylephlebitis,  in  a  man  twenty 
years  old.  In  1889,  in  the  case  of  a  man  seventy-nine  years  old,  the  fol- 
lowing diagnosis  was  made:  Carcinoma  duodeni  et  diverticuli  huius, 
dilatatio  ductumii  pancreaticorum,  abscessus  multiplex  pancreatis  cum 
perforatione  in  duodenum.  The  following  anatomic  diagnosis  was  made 
in  1892  in  a  man  thirty  years  old :  Lymphosarcoma  duodeni  valde  exulcer- 
atum  cum  abscessibus  capitis  pancreatis  et  phlegmone  textus  cellulosae 
ret  roperit  oneaUs . 

2.  Metastatic  abscesses  may  occur  in  the  pancreas  in  the  course  of 
pyemia  and  puerperal  fever;  such  cases,  however,  are  rare  (Orth).  In 
the  reports  of  autopsies  at  the  Vienna  General  Hospital  for  the  last  ten 
years  no  such  case  is  found. 

3.  The  possibility  of  the  occurrence  of  a  metastatic  pancreatitis  in 
the  course  of  a  parotitis  has  repeatedly  been  considered.  It  is  well  known 
that  in  this  affection  metastases  take  place  in  the  testes,  ovaries,  mam- 
mary glands,  and  labia  majora.  ^londiere  has  mentioned  parotitis  also 
among  the  causes  of  metastatic  pancreatitis. 

Friedreich  refers  to  the  following  cases  which  have  been  inteipreted 
by  many  authors  to  signify  that  the  pancreatic  disease  was  the  result  of  a 
metastasis  from  the  parotitis.  Canstatt.  in  the  chapter  on  epidemic 
parotitis,  mentions  '.he  occurrence  of  metasta.ses  to  the  pancreas.  Bat- 
tersby  relates  that  the  symptoms  of  a  pancreatic  disease  became  more 
e\ddent  after  the  disappearance  of  saliva  from  the  mouth.  Andral  and 
Mondiere  state  that  either  of  the  parotid  glands  may  swell  in  the  course 
of  diseases  of  the  pancreas.  Roboica  observed  a  case  of  severe  parotitis 
in  a  man  who  suffered  from  a  severe,  deep-seated  pain  in  the  epigastrium 
after  the  parotitis  suddenly  disappeared.  This  pain  also  disappeared 
quickly,  whereupon  swelling  of  the  testes  occurred,  after  which  parotitis 
returned.     Schmackpfeffer  relates  the  following  case :    In  a  syphilitic  girl 
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who  was  pregnant,  the  subhmate  cure  was  begun  after  dehvery.  After 
the  disappearance  of  the  syphiHtic  symptoms,  severe  sahvation  set  in. 
When  this  diminished  there  was  abundant  diarrhea  with  marked  thirst, 
fever,  nausea,  anxiety,  and  a  deep-seated  pain  in  the  region  of  the  stomach 
radiating  toward  the  right  hypochondrium.  The  diarrhea  was  profuse, 
the  stools  watery,  resembling  saliva,  and  yellow;  suddenly  the  diarrhea 
ceased  and  there  occurred  a  painful  swelling  of  both  parotids,  but  without 
salivation.  The  pulse  became  small  and  intermittent.  The  patient  died 
in  collapse  the  following  night.  At  the  autopsy  the  pancreas  was  found 
swollen,  reddened,  very  rich  in  blood,  and  of  considerable  consistency. 
Both  parotids  were  inflamed. 

''However  little  the  symptoms  just  mentioned,"  says  Friedreich, 
"seem  sufficient  to  indicate  the  existence  of  a  metastatic  pancreatitis,  yet 
the  possibility  of  its  presence  ought  not  to  be  overlooked,  in  view  of  the 
last  observation." 

In  the  examination  of  the  more  recent  literature  there  appears  no 
report  which  could  be  interpreted  to  mean  that  pancreatitis  occurs  as  a 
metastatic  process  after  parotitis.  Among  reports  of  autopsies  at  the 
Vienna  General  Hospital  in  the  last  ten  years  there  is  one  which  suggests 
the  occurrence  of  parotitis  after  a  secondary  pancreatic  abscess.  In  a 
man  seventy-nine  years  old  the  following  conditions  were  present:  Car- 
cinoma cap.  pancreatis  cum  infiltr.  partiali  choledochi  et  stenosi  ejus  sub- 
sequente  dilatatione  viarum  biliferarum.  Icterus  univers.  Carcinoma 
secundarium  hepatis.  Suppuratio  partis  centralis  tumoris  capitis  pan- 
creatis et  cholangitis  subsequente  parotitide  bilaterali  et  phlegmone  colli 
cum  pharyngitide  et  laryngitide  phlegmonosa. 

It  is  impossible  to  produce  at  present  a  clinical  picture  of  secondary 
suppurative  pancreatitis. 


3.  NECROTIC  PANCREATITIS. 

The  consideration  of  this  variety  is  most  appropriate  in  the  section 
on  Necrosis. 


4.  CHRONIC  INDURATIVE  PANCREATITIS. 

PATHOLOGIC  ANATOMY. 

The  characteristic  feature  of  this  form  of  inflammation  is  the  thicken- 
ing and  fibrous  transformation  of  the  interstitial  tissue,  with  destruction 
of  the  substance  of  the  gland.  The  changes  in  the  gland  may  be  primary, 
as  in  those  varieties  of  inflammation  which  arise  from  the  acute  form, 
or  from  certain  inflammatory  processes  to  be  further  considered  later, 
and  which  originate  in  the  gland  or  in  the  ducts  and  lead  secondarily  to 
an  increase  of  the  connective  tissue.  It  more  frequently  happens  that 
the  increase  of  interstitial  connective  tissue  is  primary  and  leads  to  de- 
generative changes  and  destruction  of  the  gland. 

The  inflammatory  process  may  be  diffused  over  the  entire  gland  or 
may  affect  only  certain  portions.  In  the  former  instance  even  the  altera- 
tion need  not  be  spread  uniformly  throughout  the  entire  gland,  but  may 
be  conspicuously  limited  to  certain  portions,  especially  the  head. 
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A.     Ixi-LAM.MATinXS    OF    THE    ENTIRE    ClaND. 

Two  sjroups  can  be  distinguishod,  in  general,  according  to  the  origin 
of  the  iiillainnialorv  process  from  tlie  blood-vessels  or  from  the  excretory 
ducts  and  ^huid  ceils. 

The  first  group  includes  tiie  indurative  processes  which  occur  in  con- 
sequence of  disease  of  the  blood-vessels,  arteriosclerosis,  and  endar- 
teritis obliterans,  esi)ecially  when  resulting  from  syphilis  and  alcoholism. 
The  second  grouj)  includes  the  chronic  indurative  processes  which  de- 
velop in  consequence  of  closure,  narrowing,  obturation,  and  inflammation 
of  the  excretory  ducts.  In  many  cases  it  is  impossible  to  separate  these 
two  groups  sharjily  from  each  other,  because  there  are  many  transitional 
and  mixeil  forms. 

1.  Chronic  Indurative  Pancreatitis  Originating  from  the  Blood- 
vessels (Hematogenous  Variety,  Dieckhoff). — (a)  Indurutive  Pan- 
crcatitis,  due  to  Endarteritis  Obliiirans. — The  blood-\'Cssels  of  the  pan- 
creas are  very  frequently  affected  in  the  arteriosclerotic  and  endarteritic 
processes  taking  place  throughout  the  body  in  general.  They  cau.se  in 
this  organ  as  in  others  a  hyperplasia  of  connective  tissue,  and,  in  addition, 
produce  throughout  the  entire  gland  or  in  individual  portions  of  the  same 
such  secondary  changes  as  fatty  degeneration,  atrophy,  hemorrhage, 
and  necrosis  of  the  gland. 

The  characteristic  changes  of  a  typical  obliterating  endarteritis  are 
given  in  the  case  described  by  Hoppe-Seyler  of  a  diabetic  woman  fifty- 
seven  5'ears  old. 

The  process  was  far  advanced  and  the  pancreas  represented  merely 
"a  clump  of  fat  tissue."  Yet  the  histologic  investigation  showed  the  close 
relation  between  a  previous  chronic  interstitial  inflanniiation  and  the 
existing  fatty  degeneration.  The  celiac,  gastroduodenal,  and  splenic 
arteries,  especially  the  last,  were  markedly  calcified,  and  the  smaller 
branches,  which  penetrated  into  the  substance  of  the  gland,  were  thick- 
ened. 

Hoppe-Se}'ler  describes  the  development  of  the  disease  in  the  following 
manner:  "The  blood-vessels  first  become  diseased,  their  walls  thickened, 
their  lumen  narrow^ed  or  obstructed.  In  consequence  there  are  disturb- 
ances of  nutrition  in  the  parts  supplied  by  them,  notably  thickening  of 
the  connective  tissue  around  the  gland  acini  and  degeneration  and  disap- 
pearance of  the  gland-cells.  The  interacinous  fat  tissue  increases  in  pro- 
portion to  the  disappearance  of  gland  tissue;  indeed,  it  becomes  so  exces- 
sive that  the  pancreas  is  reduced  almost  to  a  mass  of  fat  which  may  be 
larger  than  the  normal  pancreas."  The  process  is  regarded  by  Hoppe- 
Seyler  as  analogous  to  that  found  in  the  atrophied  kidney. 

Fleiner  reports  a  similar  case,  also  in  a  diabetic.  This  observer  was 
able  to  distinguish  the  follo\Aing  pathologic  processes  in  the  pancreas:  (1) 
Chronic  obliterating  endarteritis  with  hyaline  degeneration  of  the  vessel- 
wall,  leading  to  a  general  narrowing  of  the  arterial  current  and  conse- 
quently to  a  greater  or  less  degree  of  disturbance  of  nutrition,  tending 
especially  to  hyperplasia  of  the  connective  tissue  and  atrophy  of  the 
parenchyma ;  (2)  acute  arterial  thrombosis  and  subsequent  tissue  nec- 
rosis; (3)  septic  infection  of  the  necrotic  parts  of  the  tissue  and  beginning 
suppuration. 

Bacterium  coli  commune  and  another  imidentified  bacterium  were 
isolated  from  the  parenchymatous  juice  of  the  pancreas.     It  is  worthy  of 
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mention  that  Hansemann  regarded  the  poor  staining  of  the  nuclei  in  both 
of  the  cases  as  the  result  of  postmortem  changes. 

The  above  processes  are  a  transition  to  those  which  have  of  late  been 
frequently  recognized  as  chronic,  indurative  pancreatitis  in  diabetes,  since 
the  changes  in  the  pancreas  in  this  disease  have  oftener  been  sought  for 
than  formerly  in  consequence  of  the  results  of  the  experimental  extirpation 
of  the  pancreas.  Although  atrophy  of  the  pancreas  and  fatty  degenera- 
tion of  the  gland  are  most  frequently  found,  yet  there  are  not  a  few  cases 
in  which  a  chronic  interstitial  pancreatitis,  in  consequence  of  changes  in 
the  blood-vessels  of  the  gland  or  in  their  vicinity,  is  found  at  the  autopsies 
of  diabetics. 

Lepine  assumes  theoretically  that  the  primary  alterations  of  the 
pancreas,  at  first  without  change  in  the  macroscopic  appearance  of  the 
gland,  must  be  found  in  the  neighborhood  of  the  veins.  In  the  course 
of  the  last  few  years  he  has  been  able  to  make  some  observations  in  sup- 
port of  his  view,  and  similar  contributions  have  since  appeared,  especially 
in  French  literature. 

Lepine,  for  instance,  has  observed  "sclerose  periacineuse"  once  in  a  man 
forty  years  old  and  again  in  one  fifty-four  years  old.  In  both  patients 
the  macroscopic  appearance  of  the  gland  was  altered.  Especially  careful 
investigations  were  made  by  Lemoine  and  Lannois  in  three  diabetic  cases, 
in  each  of  which  the  pancreas  showed  the  like  sclerotic  induration  of  its 
connective  tissue.  The  microscopic  examination  of  the  apparently  nor- 
mal organ  showed  that  the  hyperplasia  of  the  connective  tissue  was 
especially  connected  with  its  veins  and  the  lymph-vessels,  and  that  there 
was  both  a  considerable  periacinous  sclerosis,  which  separated  the  lobules 
by  strong  trabecules  of  connective  tissue,  and  an  intercellular  sclerosis, 
which  had  given  rise  to  a  hyperp reduction  of  the  connective  tissue  lying 
between  the  individual  cells. 

It  is  to  be  especially  mentioned  that,  in  spite  of  these  marked  micro- 
scopic changes  of  the  gland-substance,  nothing  abnormal  was  to  be  dis- 
covered on  macroscopic  examination,  a  point  which  strongly  indicates 
the  need  of  more  exact  microscopic  observations,  if  chronic  interstitial 
inflammation  of  quite  marked  degree  is  not  to  be  overlooked.  Similar 
conditions  in  diabetes  visible  to  the  naked  eye,  as  induration  and  atrophy 
of  the  gland,  had  been  mentioned  by  a  number  of  authors. 

In  the  table  headed  "Indurative  Pancreatitis"  (page  62),  and  also  in 
Tables  I,  II,  and  VI,  pages  58,  61,  and  69,  similar  cases  are  described,  and 
among  them  that  form  of  atrophy  which  Hansemann  regards  as  the  con- 
sequence of  interstitial  inflammations  analogous  to  the  granular  atrophy 
of  the  kidney.  It  is,  however,  in  most  cases  difficult  to  decide  whether 
the  process  takes  its  origin  from  the  blood-vessels  or  from  the  excretory 
ducts.  Pancreatic  sclerosis  and  excretion  of  sugar  in  the  urine  do  not, 
however,  by  any  means  necessarily  concur,  as  numerous  cases  show. 

Obici  mentions  two  cases  of  interstitial  pancreatitis,  one  of  which 
showed  the  picture  described  by  Lepine  of  "sclerose  periacineuse"  in  its 
most  perfect  development,  without  any  glycosuria.  Hansemann  also 
saw  two  cases  of  induration  of  the  pancreas,  in  which  there  was  no  dia- 
betes during  the  life  of  the  patient.  In  one  of  these  cirrhosis  of  the  liver 
was  found,  indicating  that  this  case  is  to  be  regarded  rather  as  one  of 
pancreatic  induration  depending  on  chronic  alcoholism. 

The  following  case  described  by  Rosenthal  (1892)  is  on  the  border- 
line of  the  forms  of  chronic  interstitial  pancreatitis  due  to  syphilis : 
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A  girl  sixtfiMi  iind  a  lialf  years  old  a  year  previously  luul  rhlorosis,  in  the  course  of 
which  there  were  fre<iuent  attaeks  of  fainting.  Previously  she  had  always  lj<?on 
healtliy;  nothing  was  learned  regarding  any  hereditary  conditions  (tuherculosis, 
syphilis).  Mer  appearance  hecanie  worse  and  worse,  and  linally  rapid  emaciation 
set  in.  For  some  weeks  before  her  admission  to  I  lie  hosi)il:il  .she  complained  of 
backache,  ilifliculty  in  ininaling,  and  stabbing  i>aiii  in  the  chest.  I'injdly  there  wa« 
increa.sed  freiiuency  of  respiration  anil  marke<l  distention  of  the  alxlomen. 

On  entrance,  the  physical  examination  resulle<l  as  follows:  Skin  i)alo,  tempera- 
ture 37.S°  C".  (100.04°  F.),  pulse  120,  rcsjMration  GO.  In  the  lungs  thc-re  was  diffuse 
catarrh,  the  heart  normal.  The  abdomen  was  markedly  disttmded  and  contained 
free  Huid.  The  liver  projected  somewhat  bej'ond  the  edges  of  the  ribs,  was  smooth 
and  i)ard;  the  spleen  was  not  eidarged. 

During  the  seven  weeks'  stay  at  the  hosjiital  puncture  of  the  abdomen  liarl  to  be 
umlertaken  repeatedly;  there  was  edema  of  tlu;  lower  extremities  with  progressive 
failure  of  strength,  and  the  ]iatient  died  after  the  occurrence  of  symptoms  of  collapse. 
During  the  wiiole  course  of  the  disea.se  there  was  no  fever  at  any  time,  the  urine  was 
always  normal,  the  stools  now  loose,  now  con.stipated, and  again  of  normal  consistency. 
The  rapid  failure  of  strength  and  the  high  degree  of  emaciation  were  especial!}'  note- 
worthy, the  latter  being  such  as  is  observed  only  in  malignant  neoplasms  or  in  ad- 
vanced tuberculosis. 

The  autopsy  revealed  as  follows:  Pylephlebitis  chronica  cum  induratione  pan- 
creatis,  stenosis  levis  et  thrombosis  parietalis  venx  porttr.  Ascites.  Bronchopneu- 
monia multiplex.     (Edema  leve  glottidis.     Degeneratio  amyloides  lienis. 

The  pancreas  was  of  normal  size,  the  head  appeared  especially  thick,  but  the 
structure  could  be  distinctly  recognized  in  places.  Micrcscopically  the  alteration  of 
the  pancreas  appeared  as  chronic  interstitial  pancreatitis  and  proliferating  lymphan- 
gitis. The  connective  tissue  appeared  especially  increased  between  the  single  acini. 
In  the  head  and  the  extreme  end  of  the  tail,  masses  of  round  cells  were  found  lying 
in  the  much  dilated  lymph- vessels. 

This  result  led  Rosenthal,  in  spite  of  the  previous  hist  on',  to  regard 
the  case  as  one  of  latent  congenital  syphilis. 

(6)  Chronic  Indurative  Pancreatitis  from  Syphilis. — An  increased  gro-uih 
of  connective  tissue  occurs  very  frequently  in  syphilis.  Chronic  pan- 
creatitis is  frequently  observed,  especially  in  the  congenital  variety. 
Rokitansky  has  suggested  that  induration  of  the  pancreas,  ^\^th  similar 
but  much  more  frequent  alteration  of  the  liver  ^vith  or  \nthout  gummata, 
occurs  in  syphiUs.  In  23  cases  of  hereditary  syphilis  more  or  less  pro- 
nounced changes  in  the  pancreas  were  found  by  Birch-Hirschfeld  in 
10  children.  In  the  severest  cases  the  entire  gland  appeared  swollen, 
doubled  in  size,  very  firm,  white  and  shining,  the  structure  entirely 
obliterated.  On  microscopic  examination  the  interstitial  tissue  was 
found  so  greatly  increased  that  the  acini  appeared  to  have  entirely 
disappeared,  and  the  organ  seemed  rather  an  actual  fibroid  than  a  gland. 
In  some  places  the  gro\\i;h  of  connective  tissue  extended  into  the  indi- 
vidual acini  and  caused  the  disappearance  of  the  epithelinm.  Round, 
oval,  and  spindle-shaped  cells  were  embedded  in  places  in  the  connective 
tissue.  Blood-vessels  with  thickened  walls  were  only  sparingly  found. 
In  cases  in  which  the  changes  were  not  so  extreme,  there  were  found 
only  a  moderate  growth  and  ^^^dening  of  the  interacinous  connective 
tissue,  with  slight  compression  of  the  lol^ules  of  the  gland,  but  -sAithout 
disappearance  of  the  epithelium,  changes  which  previously  were  described 
by  Oedmansson.  The  entire  organ  then  appears  enlarged  and  of  a  pale 
gray  color.  According  to  Birch-Hirschfeld.  this  change  develops  in  the 
last  months  of  fetal  life.  The  most  marked  and  most  advanced  altera- 
tions of  the  gland  were  found  in  a  fetus  which  died  in  the  fifth  month 
but  was  dehvered  at  the  normal  end  of  pregnancy. 

In  the  conmiunication  in  Gerhardt's  "Handbook  of  Children's  Dis- 
eases," Birch-Hirschfeld  states  that  he  has  found  induration  of  the  pan- 
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creas  27  times  in  124  cases  of  congenital  syphilis.  Hecker,  in  1869,  showed 
similar  changes  in  the  pancreas  in  22%  of  the  cases.  Wegner,  in  his 
article  on  hereditary  bone-syphilis,  mentions  three  cases  of  induration 
of  the  pancreas.  In  the  body  of  a  girl  who  died  shortly  after  birth, 
Huber  found  a  long  and  wide  pancreas,  which  was  not  very  hard  and 
showed  interacinous  increase  of  connective  tissue,  in  addition  to  pro- 
nounced syphilitic  changes  in  the  liver  and  in  the  bones. 

In  18  cases  of  hereditary  syphilis  Miiller  observed  marked  changes  in 
the  pancreas  in  two.  In  a  fetus  which  was  delivered  dead  at  the  fifth 
month  there  was  found  a  considerable  periacinous  growth  of  granulation 
cells,  which  compressed  the  gland  lobules  and  apparently  led  to  the  forma- 
tion of  numerous  miUary  syphilomata.  The  second  case  described  by 
him,  of  a  child  born  dead  at  the  normal  end  of  pregnancy,  belongs  rather 
to  the  type  of  interstitial  pancreatitis.  The  bands  of  connective  tissue 
were  widened  and  infiltrated  with  cells.  Large  accumulations  of  lymph- 
oid cells  were  found  in  place  of  the  gland  acini,  the  normal  structure  of 
the  gland  was  retained  only  in  single  portions  of  the  pancreas.  Cases  of 
syphilitic  interstitial  pancreatitis  have  been  described  by  Friedreich, 
Demme,  and  Chiari.  In  the  autopsy  of  an  eight-months'  fetus.  Beck 
found  a  pancreas  which  was  much  enlarged,  very  thick,  and  nearly 
as  hard  as  cartilage.  Huebner  has  recently  reported  the  case  of 
a  boy  three  and  a  half  years  old  in  whom  he  found,  in  addition  to  a  high 
degree  of  syphilis  of  the  liver,  an  enormous  syphilitic  infiltration  of  the 
pancreas,  causing  an  increase  in  the  size  of  the  organ  from  fourfold  to  six- 
fold. Analogous  conditions  have  been  mentioned  by  earher  authors, 
although  they  were  not  always  attributed  to  syphilis.  Thus,  von  Osterloh 
and  Cruveilhier  described  such  anatomic  changes  ^vithout  expressing 
any  opinion  as  to  their  actual  etiology.  In  chronic  pancreatitis  developed 
in  constitutional  syphilis  the  increased  connective  tissue  shows  generally 
rather  a  succulent  character,  and  its  inflammatory  origin  is  indicated 
by  the  abundant  infiltration  of  round  cells,  while  in  the  cases  observed 
in  adults  the  connective  tissue  is  firmer,  denser,  and  more  like  scar  tissue. 

Thus,  Drozda  found  a  distinctly  marked  chronic  pancreatitis  in  a  man  thirty- 
four  years  old  who  for  years  had  suffered  from  syphilis.  The  patient  foiir  years  before 
had  jaundice;  for  three  years  there  were  periodical  disturbances  of  digestion  witli 
vomiting  and  defined  pain  in  the  epigastrium,  repeated  distress,  and  attacks  of 
fainting.  The  swelling  of  the  cubital  and  inguinal  glands  showed  the  pres- 
ence of  a  syphilitic  dyscrasia.  There  was  at  first  scarcely  anything  demonstrable 
objectively  except  a  constant  sensitiveness  in  the  region  of  the  stomach.  Ascites 
occurred  subsequently,  followed  by  general  edema.  Bilious,  and  later  also  bloody, 
vomiting  were  often  observed.  Nothing  abnormal  could  be  discovered  in  the  urine 
and  stools.  The  temporary  swelling  of  the  parotid  during  the  course  of  the  disease 
was  of  interest;  it  was  followed  by  purulent  otorrhea  of  the  right  ear.  Death  oc- 
curred in  collapse  after  about  two  and  a  half  months  of  the  above  severe  symptoms. 
At  the  autopsy  the  pancreas  was  found  transformed  into  a  hard  callus.  The  original 
structm-e  was  still  to  be  recognized  in  places  only  in  the  head  of  the  gland.  In  some 
parts  caseous  masses  were  found  embedded  within  the  dense  tissue.  In  the  liver  also 
were  seen  several  indurated  spots  and  an  indurated  scar  was  in  the  stomach.  The 
spleen  was  increased  to  twice  its  size.  In  addition,  there  were  chronic  Bright's  dis- 
ease, general  anemia,  ascites,  and  dropsy. 

In  a  case  of  ^'isceral  syphilis  in  an  officer  forty-six  years  old,  Chvostek 
found  in  the  tail  of  the  pancreas  several  cicatricial  retractions,  which  gave 
a  lobulated  appearance  to  the  affected  portion.  Of  the  three  cases  of 
induration  in  diabetes  found  by  Hansemann  and  mentioned  in  Table  III 
(page  63),  two  had  a  s^^philitic  history.     Dieckhoff  reports  the  histologic 
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findings  ill  a  {'Ji-sc  of  interstitial  pancreatitis  also  to  he  referred  prohahly 
to  a  .syphilitic  concUtion.  Cranial  syphilis,  pidinonary  luherculosis,  and 
cancer  of  the  stomach  were  found  at  the  autojjsy.  Induration  of  the 
pancreas  was  quite  distinct  under  a  low  power  of  the  microscope.  The 
connective  tissue  was  larp;ely  arranged  in  circular  bands  surrounding  the 
blood-vessels,  excretory  tlucts,  and  gland-lobules;  the  intralobular  tissue 
was  increased  in  many  of  the  la.st. 

(c)  Chronic  Induralirc  Pancreatitis  from  Alcoholism. — Chronic  alcohol- 
ism may  cause  a  hyperplasia  of  the  stroma  of  the  pancreas,  as  it  may  {pro- 
duce serious  changes  in  the  coimective  tissue  of  the  liver.  Hence,  such  a 
pancreas  may  be  spoken  of  as  cirrhotic,  although  it  does  not  apjtear 
yellow.  Hansemann  also  protests  against  this  use  of  the  term,  which 
may  give  rise  to  mistakes.  Friedreich,  in  a  most  instructive  case,  already 
has  described  the  occurrence  of  such  changes  in  the  pancreas  associated 
with  cirrhosis  of  the  liver. 

Chvostek  (187G),  in  an  inebriate  twenty-nine  years  old,  found  the 
pancreas  of  cartilaginous  density,  tough,  of  the  color  of  gray  fat  with  a 
tinge  of  red,  and  with  large  lobes.  Communicating  cavities  as  large  as 
beans,  with  smooth,  firm,  fibrous  walls  and  soft,  dark-gray  contents,  were 
found  in  the  parenchyma.  The  liver  appeared  tenacious,  tearing  with 
difficulty,  brownish-gray  in  color,  finely  granular,  and  brittle.  Yellow- 
ish-brown, sharply  circumscribed  friable  portions  about  the  size  of  a 
walnut  were  foimd  in  different  places  in  the  parenchyma.  There  was 
also  thrombosis  of  the  portal  vein.  The  case  is  to  be  regarded  probably  as 
one  of  interstitial  pancreatitis  dependent  upon  chronic  alcoholism  and 
complicated  Avith  pylephlebitis,  to  which  latter  lesion  the  further  changes 
in  the  pancreas  were  attributable. 

The  patient  for  about  ten  months  had  suffered  from  repeated  cardialgic  attacks 
lasting  two  or  tliree  hours;  later  there  were  stabbing  pains  in  the  upper  abdomen, 
and,  finally,  tension  in  the  lower  portion,  with  increasing  ascites,  temporarilj'  disap- 
pearing, but  then  reappearing,  and  not  to  be  prevented  despite  puncture.  There 
were  sensitiveness  to  pressure  in  the  hepatic  region,  and,  in  the  left  hypochondrium, 
dulness  extending  downward  to  the  lower  border  of  the  tenth  rib  and  in  front  to 
three  finger-breadths  below  the  level  of  the  costal  cartilages.  The  appetite  at  first 
was  normal,  but  later  there  were  anorexia,  nausea,  retching,  and  toward  the  end  of 
life,  vomiting.  Diarrhea  alternated  Avith  constipation.  Nothing  abnormal  covdd  be 
shown  in  the  urine.  The  temperature  of  the  body  remained  normal  throughout  the 
disease.  At  the  end  of  about  fourteen  months  there  were  sudden  dyspnea,  severe  pain 
in  the  lower  part  of  the  abdomen,  marked  meteorism  and  vomiting,  death  finally 
coming  in  collapse. 

Hansemann  (1894)  also,  as  previously  mentioned,  found  the  pancreas 
very  thick,  markedly  indurated,  and  the  lobules  not  easily  displaced  in  a 
man  thirty-seven  years  old  with  cirrhosis  of  the  liver. 

Dieckhoff  describes  a  very  instructive  case.  A  man  sixty  years  old, 
alcoholic,  had  diabetes  for  eleven  years.  The  amount  of  sugar  in  the 
first  ten  years  varied  between  6.4^  and  1.5%;  in  the  last  year,  between 
2%  and  4%.  The  patient,  who  in  general  felt  well,  after  some  physical 
exertion  had  a  sudden  hemorrhage  from  the  stomach  and  died.  The 
anatomic  diagnosis  was  as  follows:  Cirrhosis  of  the  liver,  lipomatosis  of 
the  pancreas,  and  old,  chronic  interstitial  pancreatitis.  Dieckhoff  dates 
the  beginning  of  the  pancreatic  disease  and  the  cirrhosis  of  the  liver  from 
the  time  when  the  diabetes  first  developed. 

Among  the  five  cases  of  chronic  interstitial  pancreatitis  which  are 
recorded  in  the  autopsy  reports  of  the  Vienna  General  Hospital  in  the  last 
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ten  years,  there  is  found  also  one  case  of  hepatic  cirrhosis  in  an  ine- 
briate. 

The  cases  of  chronic  interstitial  pancreatitis  associated  with,  chronic 
interstitial  nephritis  should  be  considered  after  those  due  to  alcohohsm. 
Tylden  and  Miller  (1891)  showed  that  the  simultaneous  occurrence  of  these 
two  processes  must  be  very  frequent,  since  among  15  patients  with  chronic 
nephritis  a  like  alteration  of  the  pancreas  was  found  in  eight. 

The  previously  described  alterations  of  the  pancreas  designated  simple 
diabetic  atrophy  by  Hansemann  bears  a  close  resemblance  to  certain 
forms  of  granular  kidney.  The  case  observed  by  him  proves  that  this  is 
to  be  regarded  as  due  to  an  interstitial  pancreatitis.  In  a  man  forty-two 
years  old  who  died  "wdth  symptoms  of  acute  phthisis  after  transient  gly- 
cosuria and  acetonuria  had  been  shown,  the  lobules  of  the  pancreas  were 
found  widely  separated  by  connective  and  fat  tissue.  On  section,  abun- 
dant, somewhat  reddened  gland  substance  was  seen.  Microscopically  the 
parenchymatous  cells  were  not  perceptibly  changed.  Wide  capillaries 
and  small  vessels  abounded  in  the  stroma.  There  was  no  thickening  of 
the  vessel- walls.  Inflammatory  foci  of  small  cells  were  numerous.  The 
case  is  important  because,  according  to  Hansemann,  it  shows  the  early 
changes  in  the  pancreas  after  disease  of  short  duration:  chronic  fibrous 
and  recent  small-celled  inflammation  of  the  stroma. 

2.  Chronic  Indurative  Pancreatitis  Originating  from  the  Excre- 
tory Ducts. — (a)  From  Inflammation  of  the  Excretory  Ducts  (Sialangitis 
pancreatica) . — This  variety  may  perhaps  be  the  more  frequent  and  has  the 
same  etiology  as  the  acute  (suppurative)  inflammation.  It  may  develop 
in  connection  with  any  process  which  favors  the  imixiigration  of  micro- 
organisms, especially  with  cholelithiasis  and  cancer  (Dieckhoff). 

Among  the  cases  described  by  this  author,  there  are  two  in  which 
cholelithiasis  is  to  be  regarded  as  the  starting-point  of  the  pancreatitis. 
In  one  of  these  the  ductus  choledochus  was  found  much  enlarged  as  far  as 
the  entrance  of  the  hepatic  duct,  and  this  as  well  as  its  larger  branches 
also  were  enlarged.  In  the  fundus  of  the  gall-bladder  was  a  concretion 
consisting  of  several  stones  closely  packed  together.  The  tissue  of  the 
pancreas  apparently  was  densely  fibrous,  permeated  by  very  large  veins 
and  widely  dilated  arteries.  Occasional  islands  of  parenchyma  of  a  dirty 
gray  color  and  of  moderately  firm  consistency  projected  slightly  above 
the  cut  surface. 

Chronic  interstitial  pancreatitis  was  found  also  in  a  second  case  of 
cholecystitis,  hepatitis,  and  jaundice,  and  in  one  of  cylindric-celled  cancer 
of  the  pancreas.     In  two  of  the  cases  mentioned  there  was  diabetes. 

According  to  Dieckhoff,  the  process  develops  as  follows:  ''The  con- 
nective tissue  increases  around  the  blood-vessels,  excretory  ducts,  gland- 
lobules,  and  nerve-trunks.  In  the  further  course  of  the  disease  the  intra- 
lobular tissue,  which  separates  the  acini  from  each  other,  is  increased.  The 
fat  tissue  also  is  increased ;  at  the  same  time,  fatty  degeneration  and  disap- 
pearance of  the  parenchyma  occur.  The  sclerosis  may  become  so  extreme 
that,  finally,  the  entire  organ  is  changed  to  a  fibrous  band  and  remains  of 
gland-tissue  can  hardly  be  found  even  with  the  microscope." 

The  cases  of  indurative  pancreatitis  in  cholelithiasis  are  of  great  prac- 
tical interest,  and  Riedel  has  made  very  interesting  and  important  com- 
munications on  this  subject.  "In  connection  with  gall-stones,"  says 
Riedel,  "there  is  a  severe  inflammatory  process  in  the  head  of  the  pan- 
creas, which  leads  to  the  formation  of  a  large  tumor;  an  enlargement  of 
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iron-like  density  develops  in  a  suspicious  spot — namely,  at  the  exit  of  the 
pancroatic  and  coiiunon  l)il('-(luct;  startinjj;  oripjiiially  from  continued 
inflamMKition,  it  assumes  a  certain  independent  character,  lasts  for  months 
and  eventually  years,  until,  after  the  removal  of  the  cause  of  the  disease, 
resolution  takes  place.  This  inflammation  results  not  merely  from  a 
calculus  in  the  comn\()n  duct,  but  also  mav  be  caused  bv  a  concretion  in 
the  gall-bladder." 

Kiedel  found  induration  of  the  head  of  the  pancreas  three  times  in  122 
eases  of  gall-stones.     One  of  the  cases  will  serve  as  an  example : 

A  man  sixty-two  years  old  was  suddenly  attacked  in  June,  1892,  witli  biliary 
colic  followed  by  jaundice.  In  the  summer  of  1893  there  were  repeated  attacks  of 
jaundice  which  became  permanent  and  very  .severe.  Cachexia.  Liver  enlarged. 
No  ascites.  Operation,  Aufjust  8th,  showed  the  liver  witliovit  nodular  tumors,  gall- 
bladder large,  filknl  with  bile,  containing  a  single  large  calculi.  Cystic  and  common 
ducts  extraordinarily  wide,  containing  dark  bile  without  calculi.  In  the  head 
of  the  pancreas  a  tumor  of  iron-like  tlcnsity  of  the  size  of  a  small  apple  which  was 
believed  to  be  certainly  cancerous.  Cholecystenterostomy.  The  wound  ran  its 
course  without  reaction.  Jaundice  became  gradually  less,  and  after  four  weeks  en- 
tirely disappeared.  Stools  colored.  Patient  recovered  quickly,  soon  regained  his 
former  weight,  and  two  antl  a  half  years  after  the  operation  was  perfectly  healthy. 
No  tumor  of  the  pancreas  was  perceptible  either  before  or  after  the  operation. 

An  autopsy  showed  that  a  pancreatitis  exists  in  such  cases.  The 
microscopic  examination  of  the  tumor  revealed  interstitial  pancreatitis.  A 
new-formation  could  be  excluded  with  certainty. 

[Kobson  *  lays  especial  stress  upon  the  production  of  chronic  pancrea- 
titis by  existing  or  probably  pre-existing  gall-stones,  and  publishes  a  num- 
ber of  cases  in  support  of  this  view. — Ed.] 

(6)  From  Closure  of  the  Excretory  Duct. — If  the  excretor\-  duct  is  ob- 
structed,— by  concretions,  for  instance, — or  is  impassable  for  any  other 
reason,  there  gradually  arises  an  enlargement  of  the  ducts  in  the  gland, 
combined  \nth  a  destruction  of  the  gland-cells  and  an  induration  of  the 
interstitial  tissue.  Experiments  on  animals  have  shown  this  conclusion 
to  be  correct.  Pawlow  tied  the  ductus  Wirsungianus  in  rabbits  and  found 
the  following  verA'  striking  histologic  changes :  The  cells  of  the  tubules  are 
diminished  in  size,  an  interstitial  increase  of  connective  tissue  occurs, 
beginning  in  the  greatly  dilated  ducts  and  extending  between  the  tubules, 
gradually  assuming  extreme  proportions  and  causing  the  destruction  of 
a  portion  of  the  secreting  parenchyma.  Langendorff  obtained  similar 
results  in  pigeons  after  tying  the  pancreatic  duct.  The  interstitial 
gro\\th  of  connective  tissue  and  atrophy  of  the  pancreas  were  greater  in 
them  than  in  rabbits. 

A  similar  process  occurs  in  man  after  closure  of  the  ductus  Wirsungia- 
nus. Concretions  in  particular  are  the  cause  of  such  an  interstitial  in- 
flammation of  the  pancreas.  The  following  cases  are  mentioned  as 
typical : 

Fleiner  had  under  observation  a  man  forty  years  old  who  for  some  j'ears  had 
suffered  from  marked  cardialgia.  For  several  days  he  complained  of  great  hunger 
and  tliirst.  There  was  sugar  in  the  urine.  Four  months  after  admission  into  the 
hospital  he  died  of  pneumonia,  after  severe  diarrhea.  Calculi  were  found  in  the 
excretory  duct  of  the  pancreas.  The  histologic  changes  were  especially  marked  in 
the  tail  of  this  gland.  In  stained  sections  it  could  be  seen  with  the  unaided  eye  that 
onl}^  a  few  dark  stained  portions  of  gland  tissue  remained  preserved.  The  main  mass 
of  the  section  of  the  gland  was  composed  of  thick  connective  tissue,  poor  in  cells  and 
rich  in  fibers,  in  which  were  scattered  large  and  small  masses  of  round  cells,  rather  in 
connection  with  the  excretory  ducts  than  with  the  blood-vessels.  Acini,  alone  or  in 
*  Lancet,  1900,  ii,  235;  Trans.  Am.  Surg.  Assoc,  1901,  xix,  144. 
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small  groups  or  irregularly  formed  masses  of  epithelial  cells  scattered  through  the 
tissue,  were  separated  by  broad  bands  of  fibrous  tissue.  The  gland-cells  were  small, 
the  protoplasm  scanty,  the  nuclei  well  preserved  and  stained.  The  interacinous 
tissue  was  infiltrated  in  many  places  with  small  cells.  The  small  excretory  ducts 
of  individual  acini  showed  in  many  places  a  considerable,  often  quite  irregular,  bulg- 
ing and  widening  of  the  lumen.  In  many  places  the  lining  epithelium  was  well  pre- 
served; in  others  it  was  desquamated  and  the  lumen  was  filled  with  degenerated 
epithelium,  round  cells,  and  a  finely  granular,  opaque  mass.  Small-celled  infiltra- 
tion of  the  wall  and  of  the  surrounding  connective  tissue  was  often  to  be  seen. 

Baumel  describes  the  following  case : 

In  a  negro  fifty  years  old,  addicted  to  alcohol  and  much  emaciated,  diabetes 
was  found.  Death  was  due  to  tuberciilosis.  The  apparently  normal  pancreas  was 
full  of  calculi,  which  were  found  both  in  the  head  and  in  the  tail  of  the  pancreas, 
in  the  ductus  Wirsungianus,  and  in  the  terminal  pouches  of , the  ducts.  The  shape 
of  the  stone  was  fitted  to  the  space  in  which  it  was  embedded  and  the  concretions 
apparently  interfered  both  with  the  removal  of  the  juice  and  the  activity  of  the 
gland.  Nevertheless  the  pancreas  was  normal  in  appearance  and  size.  On  micro- 
scopic examination  the  blood-vessels  were  found  increased,  their  walls  thickened, 
and  the  lumen  widened.  Thick  fibrous  trabeculse  proceeded  from  their  walls  and  so 
divided  as  to  enlace  the  gland-tubules.  The  lobules  were  separated  from  each  other 
by  the  marked  growth  of  connective  tissue  and  many  of  them  were  destroyed.  The 
walls  of  the  excretory  ducts  were  the  seat  of  an  active  growth  and  transformation  of 
connective  tissue,  which  were  perhaps  more  marked  than  in  the  blood-vessels.  The 
ends  of  the  excretory  ducts  were  surrounded  by  fibrous  trabeculse  and  filled  with 
small  cells,  which  at  times  completely  occluded  the  lumen  (Nimier) . 

Von  Recklinghausen  describes  a  case  similar  in  many  respects.  There 
was  a  chronic  inflammation  of  the  ducts  of  the  pancreas,  probably  caused 
by  the  formation  of  calculi,  which  led  to  fatty  degeneration  of  the  gland. 
In  a  case  reported  by  Harley  the  closure  of  the  Wirsungian  duct  was 
caused  by  a  gro\vth  of  connective  tissue  at  the  duodenal  opening.  In 
addition  to  an  abscess  in  the  gland,  there  was  found  hypertrophy  of  the 
pancreatic  tissue  caused  by  chronic  inflammatory  swelhng. 

B.  Chronic  Circumscribed  Indurative  Pancreatitis. 

Locahzed  affections  of  the  pancreas,  mostly  secondary  and  due  to  the 
advance  of  inflammatory  processes  from  the  neighborhood,  are  much 
more  frequent  than  general  inflammation  of  the  gland.  As  an  illustra- 
tion may  be  mentioned  the  inflammation  of  the  pancreas  extending  to 
the  gland  from  an  ulcer  of  the  stomach  or  duodenum.  When  an  ulcer  has 
penetrated  to  the  pancreas  and  has  exposed  this  to  a  large  extent,  accord- 
ing to  Orth's  description,  the  base  is  uneven  and  coarsely  granular.  The 
elevations  are  reddish-yellow  or  slightly  brownish-yellow,  and  correspond 
to  separate  portions  of  the  parenchyma.  Dense,  white,  streaked  bands 
of  callous  fibrous  tissue  are  found  between  the  divisions  of  the  gland. 
On  cross-section  the  bands,  gradually  narroudng,  extend  from  the  inter- 
stitial tissue  in  which  they  originated  for  some  distance  into  the  paren- 
chyma. The  ulcerative  process  often  attacks  the  pancreatic  tissue  itself, 
parts  of  which  may  even  be  destroyed,  and  thus  small  branches  of  the 
excretory  ducts  ma}'  be  opened  and  their  secretion  be  poured  on  the 
base  of  the  ulcer,  thus  preventing  its  healing.  This-process  is  generally 
found  in  the  head  of  the  pancreas  and  in  that  portion  lying  adjacent  to 
the  lesser  curvature  of  the  stomach. 

Similar  secondary  processes  of  inflammation  may  be  caused  by  aneu- 
rysm of  the  abdominal  aorta  or  cehac  artery,  by  ulcerating  cancer,  by 
preverterbal  chronic  inflammatory  processes  (Orth),  and  lastly  by  con- 
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crotions  which  hccoiiic  fixed  in  the  common  duct,  as  it  passes  througli  the 
head  of  the  pancreas.     UietUTs  cases  also  belong  to  this  series. 

Circumscribed  infianunation  also  may  be  caused  by  such  limited  in- 
flammatory pi'ocesses  in  tlie  «]!;land  itself  as  may  be  due  to  a  defined  ob- 
literating endarteritis  caused  by  s}pliilis  or  by  the  obstruc^tion  of  a  lateral 
duct  by  concretions. 

8emi  has  produced  induratix'e  j)ancreatitis  in  animals  by  injury  of  the 
gland  tissue  and  by  ligation  of  the  excretory  duct. 

Indurative  processes  have  frequently  been  .seen  after  partial  extirpa- 
tion in  the  study  of  experimental  pancreatic  diabetes,  by  Sandmeyer,  for 
instance.  The  most  extensive  recent  experiments  have  been  made  by 
Korte.  After  various  injuries  the  gland  was  found  denser  in  the  injured 
portion.  Here  the  interstitial  connective  tissue  was  markedly  increased 
to  such  an  extent  that  the  gland-tissue  became  atrophied  and  in  many 
places  entirely  disajipcared.  The  portions  beyond  the  ligatiu'c  were 
atrophic  and  sclerosed.  Injections  of  the  pure  culture  of  the  colon  bacil- 
lus led  to  a  more  or  less  extensive  interstitial  inflammation.  Injections 
of  oil  of  turpentine  caused  a  very  intense  sclerotic  inflammation.  Where 
chronic  inflammation  was  caused  by  oil  of  turpentine  and  the  gland  was 
injured  four  or  five  weeks  later  (by  crushing,  tearing,  or  cutting),  a  still 
more  considerable  gro^^•th  of  connective  tissue  occurred. 

In  our  experiments  also  a  demonstrable  indurative  pancreatitis  de- 
veloped, at  times  after  the  injection  into  the  parench3-ma  of  alcohol  and 
zymine. 

Experiment  of  February  2,  1895. — Small  dog.  Pancreas  drawn  forward. 
In  each  of  four  different  places  0.3  c.c.  of  spirit,  vini  rectificati  was  injected.  In  the 
middle  portion  of  the  pancreas  a  circumscribed  hematoma  appeared  immediatelj'' 
after  the  injection,  while  in  the  other  places  only  a  slight  elevation  of  the  peritoneuni 
resulted. 

February  3d :  Temperature  39.1°  C.  (102.4°  F.).  Animal  takes  very  little  milk. 
No  urine  passed. 

February  4th :  Temperature  37.4°  C.  (99.3°  F.).  Takes  some  milk.  Urine  red- 
dish-yellow, turbid.  Amount  190  c.c.  Specific  gravity  1046.  Sugar  0.69c.  Indi- 
can  in  large  amount.     Albumin  not  present.     Turbidity  on  addition  of  acetic  acid. 

February  .5th :  Animal  received  some  milk.  Cutaneous  wound  gaping,  stitches 
cut  through.  Xo  suppm-ation.  Iodoform  bandage.  Dog  quite  lively.  Tempera- 
ture 37.9°  C.  (100.2°  F.).  Urine  reddish-yellow  and  turbid,  185  c.c.  Sugar  not  pres- 
ent.    Indican  in  large  amount. 

February  6th :  Urine  mixed  with  stools.  The  latter  contain  numerous  desqua- 
mated intestinal  epithelium,  detritus,  bacteria,  and  fat-drops. 

February  7th:  Urine  1050,  brownish-yellow.  No  sugar.  Indican  in  abundant 
amount. 

February  9th:  Urine  brownish-yellow.  Indican  in  small  amount  (moderate 
reaction).  Sugar,  marked  reaction  with  Fehling's  test,  phenyl-hydrazin  test 
doubtful.  Stools  formed.  Large  in  amount,  few  flakes  turning  blue  with  iodin- 
potassium  iodid  (starch?). 

February  13th :  I^rine  shows  a  very  strong  reaction  with  Fehling's  test. 

February  16th:  Condition  the  same.     Wound  quite  closed. 

March  15th :  In  addition  to  bread,  the  dog  received  20  gm.  of  cane-sugar.  Urine 
75  c.c.  After  inversion  with  sulphuric  acid,  reduction  very  marked,  although  pre- 
viously only  slight. 

March  20th.  The  pancreas  appears  harder  after  total  extirpation,  the  fibrous 
tissue  thickened. 

March  21st :  Dog  found  dead. 

Experiment  of  Febru.a.ry  12,  1896. — In  each  of  five  different  places  in  the  pan- 
creas injections  were  made  of  0.2  c.c.  of  a  5%  zymine  solution.  In  some  of  the  places 
there  were  small  hemorrhages,  which  were  checked  by  compression. 

February  14th:  No  sugar  in  the  urine. 

Februarv  20th :  Animal  dead. 
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On  section  the  pancreas  appears  somewhat  thicker,  in  the  two  spots  there  were 
hemorrhages  of  the  size  of  a  pinhead,  the  interstitial  tissue  was  somewhat  denser, 
the  lobiiles  everywhere  distinctly  visible.  On  microscopic  examination  the  fibrous 
trabeculse  between  the  lobules  appeared  enlarged. 

Similar  macroscopic  and  microscopic  appearances  were  seen  by  Katz 
and  Winkler  in  their  experiments,  more  complete  reports  of  which  will  be 
given  in  the  section  on  Fat  Necrosis. 

Experiment  of  June  22,  1897. — Medium-sized,  long-haired  dog.  After  open- 
ing the  abdominal  cavity,  the  pancreas  was  drawn  forward  and  ligatures  were  tied 
around  the  gland  in  nine  different  places.  The  pancreas  became  red  during  the 
operation;  the  lacteals  were  injected. 

June  23d :  0.25%  of  sugar  was  present  in  the  urine. 

June  24th :  Traces  of  sugar  in  the  urine. 

June  26th :  Urine  free  from  sugar.     The  dog  frequently  vomited  the  milk  taken. 

June  29th :  Dog  quite  cheerful,  appearance  normal.  On  account  of  great  rest- 
lessness could  not  be  kept  in  the  cage.  The  urine  was  examined  at  times  and  always 
found  free  from  sugar. 

September  4th :  Hecent  laparotomy.  In  this  operation  several  peritoneal  adhe- 
sions were  found.  The  pancreas  appears  considerabh'  smaller,  very  hard  and  firm. 
This  is  extirpated.     Operation  very  difficult  on  account  of  numerous  adhesions. 

September  6th:  Dog  found  dead. 

The  pancreas  taken  at  the  time  of  operation  appeared  distinctly  smaller  than 
normal,  white,  glistening,  hard,  and  firm.  On  cutting  into  the  organs,  the  normal 
gland  structm-e  is  indistinct  and  white  bands  appear  between  the  lobules. 

Examined  with  the  microscope,  as  is  shown  in  figure  7,  these  bands 
are  composed  of  fibrillated  tissue,  which  appears  to  penetrate  also  into 
the  gland-lobules. 

Symptoms. — Most  of  the  cases  of  indurative  pancreatitis  have  first 
been  recognized  at  the  autopsy,  and  only  exceptionally  was  the  diagnosis 
made  during  life,  and  even  then  only  when  the  abdominal  cavity  was 
opened  at  an  operation.  This  fact  indicates  clearly  that  there  are  no 
known  pathognomonic  symptoms  which  point  ^^ith  certainty  to  chronic 
inflammation  of  the  pancreas. 

In  the  histories  of  the  cases  collected  the  symptoms  mentioned  are 
mostly  general  and  indefinite — sensations  of  pressure  in  the  region  of  the 
stomach  and  umbilicus,  disturbances  of  digestion,  vomiting,  heartburn, 
epigastric  tenderness,  cardialgia,  colicky  pains,  constipation  or  diarrhea, 
jaundice,  meteorism,  hiccough,  emaciation,  general  weakness,  at  times 
splenic  tumor,  wholly  afebrile  or  slightly  febrile  condition.  These  symp- 
toms have  such  a  varied  significance  that  they  may  occur  in  every  possible 
alteration  of  the  digestive  apparatus.  This  is  the  more  easily  understood, 
since  in  chronic  pancreatitis  other  parts  of  this  apparatus  are  likewise 
affected,  for  gastro-enteric  processes  and  diseases  of  the  biliary  tract  and  of 
the  liver  are  not  infrequently  the  causes  of  the  chronic  pancreatitis,  and 
in  other  cases  the  same  factor  which  causes  the  pancreatitis  produces 
also  pathologic  changes  in  other  portions  of  the  digestive  system. 

Arteriosclerosis,  endarteritis,  syphilis,  alcoholism,  cholelithiasis,  are 
recognized  as  causes  of  indurative  pancreatitis,  and  it  is  easily  understood 
that  the  anatomic  changes  produced  by  these  processes  in  organs  near 
the  pancreas  cause  symptoms  which  often  appear  much  more  promi- 
nent in  the  clinical  picture  than  the  much  rarer  characteristic  symptoms 
of  pancreatic  affection.  Arteriosclerosis,  syphilis,  and  alcoholism  cer- 
tainly do  not  affect  only  the  pancreas,  but,  in  the  stomach,  intestine,  and 
liver,  cause  changes  which  give  rise  to  disturbances  of  function ;  these  may 
be  noticed  earlier  than  the  manifold  signs  of  disturbed  nutrition,  which 
have  so  little  that  is  characteristic.     The  general  poor  nutrition,  increas- 
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iii^  at  times  cnch  to  cachexia,  the  liij:;li  (lc^;rcc  of  ciiiaciatioii,  and  the  |»ro- 
grcssiv{»  aiuMiiia  are  by  no  means  factors  diafjiiostic  of  alTections  (tf  the 
pani-reas,  since  they  occur  in  the  coui^se  of  chronic  and  (h'ei>-seated  dis- 
eases. \\'hen  disease  of  the  l)iie-|)assages  or  of  tlie  intestine  ^ives  rise  to 
chronic  infhimmation  of  the  pancreas,  there  are  objective  aiul  subjective 
symj)toms  whidi  p;enerally  obscure  or,  more  accurately,  do  not  allow  to  be 
recojjnized  the  symptoms  proiluced  by  the  disease  of  the  j)ancreas.  The 
jaundice  observed  at  times  may  be  caused  by  pressure  of  the  enlarpjed 
head  of  the  {)ancreas  on  the  connnon  duct.  It  may,  however,  be  caused 
by  gall-stones,  which  have  given  rise  to  the  pancreatitis,  or  by  a  catarrh 
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Fig.  7.— a,  Increased  fibrous  tissue;  6,  fat  necrosis  of  parenchyma. 


of  the  duodenum  and  of  the  bile-passages.  If  other  symptoms,  which 
will  be  mentioned  later,  do  not  point  to  the  pancreas,  the  jaundice  offers 
nothing  especially  characteristic,  even  when  it  develops  gradually  and  is 
persistent.  "\Mien  chronic  pancreatitis  is  due  to  closure  of  the  excretory 
ducts,  then  the  colic  and  disturbances  of  digestion  which  eventually  occur 
may  be  regarded  only  as  symptoms  of  retention  or  suppression  of  secre- 
tion, -u-ithout  indicating  an  indurative  inflammation. 

Signs  due  to  the  inflamed  pancreas  may  become  prominent  in  a  small 
number  of  cases  of  chronic  pancreatitis.     These  are  as  follows : 

1.  The  occiu-rence  of  a  tumor  in  the  region  of  the  pancreas:  There  is 
10 
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no  positive  evidence  that  the  entire  enlarged,  calloused  pancreas  can  be 
felt  during  life  through  the  abdominal  wall,  as  can  the  hard  band  at  times 
found  in  the  corpse  after  the  abdomen  has  been  opened.  Some  esteemed 
writers  have  stated  that  they  have  been  able  at  times  in  especially  thin 
individuals  to  palpate  the  normal  pancreas.  I  have  never  succeeded  in 
so  doing,  although  for  several  years  I  have  frequently  tried. 

When  the  head  of  the  pancreas  is  the  seat  of  the  induration,  and  is 
considerably  thickened,  enlarged,  and  hard,  it  may  be  felt  through  the 
anterior  abdominal  wall.  There  is  certainly  one  such  instance.  Riedel, 
in  his  three  cases  of  chronic  pancreatitis  in  cholelithiasis,  was  twice  able 
to  feel  a  tumor  of  iron-like  density  in  the  head  of  the  pancreas  during  the 
operation,  but  only  once  did  he  feel  through  the  abdominal  walls  a  tumor 
as  large  as  the  fist  in  the  head  of  the  pancreas.  He  thought  it  the  gall- 
bladder filled  with  calculi  on  account  of  its  mobility,  change  of  position 
with  respiration,  and  superficial  position.  In  another  case  a  tumor  of  the 
head  of  the  pancreas  as  large  as  a  small  apple  could  not  be  felt  by  Riedel 
either  before  or  after  the  operation. 

It  is  easily  understood  from  this  experience  of  Riedel  that  such  a  pan- 
creatic tumor  might  compress  neighboring  organs  and  thus  occasion 
severe  symptoms,  the  cause  of  which  might  not  be  recognized  during  life. 
In  Hjelt's  case,  for  instance,  of  indurative  inflammation  of  the  head  of  the 
pancreas,  in  addition  to  small  cysts,  there  was  severe  jaundice  from  com- 
pression of  the  common  bile-duct.  Jaundice  also  was  present  in  the  cases 
of  Dejerine,  Demme,  Dieckhoff,  etc.  Ascites  may  occur  from  pressure  on 
the  portal  vein,  and  dropsy  by  pressure  on  the  inferior  vena  cava  (Rigal), 
according  to  Friedreich.  There  was  ascites  also  in  the  cases  reported  by 
Chvostek,  Drozda,  and  Rosenthal,  although  probably  attributable  to  other 
causes. 

2.  Diabetes:  In  the  general  part  and  in  various  places  in  this  section 
a  number  of  cases  are  given  in  which  diabetes  existed  during  life  and 
chronic  pancreatitis  was  demonstrated  after  death.  Diabetes  certainly 
may  occur  in  the  course  of  this  lesion.  It  must  be  mentioned,  however, 
that  in  none  of  the  cases  was  the  diagnosis  of  interstitial  pancreatitis 
made,  although  the  presence  of  the  diabetes  was  recognized.  In  the  cases 
reported  by  Riedel  no  sugar  was  present  in  the  urine. 

3.  Fatty  stools:  This  sign  is  very  rare.  In  a  newborn  child  Demme 
observed  a  papular  rash  which  almost  disappeared  after  10  sublimate  baths. 
On  the  twelfth  day  of  life  slight  jaundice  occurred  with  painful  distention 
of  the  abdomen  and  the  stools  became  paler,  grayish- white,  and  fatty. 
Fat  content  64.0%  to  73.3%.  In  the  urine  were  traces  of  bile-pigment, 
small  amount  of  albumin,  no  formed  elements.  Death  from  scleroderma. 
At  the  autopsy  the  pancreas  was  found  atrophied  from  chronic  pancreati- 
tis.    Fibrous  degeneration  of  the  head.     Acini  not  recognizable. 

Friedreich  mentions  that  fatty  stools  have  been  found  at  times,  but 
does  not  describe  the  cases.  In  a  patient  whose  diagnosis  varied  between 
chronic  pancreatitis  and  catarrhal  closvire  of  the  ductus  Wirsungianus, 
he  found  "in  the  thin,  grayish-5'ellow  stools  large  and  small  clumps, 
greas}^,  tallow-like,  and  consisting  of  solid  fat  in  considerable  quantity." 

Individual  observers — Rosenthal,  for  instance — state  expressly  that 
the  stools  were  perfectly  normal.  It  is  certain,  however,  that  the  quality 
of  the  stool  has  been  only  rarely  observed,  and  that  in  many  cases  at  least, 
it  would  always  be  possible  on  more  careful  observation  to  discover  char- 
acteristic changes. 
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Diagnosis. — Tlic  oliscmit y  of  the  syiii|)l(iiiis  ijidicalcs  that  the  diag- 
nosis of  cliioiiic  pancreatitis  is  \('ry  rarely  pdssihlc,  aixl  even  then  is  prol)- 
able  onl}'  to  u  certain  cleficrcc.  The  (hstincrtion  between  cancer  and  indura- 
tion, especially  in  the  early  staple  of  tlu;  former,  is  difliciilt  even  when  all 
the  cardinal  symptoms  are  present,  as  pal|)able  tumor  cither  of  the 
entir(>  j)ancr('as  or  of  the  head,  diab(>tes,  fatty  stools,  and  jaundice. 
Even  if  chronic  inflammation  of  th(!  pancreas  were  supcRfsted  from  the 
exist(Mice  of  syphilis,  alcoholism,  or  arteriosclerosis,  the  j)()ssibility  of  a 
new-formation  in  the  j)anci'eas  could  not  be  excluded. 

Ried(>rs  cases  show  that  even  lai'^e  tumors  ai'e  not  felt  tlirou{>;h  the 
intact  abdominal  walls,  that  even  when  the  abdominal  ca\ity  is  open 
inflannnation  cannot  be  distinguished  from  new-formation,  and  that  one 
must  wait  a  half-year  or  more  before  the  true  condition  is  known.  If  the 
tumor  di.sappears,  it  was  inflammatinn ;  if  it  grows  and  the  patient  dies, 
it  was  carcinoma. 

Chronic  i)ancreatitis  may  be  confounded.not  merely  with  cancer  of  the 
pancreas,  l)ut  also  with  cancer  of  the  duodenum,  portal  fissure,  conmion 
bile-duct,  antl  lymph-glands,  and  with  tumoi's  of  the  vertebrae. 

It  is  hardly  possible  to  more  than  suspect  indurative  pancreatitis  even 
when  diabetes  occurs  in  an  alcoholic  patient  with  cirrhosis  of  the  liver  or 
in  a  syphilitic  patient,  since  enlargement  of  the  pancreas  is  rarely  observed 
and  the  thickened  and  indurated  gland  is  seldom  felt.  Ricdel's  observa- 
tions show  that  secondary  pancreatitis  is  not  so  ver}-  rare  in  the  course  of 
cholelithiasis.  If  surgeons  in  operating  for  relief  from  gall-stones  pay 
more  attention  to  this  matter,  as  is  to  be  anticipated,  indurative  pancrea- 
titis will  be  more  often  diagnosticated,  at  least  at  operations,  and  data  will 
be  obtained  for  the  recognition  of  the  disease  in  its  earlier  stages. 

If  such  affections  of  the  pancreas  can  resolve  and  heal  pci-fectly  after 
existing  for  years,  it  may  positively'  be  assumed  that  inflammations  of  the 
pancreas  capable  of  undergoing  resolution  are  much  more  frequent  in 
disease,  of  the  bile-passages  and  duodenum  than  has  been  supposed,  and 
have  hitherto  escaped  recognition  because  they  present  no  characteristic 
S5'mptoms.  It  is  a  well-known  fact  that  many  patients  suffering  from 
gall-stones,  even  without  permanent  jaundice,  become  so  very  weak  and 
rapidly  emaciated  that  the  development  of  a  cancer  is  suspected,  and  yet, 
after  a  long  time,  the  patients  wholly  recover.  It  is  always  possible  that 
in  such  cases  the  pancreatitis  may  be  recovered  from  without  operation; 
that  the  stone  in  the  gall-bladder,  which  kept  up  the  inflammation  of  the 
pancreas,  has  passed  out  by  the  natural  passages,  and  that  the  pancreas 
then  has  returned  gradually  to  the  normal  condition,  as  happened  in 
Riedel's  patient  after  a  successful  operation.  At  present  the  diagnosis 
of  such  a  pancreatitis  cannot  be  made,  but  it  may  be  approximated  if 
pancreatic  symptoins  are  sought  for  in  analogous  cases. 

Since  in  Riedel's  cases  a  correct  diagnosis  was  eventually  established 
only  a  long  time  after  successful  surgical  treatment,  so  medical  treatment 
may  succeed  in  many  cases  in  healing  processes  whose  nature  first  becomes 
clear  after  they  are  recovered  from. 

Prognosis,  Duration,  and  Course. — Since  it  is  almo.st  impossible  to 
make  a  diagnosis,  it  is  almost  as  difficult  to  give  a  prognosis:  that  is,  it 
will  be  a  rare  exception  when  it  can  be  foretold  what  is  to  be  the  course  of 
the  disease. 

Although  most  of  the  cases,  especially  those  due  to  arteriosclerosis, 
are  to  be  regarded  as  incurable,  yet  there  is  no  doubt,  according  to  the 
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most  recent  experience,  that  there  are  curable  varieties,  and  it  is  impossi- 
ble at  present  to  state  whether  these  or  the  incurable  Idnds  predominate. 
Recovery  certainly  is  to  be  thought  of.  When  the  cause  which  leads  to 
chronic  pancreatitis  can  be  eliminated,  as  gall-stones  or  calculi  in  the 
pancreatic  ducts,  or  curable  intestinal  processes,  or  perhaps  syphilis  in 
many  instances,  recovery  is  possible,  but  only  in  the  earlier  stages  when 
atrophic  processes  have  not  already  led  to  destruction  of  the  gland,  ob- 
struction of  the  circulation,  or  cyst  formation.  Riedel's  observations 
show  that  a  cure  is  possible  even  when  there  is  a  considerable  tumor. 

The  disease  runs  a  slow  course  and  the  process  may  extend  over  years 
in  favorable  as  well  as  in  unfavorable  cases. 

Treatment. — The  rational  treatment  of  chronic  pancreatitis  has  been 
rendered  possible  by  the  information  obtained  from  surgery  of  late  years. 
Surgical  experience  has  taught  that  if  the  cause  which  has  led  to  the  pan- 
creatitis can  timely  be  removed,  an  integral  restitution  is  possible  up  to  a 
certain  point.  In  tliis  respect  cholelithiasis  holds  the  first  rank.  Inflam- 
mation of  the  pancreas  is  one  of  the  many  dangers  which  may  arise  in  the 
course  of  cholelithiasis  and  may  pursue  an  independent  course,  even  after 
removal  of  the  gall-stones,  and  prove  dangerous  to  life  if  the  process  is  not 
arrested  at  the  right  time.  There  is  consequently  a  further  indication  for 
the  operative  treatment  of  cholelithiasis,  which  is  demanded  to  prevent 
in  time  the  further  development  of  a  secondary  pancreatitis  not  amen- 
able to  medical  treatment. 

Preventive  treatment  should  be  considered  for  other  processes  also 
which  may  lead  to  pancreatitis,  such  as  syphilis,  alcoholism,  and  catarrhal 
inflammations  of  the  intestine,  which  may  be  continued  to  the  pancreatic 
ducts  and  cause  them  to  be  inflamed. 

Surgical  experience  also  offers  a  guide  to  the  rational  treatment  of 
other  varieties  of  chronic  pancreatitis,  although  there  are  no  facts  in  sup- 
port of  this  view. 


II.  NEOPLASMS. 
U  CARCINOMA. 


Carcinoma  is  the  most  important  and  frequent  of  the  new-formations 
in  the  pancreas ;  in  the  light  of  our  present  knowledge  it  is  perhaps  to  be 
considered  the  most  common  disease  of  the  pancreas.  The  view  is  un- 
doubtedly correct,  though  at  present  not  capable  of  proof,  that  certain 
affections  of  the  pancreas — as  diseases  of  the  blood-vessels,  circulatory 
disturbances,  inflammations,  catarrhal  processes  in  the  excretory  ducts, 
atrophy,  fatty  degeneration,  tuberculosis,  etc. — occur  much  more  fre- 
quently than  has  been  recognized  on  account  of  defective  investigations. 
The  relative  frequency  of  cancer  to  other  diseases  of  the  pancreas  is  prob- 
ably about  the  same  as  in  other  organs,  in  which  cancer  certainly  does  not 
assume  the  highest  statistical  importance.  Carcinomata  are  much  more 
rarely  overlooked  than  other  affections  which  perhaps  are  recognizable 
only  on  microscopic  examination,  which  is  generally  omitted. 

The  earlier  literature  and  the  contained  statistics  are  of  but  little  value 
in  consequence  of  the  frequency  with  which  chronic  inflammations  of  the 
pancreas  were  confused  vdth  scirrhus.    There  is  some  evidence  with  regard 
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to  the  frcMiuoiicy  of  cancer  of  the  piuicroas,  although  tho  prinian'  are  not 
scpanitocl  from  the  secondary  \arielies.  Ueino  Sepre  collected  the  cases 
of  j)ancreatic  tumor  observed  in  the  OsjK'daie  maggiore  in  Milan  during 
nineteen  years,  and  found  1.32  cases  in  11,500  autospics — 127  carcinomata, 
2  sarcomata,  1  syphiloma,  and  2  cysts. 

Hiach  fomid  tlie  following  results  among  IS.OOO  autopsies  in  the 
^'ienna  ( ieneral  Hospital:  1270  carcinomata,  22  pancreatic  carcinomata; 
5065  autopsies  in  Wiedener  Hospital,  514  carcinomata,  6  pancreatic  car- 
cinomata; 477  autop.sics  in  Rudolf's  Hospital,  221  carcinomata,  1  pan- 
creatic carcinomata.  Therefore  among  23,611  autopsies  there  were  2005 
cancers,  of  which  29  were  in  the  ])ancreas.  Thus  he  finds  8.5%  of  cancers, 
of  which  1.5%  were  jiancreatic  cancers. 

From  Hiach's  collection  of  the  carcinomata  observed  in  the  "Wiedener 
Hospital  for  the  years  1860  to  1866,  the  following  results  show  the  relative 
frequency  of  the  occurrence  of  this  neoplasm  in  the  stomach,  liver,  and 
pancreas : 

18G0.       1863.       1864.       1865.       18C6. 

Stomach     29..547c       28.80%       21.15%       25.53%       34.42% 

Liver 27.277c       23.07%       21.15%       21.28%,       18.03%, 

Pancreas    2.27%         3.85%         1.92%         2.13%o         1-64% 

In  this  statement  also  the  primary  and  secondary  tumors  are  not  dis- 
tinguished. 

Eppinger's  statistics  are  based  upon  1314  autopsies.  Among  these 
there  were  308  cancerous  neoplasms  in  the  different  organs.  The  pan- 
creas was  involved  in  19  cases  (5.5%).  Only  two  cases  (0.6%)  were  cer- 
tainly primary  in  the  pancreas. 

Among  3950  autopsies,  Soyka  found  313  carcinomata,  of  which  3  (1%) 
were  primary  in  the  pancreas.  Among  313  cases  of  cancer,  Wran}-  found 
the  pancreas  involved  6  times.  Among  639  autopsies  in  individuals 
dying  of  different  diseases,  P^orster  found  pancreatic  cancer  6  times,  and 
it  was  always  secondary.  Among  467  autopsies  of  cancerous  patients, 
Willigk  found  pancreatic  cancer  29  times. 

The  primary  cancer  of  the  pancreas  is  certainly  much  rarer  than  the 
secondary  variety,  but  primary  carcinoma  of  the  pancreas  is  by  no  means 
a  very  rare  disease.  Friedreich  collected  only  15  cases.  In  statistics 
published  in  the  year  1893  by  Mirallie,  113  cases  of  primary  carcinoma  of 
the  pancreas  are  reported.  He  eliminated  all  cases  from  consideration  in 
which  a  cancer  was  found  at  the  same  time  in  any  other  organ,  since  it 
would  render  doubtful  the  primary  origin  of  the  tumor;  he  excluded  also 
those  cases  in  which  he  was  unable  to  get  any  detailed  account.  It  may 
certainly  be  assumed  that  among  the  cases  excluded  by  MiraUie  there 
were  some  which  were  primary,  for  metastases  after  primarj^  carcinomata 
of  the  pancreas  are  by  no  means  infrequent. 

To  the  above  mentioned  I  have  been  able  to  add,  up  to  1896,  36  addi- 
tional cases  of  primary  cancer.  There  are  recorded  in  the  reports  of  the 
Menna  General  Hospital,  from  1885  to  1895,  32  ca.ses  of  primar^•  cancer 
of  the  pancreas.*  The  number  of  actual  cases  is,  of  course,  much  greater. 
If  the  report  of  a  large  hospital  or  the  autopsy  reports  of  an  anatomic  insti- 
tute are  examined,  there  will  always  be  found  individual  cases  of  primary 
cancer  which  are  not  pubUshed  elsewhere.     Since  it  is  well  kno^^■n  that 

*  In  the  literature  from  the  beginning  of  1896  to  July,  1897,  the  following  cases 
are  found:  Abbe,  Aigner  (4  ca.ses),  Bandelier  (.5)  ca,ses,  Fothergill,  Gade,  Gorbatow- 
ski,  Hale  White  (2  cases),  Liitkeniuller,  Maxson  (2  cases)  Russel. 
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primary  cancer  of  the  pancreas  is  by  no  means  rare,  only  such  cases 
usually  are  published  in  which  the  diagnosis  can  be  established  or  in  which 
special  features  appeared  during  life  or  after  death. 

It  cannot  be  decided  with  certainty  whether  all  cases  described  as 
primary  pancreatic  cancer  really  originate  in  the  pancreas,  since  there 
are  many  cases,  as  Dieckhoff  states,  in  which  it  is  not  possible,  even  at  the 
autopsy,  to  answer  exactly  this  question.  "It  not  infrecjuently  happens 
that  a  cancer  which  to  the  unaided  eye  gives  at  first  the  impression  of  a 
primary  carcinoma  of  the  pancreas  shows  on  microscopic  examination 
that  it  originates  from  the  glands  of  the  duodenum,  an  occurrence  which  is 
especially  emphasized  in  a  careful  study  made  by  Olivier."  This  writer 
concludes  that  it  may  happen  that  a  neoplasm  which,  on  macroscopic 
examination,  appears  as  a  primary  tumor  of  the  pancreas,  originates  in 
the  duodenum  and  actually  presents,  after  it  has  secondarily  affected  the 
pancreas,  all  the  characteristics  of  an  interstinal  cancer. 

It  may  be  at  times,  as  Orth  suggests,  that  even  a  microscopic  examina- 
tion does  not  insure  a  positive  conclusion,  "since  cylindric-celled  cancers 
may  proceed  even  from  the  pancreas, — that  is,  from  its  excretory  ducts, — 
and  the  transition  of  the  atypical  gro\\i;h  of  gland  acini  into  cancerous 
alveoU,  observed  by  some  investigators,  is  by  no  means  always  so  easily 
established  in  primary  tumors." 

Secondary  carcinoma  of  the  pancreas  is  far  more  frecjuent.  This  can 
be  determined  from  the  earliest  statistics  of  Gussenbauer  and  Winiwarter. 
These  observers  examined  the  autopsy  reports  of  the  Vienna  Pathologic 
Institute  from  1817  to  1873  with  reference  to  the  relation  of  cancer  of  the 
stomach  to  its  metastases.  Among  61,287  autopsies  there  were  903  cases 
of  cancer  of  the  stomach.  In  these,  there  were  100  metastases  in  the 
pancreas,  the  liver  was  the  seat  of  secondaiy  cancer  259  times,  the  mesen- 
tery and  intestine  173  times,  the  lymph-glands  and  pancreas  94  times. 
Among  542  cases  of  primary  cancer  of  the  stomach  limited  to  the  pylorus, 
there  were  metastases  in  the  pancreas  in  34. 

The  frequencj^  of  gastric  cancer  permits  a  conclusion  to  be  drawn  as  to 
the  frequency  of  secondary  pancreatic  cancer,  since  more  than  10%  of 
the  metastases  after  cancer  of  the  stomach  affect  the  pancreas,  which 
organ  is  not  infrequently  also  the  seat  of  metastases  from  cancers  else- 
where. 


PATHOLOGIC    ANATOMY. 

Seat  of  the  Neoplasm. — The  head  of  the  gland  is  the  most  frequent 
seat  of  the  neoplasm  according  to  the  earlier  statistics  of  Ancelet,  who 
collected  200  cases  without  discriminating  between  the  primary  and  sec- 
ondary forms.  The  tumor  was  found  in  the  head  33  times,  in  the  body 
5  times,  twice  in  the  tail,  and  88  times  it  affected  the  entire  pancreas. 
Among  73  cases  of  primary  and  secondary  cancer  of  the  pancreas  col- 
lected by  Biach  the  head  was  affected  19  times,  the  body  13  times,  and 
the  whole  gland  31  times.  The  seat  of  the  cancer  was  not  stated  in  19 
cases.  In  one  case  the  upper  edge  of  the  gland  alone  was  diseased.  Remo 
Segre  found  the  seatof  the  tumor  35  times  in  the  head,  19  times  in  the  entire 
gland,  twice  in  the  middle,  and  once  in  the  tail.  Mirallie  writes:  "In 
general,  the  head  of  the  pancreas  is  the  seat  of  the  disease."  Among 
78  cases  in  which  sufficient  details  were  given  for  classification,  the  head 
was  found  the  seat  of  the  new-growth  39  times,  the  whole  organ  19  times, 
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tho  tail  4  times,  head  and  body  3  times,  middle  portion  and  tail  once, 
middle  |)()rtion  once,  head  and  tail  once;  in  10  causes  no  exact  statement 
was  made. 

In  the  autopsy  reports  of  the  Vienna  CJeneral  Ilosjjital  from  1885  to 
1895,  the  foUowinp^  data  were  found:  Among  32  cases  of  primarA-  carci- 
noma it  was  found  in  the  head  in  20  cases,  t\\ice  in  the  Ixxly,  3  times  in 
the  tail,  and  once  throughout  the  entire  gland.  In  6  cases  no  exact  state- 
ments were  given  regarding  the  location.  Among  53  ca.ses  Boldt  found 
the  head  diseased  25  times  and  the  entire  gland  more  rarely. 

Variety  of  Cancer. — The  most  frequent  form  is  fibrous  cancer  with 
hard,  dense  nodules.  Soft  medullary  cancer  and  cylindric-celled  and 
gelatinous  cancers  arc  rare.  Medullary  cancers  are  reported  by  Allen, 
Harrison,  O'Hara,  v.  Hauff,  Kernig,  Lubarsch,  Mariani,  Molander  and 
BlLx,  and  Wrany.  Cylindric-celled  cancers  have  been  described  by  Wag- 
ner, Pott,  Striimpell,  Wesener,  and  Dieckhoff  (two  cases  and  a  mixture 
of  medullary  and  cvlindric-celled  cancer).  Gelatinous  cancer  is  reported 
by  Liicke-Klebs  and  Mosler;  alveolar  cancer  by  Bruzelius  and  Key  and 
by  Secbohm  (hard  scar-like  tissue  with  alveolar  structure  and  epithelioid 
cells).     Adenocarcinoma  by  Seebohm  and  by  Ruggi. 

Segre  found  among  his  cases  29  of  fibrous  cancer,  19  of  medullar}-,  2  of 
combined,  and  1  of  melanotic  cancer.  Of  the  32  cases  of  cancer  which 
were  examined  postmortem  in  the  Vienna  General  Hospital  from  1885  to 
1895,  19  are  noted  as  scirrhus,  1  as  medullarv.  1  as  adenocarcinoma,  and 
3  as  gelatinous  (one  of  which  was  a  gelatiniform  fibrous  cancer).  In  8 
cases  the  exact  characterization  was  not  given. 

Cancer  of  the  pancreas  may  proceed  from  the  glandular  epithelimii  or 
from  the  cells  of  the  excretor\'  ducts.  " In  general,"  says  Dieckhoff,  "the 
conclusion  may  be  justified  that,  in  the  pancreas,  as  in  other  organs,  can- 
cer \\'ith  ill-defined  forms  of  epithelium  originates  from  the  glandular 
epithelium,  while  cancer  -with  t}'pical  and  conspicuously  cylindric  cells 
originates  from  the  epithelium  of  the  excretory-  ducts,  and  a  number  of 
small  alveolar  cancers  even  '^\-ith  less  typical  cylindrical  epithelium  also 
originate  from  the  epithelium  of  the  excretor\'  ducts." 

He  coincides  with  the  viev:  of  OliAier.  who,  on  the  basis  of  a  careful 
investigation  of  three  cases  of  cancer,  comes  to  the  follo^^■ing  conclusion: 
"Primar}'  cancer  of  the  pancreas  may  proceed  from  the  epithelium  of  the 
small  ducts  even  when  'la  faible  proportion  des  formations  neoplastiques 
canalicularies ' — as  Dieckhoff  designates  the  small  alveolar  cancer — does 
not  give  the  appearance  of  a  cylindric-celled  cancer."  Dieckhoff  some- 
what modifies  this  ^•iew  in  a  foot-note  in  which  he  refers  to  a  case  of  med- 
ullary cancer  observed  by  Lubarsch,  where,  "in  spite  of  the  large  alveolar 
character  of  the  new-growth,  the  origin  from  the  excretory  ducts  was 
knoAra  by  the  fact  that  the  cancerous  strands  penetrated  as  large  bands 
into  the  normal  pancreatic  tissue,  in  which,  however,  there  were  no  ex- 
cretory- ducts:  Thierfelder  has  described  a  similar  condition  in  his  case  of 
pancreatic  cancer." 

Size  of  the  Tumor. — The  pancreas  in  the  great  majority  of  cases  is 
enlarged.  The  nodes  are  described  as  being  as  large  as  a  pigeon's  egg,  a 
hen's  egg,  a  goose-egg.  or  as  large  as  a  child's  fist.  Exceptionally,  larger 
tumors  are  found.  Terrier  extirpated  a  neoplasm  of  the  size  of  the  head 
of  an  adult  and  weighing  5^  pounds.  In  Sauter's  case  the  tumor  was 
of  the  size  of  a  man's  fist.  Bard  and  Pic  found  a  tumor  of  the  size  of  the 
head  of  a  fetus.  Isch-Wall  found  a  tumor  as  large  as  a  mandarin  orange. 
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At  times  the  pancreas  appears  smaller  than  normal,  shrunken  (Kiihn, 
Mosler),  or  of  normal  dimensions  (Bard  and  Pic). 

The  portion  of  the  pancreas  not  affected  by  the  cancer  is  either  normal 
or  hardened  or  atropliied  by  the  new-formation  of  connective  tissue. 

Extension  to  neighboring  organs  frequently  takes  place,  and  all  tis- 
sues in  the  neighborhood  of  the  cancerous  pancreas  may  be  involved  in 
the  neoplasm.  In  many  cases  it  is  certainly  difficult  to  say  positively 
what  is  the  origin  of  the  carcinoma. 

Most  frequently  the  Hver,  stomach,  duodenum,  gaU-bladder,  the 
larger  bile-passages,  and  the  neighboring  hmiph-glands  are  involved. 
The  cancer  may  extend  also  to  the  omentum,  the  mesentery',  the  large 
intestine,  the  kidney,  the  spleen,  to  the  aorta  and  the  portal  vein,  the 
vertebral  colunm,  to  the  diaphragm  and  through  this  to  the  pleurse  and 
lungs. 

^Metastatic  nodules  are  fomid  most  frequently  in  the  Hver,  but  they 
are  also  obserA^ed  in  the  skin,  heart,  lungs,  and  pleura,  in  the  cardia,  in 
the  dura,  in  portions  of  the  large  intestine  (cecum,  rectum),  in  the  plexus 
hepaticus  and  spermaticus.  and  in  the  ovary.  Xot  infrequently  a  general 
carcinosis  develops.  The  primary'  seat  of  the  cancer,  however,  is  doubtful 
in  many  cases. 

The  growing  tumor  compresses  the  neighboring  organs  and  obstructs 
the  canity  of  adjacent  hollow  organs  and  canals.  The  frequent  seat  of  the. 
neoplasm  in  the  head  of  the  pancreas  and  the  relation  of  the  latter  to  the 
ductus  conununis  choledochus  explain  the  frecpent  compression  of  this 
duct. 

It  is  easy  to  understand  that  when  the  head  is  degenerated,  a  mechani- 
cal hindrance  to  the  flow  of  bile  must  frecjuently  result  from  pressure  on 
the  common  duct,  since,  according  to  the  investigations  of  Zuckerkandl, 
this  duct  for  about  |-  to  3  cm.  traverses  the  gland  tissue  in  the  head  of  the 
pancreas. 

CouTA'oisier  fomid  cancer  as  the  cause  of  obhteration  of  the  ductus 
choledochus  from  disease  of  the  pancreas  in  55  out  of  66  cases.  It  is 
evident  that  the  ductus  A^'irsimgianus  may  be  compressed  or  even  in- 
volved in  the  neoplasm.  Dilatation  of  the  duct,  and  at  times  even  a  cyst- 
formation  in  the  pancreas  (according  to  Boldt,  in  about  one-third  of  the 
cases),  are  necessarily  present  beyond  the  obstruction  of  the  ductus 
choledochus  and  ductus  Wirsungianus.  The  intimate  relation  between 
the  head  of  the  pancreas  and  the  duodemmi  easily  leads,  when  cancer 
develops  in  the  head  of  the  pancreas,  to  compression  and  obtm'ation  of 
the  duodenum  (de  Haen,  Mondiere  2  cases,  Teissier,  Holscher,  Wrany, 
Stansfield,  Tanner,  Salomon).  In  the  case  reported  by  Wesener  the  can- 
cer was  fused  with  the  duodenum,  and  in  Mariani's  case  it  had  become 
attached  to  the  concavity  of  the  duodenum. 

Pyloric  stenosis  also  may  result  from  the  compression,  as  in  the  cases 
of  Bardeleben-Klemperer  and  Pilliet.  Rahn  reports  compression  of  the 
cardia,  and  Petit  states  that  the  entire  stomach  was  compressed  and 
crowded  toward  the  anterior  wall  of  the  abdomen.  The  colon  was  com- 
pressed, Battersby ;  the  ureters,  Recamier,  Soyke.  Bard  and  Pic;  the  A^ena 
portse,  Faendrich,  Molander  and  Blix,  Wrany;  the  aorta,  Teisser,  .Ajidral, 
Choupin  and  Molle,  Battersb}';  the  splenic  artery  and  vein,  Sand^Aith; 
superior  mesenteric  artery  and  vein,  Williams.  Compression  of  the 
inferior  A-ena  caA'a  occm's  not  infrequently.  According  to  Boldt,  the 
aorta  and  A'ena  caA'a  inferior  were  compressed  in  about  10  cases,  the  aorta 
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:ili)ii('  ill   ')  cases.     The  (■()iii|)n'ssi()ii  of  the  Ihoiacic  duct  also  is  noted. 
Thrombosis  of  tlic  portal  vein  was  found  in  the  case  of  Wcsciicr. 

I'lcors,  which  luay  perforate,  result  fioin  defeneration  f)f  the  cancer. 
Such  cases  are  descrilx'd  hy  v.  Ilauff,  perforation  throuj^h  tlu;  alidorninal 
wall  at  the  nav(>l;  Canipl)ell,  throu<z;h  the  posterior  wall  of  the  stomach, 
riceralion  of  the  tumor  after  its  ji;rowth  into  the  stomach  or  into  the  duo- 
denum is  reportctl  hy  Muhry,  Albers,  and  Kopp;  perforation  into  the 
portal  vein,  noted  by  liowditch,  Molander  and  lilix,  Littcn;  ulceration 
of  the  celiac  artery  by  Cash. 

ETIOLOGY  AND  STATISTICS. 

The  causes  of  the  develo))ment  of  cancer  of  the  pancreas  are  entirely 
unknown.  The  influence  of  heretlity,  j^redisposition,  i)oor  nourishment, 
and  abuse  of  alcohol  as  ctiologic  factors  is  entirely  hypothetic.  Trau- 
matic factors  are  noted  only  in  the  rarest  cases.  In  Clurg's  case  the  pa- 
tient attributed  his  disease  to  the  pressure  of  a  quantity  of  coal  in  the 
region  of  the  stomach.  Schupmann's  patient  blamed  the  lifting  of  a 
heavy  body. 

Cancer  of  the  pancreas  is  found  more  frequently  in  men  than  in  women ; 
both  earlier  and  later  statistics  are  agreed  on  this  point.  Da  Costa  found 
among  37  cases,  2-1  men  and  13  women;  Ancelet  among  161  cases,  102 
men  and  59  women;  Bigsby  among  28  cases,  16  men  and  12  women ;  I^oldt 
among  56  cases,  35  men  and  21  women;  and  IMirallie  noted  69  men  and 
37  women  in  his  106  cases.  In  addition  to  the  above,  I  have  found,  up 
to  the  beginning  of  1896,  statements  regarding  21  men  and  20  women. 
Including  Mirallie's  cases,  there  are  90  men  and  57  women,  hence  61.2% 
of  the  cases  are  men.  This  proportion  is  changed  somewhat  by  the 
autopsy  reports  of  the  Vienna  General  Hospital  from  1885  to  1895. 
Among  32  cases,  12  were  men  and  20  women. 

The  age  most  frequently  concerned  is  between  forty  and  seventy  years. 
According  to  Boldt,  the  greatest  number  of  cases,  18,  were  found  between 
fifty  and  sixty  years;  between  forty  and  fifty  there  were  11  cases,  and 
between  sixty  and  seventy  there  were  10  cases.  The  follo^^•ing  table  is 
based  upon  73  cases : 

Years.  Cases. 

0  to     1  1   (Bohn,  7  months) 

1  to  10 1   (Kuhn,  2  years) 

11  to  20  1  (Dutil,  14  years).* 

21  to  30  3 

31  to  40    14 

41  to  50    19 

51  to  60    20 

61  to  70    10 

71  to  80    ■. _4 

73 

SYMPTOMS. 

The  symptoms  of  primary  pancreatic  cancer,  according  to  the  time  of 
their  occurrence,  can  be  divided  into  three  groups: 

1.  T]he  disturbances  of  function  of  the  pancreas  and  of  its  nerves  and 

*  Bandelier  has  recently  reported  the  occurrence  of  cancer  in  a  boy  thirteen 
years  of  age. 
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canals  resulting  from  alteration  of  the  pancreatic  tissue  during  the  begin- 
ning and  development  of  the  neoplasm. 

2.  The  arrest  of  function  of  neighboring  organs  invaded  b}'  or  involved 
in  the  extension  of  the  gro'^i;h  from  the  pancreas. 

3.  The  result  of  metastases  and  of  general  carcinosis. 

This  grouping  cannot  be  strictly  adhered  to  because  many  of  the 
symptoms  differing  in  intensity  and  quality  are  present  in  all  three  groups, 
and,  therefore,  should  be  considered  in  the  description  of  each.  Besides, 
our  knowledge  of  the  pathology  of  the  pancreas  is  still  so  defective  in  manj^ 
respects  that  the  symptoms  of  the  first  group,  -u-hich  are  caused  by  the 
partial  failure  of  pancreatic  function,  generally  disappear  entirely  and 
show  nothing  characteristic.  Striking  symptoms  generally  occiu"  first 
when  the  cancer  of  the  pancreas  affects  the  function  of  neighboring  organs, 
when,  as  one  might  say,  it  becomes  cultivated.  The  foUoT^ing  attempt 
to  represent  the  frecpency  and  importance  of  the  symptoms  is  based  upon 
published  experiences,  since  a  single  observer  has  but  little  opportimity 
to  discuss  them  from  his  o^^tl  observ^ation  on  account  of  the  rarity  of 
recognizable  diseases  of  the  pancreas. 

Disturbances  of  digestion  are  generally  given  as  the  first  s3'mptoms, 
diminished  appetite  and  hunger,  distress  after  eating,  sense  of  pressure, 
fulness  in  the  epigastrium,  especially  after  meals,  heartburn,  eructation, 
nausea,  retching.  It  cannot  be  decided  that  these  symptoms  are  attrib- 
utable to  the  development  of  the  cancer. 

It  is  possible  that  catarrhal  processes  of  the  stomach  or  of  the  small 
intestine  precede  or  accompany  the  disease  of  the  pancreas,  and  that  the 
dyspeptic  disturbances  are  due  to  them.  In  the  course  of  the  disease 
these  symptoms  appear  much  more  pronounced.  Complete  anorexia 
frequently  develops,  also  a  loathing  for  food,  especially  for  meat,  and 
the  aversion  may  become  so  extreme  that  all  nourishment  is  refused. 
Nmnerous  observations  show  that  this  distaste  for  food  does  not  take 
place  simiDly  in  case  of  the  extension  of  the  disease  to  the  stomach.  In 
certain  cases  the  appetite  suffers  Httle  or  none.  The  patients  eat  well  and 
with  satisfaction,  but  become  continually  more  and  more  emaciated,  as 
was  the  fact  in  a  case  which  I  shall  later  describe.  The  disturbance  of 
the  appetite  does  not  depend  upon  the  carcinoma  itself,  as  may  be  seen 
in  a  number  of  the  cases,  in  which,  on  account  of  closure  of  the  ductus 
choledochus  by  a  pancreatic  cancer,  cholecystenterostomy  was  performed. 
After  the  anastomosis  had  been  established  and  the  jaundice  had  disap- 
peared, the  appetite  became  good  at  times,  although  temporarily,  and 
the  patient's  weight  increased  (Reclus,  Regnier,  Terrier,  KappeUer-Socin, 
Ruggi). 

Severe  disturbances  of  digestion  deA'elop  when  there  is  a  dilatation 
of  the  stomach  ■\\ith  all  the  consequences  of  stagnation  of  the  gastric  con- 
tents from  compression  of  the  duodenum  or  pylorus.  The  frequent  vom- 
iting of  an  earher  stage  becomes  the  rule  (Mirallie,  Striimpell,  Ziehl, 
Drozda).  Blood  may  be  mixed  "^ith  the  vomitus,  or  the  latter  may  con- 
sist of  pure  blood,  when  the  tumor  has  perforated  into  the  cavity  of  the 
stomach  or  into  the  duodenum. 

The  examination  of  the  gastric  contents,  which  only  rarely  has  been 
made  after  a  test-breakfast,  repeatedly  shows  an  entire  lack  of  free  hydro- 
chloric acid,  although  the  stomach  was  entirely  free  from  disease  (Bottel- 
heim).  In  the  case  of  Klemperer-Bardeleben,  in  which  the  pylorus  was 
compressed  by  a  tumor  of  the  pancreas  and  the  contents  of  the  stomach 
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could  not  i);iss  lliroii^li  the  ])ylorus,  the  cxaiuiiiut ion  showed  2.0'^,'  hydro- 
cldoric  acid.  On  stronjj;  suction,  there  escaped  from  the  stoinacli  about 
50  to  SO  c.c.  t)f  a  greenish  (hiid,  whicli  distinctly  contained  mucin  and 
bile  pigment. 

The  signs  of  disturbed  digestion  indicative  of  a  loss  of  the  function  of 
the  j)ancreas  ai'e  rarely  found  in  the  stools.  Fatty  stools  are  noterl  several 
times.  Mirallie  mentions  nine  cases:  Besson,  ( iarnier,  Marston,  Musmeci, 
Rocqucs,  Luithl(Mi,  Labadie-Lagrave,  Pott,  Mirallie.  In  addition,  fatty 
stools  were  noted  by  Howditch,  Clark,  {"riedreich,  Maraglianf),  Marsten, 
Molandei',  and  Hlix  and  Ziehl.  The  last  found  silver-gray  stools,  three- 
fourths  of  which  consisted  of  acicular  fat-acid  crystals.  The  chemical  ex- 
amination showed  that  one-fourth  of  the  weight  was  due  to  fat,  half  to 
water,  and  the  remaining  fourth  to  other  substances. 

The  case  observed  by  mo  in  which  this  symptom  was  especially  striking 
was  as  follows  * : 

M.  M.,  born  in  18.54,  manufacturer's  wife,  family  healthy.  Father  and  mother 
still  living.  Has  Ijorne  three  children  and  luul  one  abortion.  After  the  al)ortion,  in 
1889,  she  had  a  posterior  parametritis.  At  this  time  there  was  also  an  intramural 
uterine  fibromyoma  as  large  as  a  fist  in  the  posterior  wall.  In  1890  and  1891  she 
felt  relatively  well,  but  on  account  of  anemia  and  the  persistence  of  the  parametritis 
exudation  she  took  a  course  of  treatment  at  Franzensbad.  In  the  summer  of  1892 
she  was  taken  ill  witli  iliarrhea  and  became  emaciated.  Her  appetite,  however,  was 
good.  The  stools  wore  regularly  evacuated  at  night,  were  unconunonly  copious,  of 
the  consistency  of  thick  broth,  of  offensive,  extremely  l)ad  odor,  chocolate  in  color, 
and  alwaj's  plentifully  covered  with  fat-drojjs,  in  spite  of  the  fact  that  she  ate  as  little 
fat  as  possible.  At  the  end  of  December,  1892,  the  rather  large  woman  weighed  only 
100  pounds. 

On  physical  examination,  the  lungs  and  heart  were  normal;  abdomen  flat,  not 
painful  on  pressure.  In  the  uterus  was  a  myoma  the  size  of  a  fist;  in  the  urine  no 
albumin  and  no  sugar. 

January  11,  1S93,  I  saw  the  patient  for  the  first  time  and  the  stools  were  thor- 
oughly examined,  with  the  following  result:  Stools  moderate  and  like  thick  broth; 
white  particles  were  scattered  in  the  sediment. 

Microscopic  examination:  (1)  Very  numerous  fragments  of  striated  muscle- 
fibers,  in  the  main  with  well-preserved  structure;  (2)  numerous  fat-acid  needles  and 
fat-drops;  (3)   bacteria,  detritus. 

Chemical  examination :  After  several  daj^s'  drjang  on  the  water-bath  in  order 
to  estimate  the  amount  of  fat,  4.6325  gm.  of  dry  residue  were  obtained,  in  which  there 
w^ere  2.1265  gm.  of  fat;  that  is,  45.9%.  The  ether  extract  consisted  predominantly 
of  neutral  fat. 

At  a  subsequent  examination,  on  January  28th,  I  found  in  the  epigastrium  a 
hard,  round  tumor,  the  size  of  a  nut,  the  seat  of  which  I  located  in  the  head  of  the 
pancreas.  ]\Iv  diagnosis  was  carcinoma  capitis  paiicreatis.  In  March  the  patient 
stayed  for  two  weeks  in  Hungary,  and  there  menstruated  profusely  and  developed 
jaundice. 

April  6,  1893,  an  exploratory  laparotomy  was  undertaken  in  Eder's  Sanitarium 
by  Professor  Albert  in  the  presence  of  Professors  Schauta,  Hochenegg,  and  Director 
Schopf.  After  cutting  through  the  great  omentum,  especially  the  gastrocolic  liga- 
ment, an  attempt  was  made  to  isolate  the  tumor,  which  was  found  connected  with 
the  head  of  the  pancreas.  It  appeared  firmly  attached  to  the  surrounding  structures, 
especially  to  the  vena  cava,  so  that  it  was  necessary  to  give  up  the  extirpation.  The 
nuich  reduced  patient  became  steadily  weaker  after  the  operation  and  died  on  the 
13th  of  April.     Xo  autopsy  was  performed. 

A  similar  condition  was  reported  by  me  (see  page  113)  in  a  case  in 
which  the  diagnosis  of  cancer  of  the  pancreas  could  be  made  only  with 
great  probability. 

The  disturbance  of  the  digestion  of  proteids  deserves  especial  atten- 
tion. Besides  the  above  observations  in  pancreatic  cancer,  there  is  only 
*  The  history  was  kindly  supplied  to  me  by  Director  Schopf. 
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one  other  on  this  subject — that  of  v.  Ackeren.     The  latter  quotes  also  a 
very  similar  case  reported  by  Le  Nobel,* 

In  another  case,  to  be  mentioned  later,  and  which  may  be  regarded  as 
cancer  of  the  pancreas,  there  was  a  similar  condition  in  the  stools.  It 
may  probably  often  occur  that  many  undigested  muscle-fibers  could  be 
found  in  the  feces  on  microscopic  examination;  Kiister,  for  instance, 
having  found  them  in  a  case  of  probable  pancreatic  cyst. 

Bulky  stools  are  a  stril-dng  symptom,  as  has  already  been  mentioned. 
They  were  present  in  one  of  the  cases  described  by  me,  and  were  due  to 
the  fact  that  a  large  part  of  the  food  passed  out  undigested.  It  might  be 
claimed  that  this  cUsturbance  of  digestion  was  due  to  the  diseased  pancreas, 
since  there  was  no  jaundice  at  first.  The  patient  generally  recognizes  that 
he  is  evacuating  a  surprisingly  large  amount  of  feces  in  relation  to  the  food 
he  is  taking.  This  symptom  should  certainly  attract  the  attention  of  the 
physician.  I  have  a  number  of  cases  in  mind  in  which  from  this  symptom 
I  concluded  that  the  pancreas  was  diseased.  In  a  man  over  seventy  years 
old  there  was  diabetes.  Later  j  aundice  developed,  which  slowly  increased 
and  became  very  intense.  There  was  found  in  the  epigastrimn  to  the 
right  of  the  spinal  column  a  resistance,  which  graduahy  increased  in  size. 
Aside  from  the  rapid  emaciation  and  persistently  advancing  cachexia,  the 
most  surprising  symptom  "U'as  the  daily  evacuation  of  very  abundant, 
firm  masses  of  fecal  matter.  On  microscopic  examination  of  the  stools, 
many  muscle-fibers  and  undigested  vegetable  cells  were  seen;  fat  in 
abnormal  amounts  was  not  present.  Unfortunately  no  autopsy  was 
allowed,  but  the  assumption  of  a  cancer  of  the  pancreas  seems  fully  justi- 
fied in  this  case. 

Such  changes  in  the  stools  are  certainly  rare.  Although  in  most  of  the 
pubhcations  no  statement  is  made  concerning  the  feces,  yet  in  a  number 
of  cases  it  is  expressly  stated  ''stools  normal." 

Acholic  stools  and  disturbances  of  digestion  dependent  on  the  want 
of  bile  often  occur  on  account  of  the  frequency  \\'ith  -^-hich  the  outflow  of 
bile  into  the  intestine  is  hindered  by  a  growing  cancer  in  the  head  of  the 
pancreas. 

Bloody  stools  occur  frequently,  and  have  been  reported  by  Bohn, 
Freidreich,  Kobler,  Mariani,  Molander  and  Blix,  Wesener.  Hemorrhage 
occurs  in  ulceration  of  the  duodenum  or  some  other  portion  of  the  intes- 
tine, after  the  cancer  has  spread  to  these  parts.  Constipation  or  diarrhea 
often  occur  as  manifestations  of  disturbed  intestinal  function.  Constipa- 
tion is  the  more  frequent.  Kellermann  found  it  60  times  in  the  reports 
of  cases  investigated  by  him,  while  diarrhea  Avas  observ^ed  orAj  12  times; 
in  9  cases  diarrhea  alternated  T\-ith  constipation,  and  in  the  others  the 
consistency  of  the  stools  was  either  noted  as  normal  or  no  statement  was 
made  concerning  them.  In  case  of  extension  of  the  growth  to  the  intes- 
tine or  of  compression  of  the  latter  by  the  tumor,  there  may  be  stenosis 
leading  even  to  complete  closure.  Hagenbach  mentions  eight  such  cases 
(Kerckring,  de  Haen,  ^londiere  2  cases,  Holscher,  Teissier,  Tanner,  Salo- 
mon), and  describes  Kerckring's  case  as  follows:  A  riian  forty  years  old 
suffered  for  six  days  from  irremediable  obstipation,  and  died  after  having 
vomited  fecal  matter  for  three  days.  The  pancreas,  enlarged  to  three  or 
four  times  its  natural  size,  had  completely  compressed  the  ileum. 

Pain  is  one  of  the  symptoms  which  generally  accompany  the  process 

*  In  Maly's  "  Jahresbericht "  regarded  as  atrophy  (see  General  Considerations, 
pp.  59  and  92). 
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from  hcfriiiiiiiii:;  to  ciid.  It  is  rarely  wholly  iihsciil.  in  one  of  the  cases 
reportetl  by  I'lictlrcic-h  tiic  ahscnccof  pain,  cillicr  .spontaneous  or  on  pros- 
sure,  in  the  upper  abdonicn  was  very  surprising;  in  Stiller's  patient  also 
severe  pains  and  cramps  were  lackinjj  duririfi;  the  whole  course  of  the  dis- 
ease. In  a  number  of  patients  there  were  moderate  pains,  a  feeling  of 
pressure  and  tension  in  the  epigastrium,  a  feeling  of  distress  behind  the 
stomach,  sensitiveness  to  i)ressure,  which  increased  durinp;  and  from  jjeris- 
talsis.  As  a  rule,  however,  the  pains  are  very  severe,  either  continuous 
or  paroxysmal,  and  assume  the  form  of  canliajgia  and  colic.  The  con- 
tinuous pains  are  seated  in  the  epigastrium  and  radiate  in  all  directions, 
especially  into  the  right  hypochondrium,  when  the  cancer  is  in  the  head 
of  the  glantl.  They  may  radiate  toward  the  chest,  shoulder,  abd(jmen, 
and  back,  and  are  of  great  intensity,  being  further  increased  by  movement 
and  by  taking  food.  The  patients  may  be  unable  to  define  exactly  the 
kind  of  pain.  They  call  it  burning,  boring,  tearing,  drawing,  stabl)ing; 
but  when  it  is  most  severe,  they  say  only  that  they  suffer  beyond  endur- 
ance. 

The  nature  and  intensity  of  the  pain,  which  is  rarely  so  severe  in  other 
tumors  of  the  upper  abdomen,  have  led  to  the  assumption  that  it  was  due 
to  pre.ssure  upon  or  stretching  of  the  celiac  ganglion  or  the  nerve-trunks 
proceeding  from  it,  and,  therefore,  it  has  been  designated  celiac  neuralgia. 
Similar  suffering  is  seen  only  in  the  severe  crises  of  tabes  or  other  diseases 
of  the  central  nervous  system,  but  these  disappear  after  a  few  days  or  one 
or  tw'o  weeks,  while  the  pains  arising  from  pancreatic  cancer,  perhaps  with 
ever-increasing  intensity,  last  to  the  end  of  life. 

Constant  or  paroxysmal  pains  of  another  kind  may  arise,  due  to  the 
adhesion  of  the  pancreas  to  movable  neighboring  organs  in  consequence  of 
the  extension  of  the  cancer  to  the  adjacent  peritoneum,  every  movement 
of  which  leads  to  stretching  and  pain. 

The  paroxysmal  pains  come  next,  and  are  regarded  as  cardialgia,  colic, 
perhaps  biliary  colic.  They  are  of  various  duration  and  intensity  and 
may  originate  from  different  causes.  They  are  either  paroxysms  of  the 
neuralgia  previously  mentioned  as  attributed  to  the  participation  of  the 
celiac  ganglion,  or  attacks  of  genuine  pancreatic  colic  caused  by  stagnant 
secretion  in  the  ductus  Wirsungianus  or  in  other  secretory  ducts  of  the 
pancreas,  when  they  are  compressed,  stretched,  or  entirely  closed  by  the 
cancerous  growth  within  them.  The  pain  may  be  actual  biliary  colic  if 
the  outflow^  of  the  bile  is  so  disturbed  by  pressure  on  the  ductus  chole- 
dochus  or  by  its  involvement  in  the  growth  of  the  cancer,  or  by  a  bend  of 
the  common  bile-duct,  that  concretions  form,  or  if,  as  is  not  rarely  the 
case,  a  cholelithiasis  is  actually  present.  True  gastralgias  also  may  be 
present,  when  the  growth  extends  into  the  stomach  and  ulcerates  or  con- 
stricts the  pyloric  orifice.  Intestinal  cohc  arises  when  the  action  of  the 
intestine  is  disturbed  by  the  pressure  on  it  of  the  cancer  or  cancerous 
glands,  or  when  the  coils  become  adherent  in  consequence  of  cancerous 
peritonitis.  The  continuous  pains  not  infrequently  are  combined  with 
the  paroxysmal  variety ;  the  continuous,  more  or  less  intense  pain  is  inten- 
sified at  times,  and,  thus  increased,  may  last  for  several  days.  Sensitive- 
ness to  pressure  occiu"s  in  addition  to  spontaneous  pains.  This  is  present 
almost  without  exception,  but  there  is,  at  times,  pain  produced  by  pressure 
so  intense  that  the  patients  cannot  bear  the  slightest  touch. 

Jaundice  is  one  of  the  most  frequent  symptoms  of  cancer  of  the  pan- 
creas.    In  most  cases  it  does  not  first  occur  when  the  cancer  extends 
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beyond  the  pancreas,  but  arises  from  alterations  in  the  pancreatic  tissue 
and  from  pressure  of  the  neoplasm  on  the  common  bile-duct  in  conse- 
quence of  the  usual  passage  of  this  duct  through  the  head  of  the  pancreas. 
Jaundice  not  infrequently  is  the  first  indication  of  the  disease.-  It  may 
occur  suddenly  after  an  attack  of  colic,  and  then  is  attributable  to  chole- 
lithiasis. As  a  rule,  it  develops  gradually,  insidiously,  and  when  it  has 
once  appeared  it  increases,  slowly  but  unceasingly  advancing  until  it  has 
all  those  peculiarities  which  are  presented  by  jaundice  from  complete 
closure  of  the  ductus  choledochus.  It  always  increases  progressively 
although  with  differing  rapidity.  The  skin,  especially  that  of  the  face, 
becomes  dark  brown,  and  finally  is  almost  black.  The  jaundice  may 
apparently  diminish  toward  the  end  of  life,  as  sonietimes  happens  in  other 
varieties  of  permanent  closure  of  the  excretory  bile-ducts.  The  color  due 
to  the  bile-pigment  seems  to  be  less  pronounced  than  before  because  the 
skin  becomes  anemic  and  pale.  In  many  cases  jaundice' is  slight  at  the 
onset,  and  first  appears  distinctly  or  increases  in  intensity  toward  the  end. 
In  a  number  of  cases  there  is  no  jaundice.  Mirallie  found  it  82  times  in 
113  cases;  in  addition,  it  was  noted  21  times  in  the  36  cases  above  referred 
to;  hence,  it  has  been  reported  103  times  in  149  cases.  Jaundice  was 
entirely  lacking  at  first,  and  only  appeared  later  in  the  patient  reported 
by  me  as  having  marked  fatty  stools.  In  the  cases  of  Ramey  and  Keller- 
mann,  in  which  the  head  of  the  pancreas  was  considerably  enlarged  and 
hardened,  no  trace  of  yellow  color  was  found  in  the  skin.  The  retention 
of  the  bile  is  associated  with  all  its  consequences,  as  acholic,  silver- 
colored  stools,  itching,  slow  pulse,  weariness,  bile  pigment  in  the  urine, 
and  xanthopsia. 

In  a  later  stage  of  the  process  the  jaundice  may  be  due  to  compression 
of  the  bile-ducts  by  the  development  of  metastatic  nodules  in  the  liver,  and 
thus  jaundice  may  occur,  even  when  the  primary  seat  of  the  cancer  is  not 
in  the  head,  but  in  the  tail  of  the  pancreas. 

The  liver  and  gall-bladder  are  altered  in  connection  with  the  stagna- 
tion of  bile.  These  alterations,  according  to  many  writers,  have  especial 
peculiarities  by  which  pancreatic  carcinoma  is  said  to  be  characterized. 

Bard  and  Pic  state  their  experiences  as  follows:  "The  liver,  as  a  rule, 
is  hard,  the  edges  are  frequently  sharp,  but  the  organ  is  always  small  or  at 
least  but  slightly  enlarged.  It  is  generally  only  slightly  painful  on  pres- 
sure, except  in  the  neighborhood  of  the  tumor  caused  by  the  enlarged 
gall-bladder.  The  pain  and  tenderness  associated  with  the  condition  are 
commonly  most  intense  in  the  epigastrium.  The  liver  has  never  been 
found  hypertrophied,  hard,  and  mammiUated,  as  is  so  frequently  the  case 
in  cancer  of  the  digestive  tract.  These  negative  qualities  form  the  most 
important  characteristics  of  the  disease,  ancl  do  not  depend  on  the  absence 
of  metastases  in  the  liver ;  •  on  the  contrary,  generalization  of  the  cancer 
in  the  liver  is  almost  an  absolute  rule.  Although  the  liver  is  not  enlarged 
in  consequence,  it  is  because  metastatic  cancer  of  the  liver  secondary  to 
cancer  of  the  pancreas  is  quite  different  from  primary  cancer  of  the  liver 
secondary  to  cancer  of  the  digestive  tract.  In  the  former  case  the 
secondary  nodules  are  small,  not  elevated  above  the  surface,  and  do  not 
increase  essentially  the  size  of  the  liver." 

These  conclusions  were  reached  by  Bard  and  Pic  on  the  basis  of  seven 
cases,  but  surely  cannot  be  regarded  as  the  general  rule.  It  is  first  to  be 
mentioned  that  in  the  cases  communicated  by  Bard  and  Pic  there  are 
some  in  which  there  is  considerable  enlargement  of  the  liver.     In  Case  1 
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the  li\or  overlapped  the  false  ribs  about  8  em.  To  be  sun*,  two  months 
later,  at  the  auto])sy,  it  was  not  found  enlarged.  In  Case  .'?  the  liver  over- 
lapped the  false  ribs  alx)ut  four  finger-l)n'adths.  At  the  autopsy,  per- 
formed one  and  a  half  months  later,  the  liver  was  not  enlarged.  In  Case 
5  the  liver  wa.s  enlar{;ed  even  after  death.  Enlargement  f»f  tlu-  liver  with 
and  without  metastases  in  it  is  not  infrecjuent.  Miralli(''  found  enlarge- 
ment of  the  liver  in  17  ca.ses.  Besides  the.se,  hepatic  enlargement  with 
metastases  is  mentioned  in  the  ea.^es  of  I'Yiedreieh,  Hiach,  Bohn,  Marag- 
liano,  Kellermaim.  Munkenbeck,  Reinhardt,  Aigner,  and  Bandelicr;  and 
without  metastases  in  those  of  Rankin  and  of  DieckhofT  (two  cases). 
iMilargement  of  the  liver  without  any  statement  of  the  presence  or  alj- 
sence  of  metastases  is  mentioned  by  Miller.  Rufus  Hall,  and  Reckus.  Be- 
fore the  Societe  anatomiiiue,  1887,  Moutard-Martin  demonstrated  a  liver 
the  lower  edge  of  which  extended  beyond  the  umbilicus;  Chopin  and  MoUe 
also  refer  to  hypertrophic  liver.  In  the  two  cases  of  Cochez  the  liver  was 
enlarged  and  hyjicrtrophic  without  secondary  nodules.  The  liver  was 
enlarged  in  two  of  my  patients  with  jaundice.  In  a  number  of  cases  an 
enlargement  first  exists,  but  later  the  volume  becomes  diminished  even 
below  the  normal  size.  In  the  case  of  Mirallie  the  liver  was  at  first  mark- 
edly hypertrophic,  the  lower  border  was  smooth  and  sharp  and  extended 
to  the  level  of  the  umlMlicus;  two  and  a  half  months  later  the  lower  border 
could  be  felt  three  finger-breadths  below  the  false  ribs,  and  two  months 
afterward,  hence  five  months  after  the  first  examination,  the  liver  ex- 
tended scarcely  below  the  false  ribs  and  it  was  difficult  to  feel  the  lower 
edge.  According  to  Mirallie  and  Cochez,  therefore,  there  are  two  stages 
to  be  discriminated :  the  first  that  of  enlargement  of  the  liver,  the  second 
that  of  diminution  in  size,  atrophy,  analogous  to  the  course  of  bihan.' 
cirrhosis.  The  size  of  the  hver,  therefore.  ^A-ill  depend  on  the  duration  of 
the  changes  in  it.  If  they  have  lasted  but  a  short  time,  the  liver  w\\\  be 
enlarged;  if  hepatic  cirrhosis  has  had  time  to  develop,  a  more  or  less 
pronoimced  atrophy  will  be  present. 

Even  this  wholly  plausible  explanation  will  not  fit  all  cases.  T\Tien 
metastases  form,  the  Hver  may  be  enlarged  even  at  the  terminal  stage,  and 
even  when  the  process  has  lasted  a  long  time,  especially  since  the  small 
nodules  regarded  by  Bard  and  Pic  as  characteristic  are  not  always  present. 
Xodules  as  large  as  those  in  metastatic  cancer  of  the  hver  may  occur  when 
the  primary  tumor  is  not  seated  in  the  pancreas. 

Severaf  medullary  nodules  of  secondary  cancer  as  large  as  a  walnut 
were  found  ^^■ithin  the  liver  in  Friedreich's  second  case.  In  the  case  re- 
ported by  Kellemiann  the  hver  contained  nodules  of  various  size,  one  as 
large  as  an  apple  being  found  on  the  anterior  surface  of  the  right  lobe.  It 
certainlv  must  be  granted  that  small  nodules  only  are  found  much  more 
frequently.  This  may  be  due  to  the  generally  rapid  course  of  pancreatic 
cancer. 

It  is  true  that  in  a  number  of  cases,  in  spite  of  the  presence  of  jaundice, 
the  liver  was  not  only  not  enlarged,  but  was  stated  to  have  been  normal 
or  even  diminished  in  size.  Suckling  and  Wesener,  for  instance,  found  it 
small  in  spite  of  intense  jaundice.  In  the  cases  of  Drozda,  Ivlemperer, 
and  Stiller,  the  liver  did  not  exceed  the  normal  limits.  Such  statements 
are  often  made. 

It  is  therefore  to  be  stated  that  there  is  no  characteristic  outhne  of  the 
hver  in  all  cases  of  cancer  of  the  pancreas,  but  the  liver  frequently  sho^^-s 
such  changes  as  are  caused  by  the  gradually  advancing  closure  of  the  bile- 
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duct  and  the  resulting  biliary  cirrhosis,  as  well  as  those  resulting  from  the 
development  in  it  of  secondary  nodules.  In  a  large  number  of  cases  a 
scanty  secretion  of  bile  and  early  atrophy  are  caused  by  the  rapid  occur- 
rence of  cachexia  and  extreme  anemia,  and  the  liver  assumes  such  a  shape 
as  rarely  takes  place  in  chronic  jaundice  produced  by  gradual  closure  of 
the  conmion  duct  from  other  causes.  The  diagnostic  importance  of  this 
factor  will  be  considered  later  more  in  detail. 

The  gall-bladder  is  almost  always  distended,  and  under  favorable  con- 
ditions is  to  be  felt  as  a  sensitive  pear-shaped  tumor,  smooth,  soft,  or 
tense  and  at  times  fluctuating,  usually  displaceable  with  the  respiratory 
movements,  situated  on  the  outer  edge  of  the  right  rectus,  either  toward 
the  middle  or  more  toward  the  side,  often  reaching  to  or  below  the  level 
of  the  navel.  The  gall-bladder  may  be  grasped,  at  times  drawn  forward 
and  pushed  laterally,  and  its  relation  to  the  liver  above  can  rarely  be 
determined.  The  reason  why  no  mention  is  made  of  an  enlarged  gall- 
bladder in  many  of  the  cases  reported  is  probably  due  to  the  fact  that 
the  examination  was  not  sufficiently  exact  or  that  the  enlargement  could 
not  be  determined  during  life.  In  the  case  of  Reclus  the  gall-bladder 
could  not  be  palpated ;  but  at  the  time  of  the  operation  it  was  found  to 
be  twice  the  size  of  the  fist. 

A  special  diagnostic  value  in  distinguishing  between  pancreatic  cancer 
and  calculus  in  the  common  duct  was  ascribed  by  Courvoisier  and  later 
Terrier  to  this  enlargement  of  the  gall-bladder,  to  which  Battersby,  and 
especially  Bard  and  Pic,  had  previously  called  attention.  The  calculus 
in  the  duct  usually  causes  atrophy  and  shrinkage  of  the  gall-bladder. 
Hanot  explains  this  relation  by  the  infection  of  the  bile-passages  so  often 
present  in  the  formation  of  calculi.  The  micro-organisms  cause  an  in- 
flammation of  the  wall  of  the  gall-bladder  with  formation  of  fibrous  tissue, 
the  retraction  of  which  diminishes  the  size  of  the  gall-bladder.  In  pan- 
creatic cancer,  on  the  other  hand,  such  an  infection  rarely  occurs,  and 
therefore  the  mechanical  distention  of  the  gall-bladder  is  not  prevented. 

It  should  further  be  mentioned  that  the  gall-bladder  may  also  be  nor- 
mal or  contracted  in  pancreatic  cancer,  and  that  a  distended  gall-bladder 
may  be  found  when  there  is  an  impacted  calculus  in  the  common  duct  in 
case  of  obturation  of  the  ductus  choledochus  by  stone.  The  gall-bladder 
was  not  enlarged  in  the  cases  of  Choupin  and  Molle,  Moncorge  and  Keller- 
mann.  Cochez  found  a  shrunken  gall-bladder  in  two  cases,  and  thinks 
that  its  condition  depends  upon  the  seat  of  the  obstruction.  The  frequent 
atrophic  condition  resulting  from  obstruction  by  impacted  calculi  is  due 
to  the  injuries,  producing  stenosis  of  the  canal,  following  the  passage  of 
the  calculus  from  the  hepatic  and  cystic  ducts  into  the  common  duct.  On 
the  other  hand,  the  obstruction  in  pancreatic  carcinoma  is  situated  in  the 
head  of  the  pancreas,  and  the  reservoir  can  distend  at  pleasure.  If,  on  the 
contrary,  the  cystic  or  hepatic  duct  is  compressed  by  the  cancer  or  degen- 
erated glands,  an  atrophy  of  the  gall-bladder  will  result. 

Distention  of  the  gall-bladder  is  not  infrequently  found  in  cases  with 
calculi  in  the  common  duct,  even  when  there  is  not  a  combination  with 
cancer  of  the  pancreas.  In  the  course  of  a  year  I  had  two  such  cases  in 
the  hospital.  Cholecystotomy  was  performed  on  both;  in  one  concre- 
tions were  found  in  the  distended  gall-bladder;  in  the  other  there  was 
empyema  of  the  gall-bladder.  The  concretions  in  the  ductus  choledochus 
were  found  at  the  autopsy. 

It  can  be  stated  merely  that  when  chronic  jaundice  is  due  to  cancer  of 
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the  pancreas,  as  a  rule,  the  «i;all-l)la(l(lrr  is  (listcndcd,  Init  it  nmy  also  be 
shrunken. 

[K.  C.  Cabot  *  reeenlly  reports  the  data  derived  from  .'iO  autopsies  and 
56  o])erati()ns.  Of  the  S()  easi-s,  57  were  of  obstriictinjj  K'^ll-stonc;  in  the 
eoniinon  duct  and  LM)  were  of  obstruction  from  other  causes,  almost  in- 
varial)ly  from  cancer  of  the  j)ancreas.  In  l)iil  two  of  the  57  cases  of 
calculus  was  the  «i;all-bladder  disteuiled;  while  in  the  29  cases,  the  gall- 
bladder was  distcniled  in  all  but  two. — Ed.] 

A  tumor  may  be  felt  wiien  the  alterations  of  the  pancreas  have  reached 
a  certain  de<free.  This  jK)ssil)ility  is  relatively  rai-e  Ix'cause  the  pancreas 
lies  concealed  behind  the  left  lol)e  of  the  liver  and  the  stoniacli.  In  about 
one-fourth  or  one-lift h  of  the  cases  it  is  said  to  be  possible  to  feel  the  tiunor 
or  at  least  a  distinct  resistance.  It  is  then  a  (|uestion  whether  the  dis- 
tended gall-bladder  has  not  been  confounded  with  the  tumor.  The 
difiiculty  is  aiipreciable  if  the  relations  are  recalled  which  at  times  are  to  be 
observed  in  ojjerations  for  calculi.  Even  when  the  abdomen  is  opened,  an 
impacted  stone  in  the  common  duct  is  found  with  difiiculty  by  the  pal- 
pating finger,  and- sometimes  is  first  discovered  at  the  autopsy. 

The  tumor  must  have  reached  a  certain  size  to  be  surely  felt,  not  only 
on  account  of  its  deep  situation,  but  also  on  account  of  the  frequent  ex- 
treme tenderness.  In  a  later  stage,  when  ascites  is  present,  the  palpation 
is  still  more  difficult  or  impossible. 

The  tumor  is  smooth  or  rough,  nodulated,  spherical,  rarel}'  sharplj- 
limited,  and  is  situated,  when  the  head  of  the  pancreas  is  involved,  to  the 
right  of  the  spine  at  or  somewhat  below  the  region  of  the  pylorus.  In 
the  case  obser\^ed  by  me  the  tumor  was  the  size  of  a  nut,  nearly  round, 
and  was  prominent.  As  a  rule,  there  is  no  mobility,  but  there  are  cases  in 
which  the  tumor  can  be  displaced  (Stein,  v.  Hauff,  Klemperer).  In  the 
last  case  there  was  movement  on  respiration,  while  in  mine  the  tumor  was 
fixed  and  did  not  move  with  respiration. 

The  tumor  does  not,  as  a  rule,  appear  to  the  palpating  finger  as  large 
as  it  actual!}'  is.  Every  surgeon  knows  how  easily  one  is  deceived  in  esti- 
mating the  size  of  an  abdominal  tumor.  An  extensive  tumor  wiH  often  be 
felt  only  as  an  ill-defined  resistance.  The  possible  differences  in  size  were 
earlier  mentioned.  The  tumor  may  show  pulsation,  transmitted  from  the 
aorta  (Andral,  Battersby,  Teissier,  Labadie-Lagrave,  Charlton-Bastian). 
This  pulsation  at  times  causes  the  growth  to  be  confounded  with  aortic 
aneurysm. 

In  a  number  of  cases  it  may  be  possible  to  feel  two  tumors,  the  dis- 
tended gall-bladder  and  the  jjancreatic  cancer.  Frerichs  describes  a  case 
with  closure  of  the  ductus  choledochus  and  intense  jaundice,  in  which 
during  fife  he  made  the  correct  diagnosis  of  pancreatic  cancer.  He  found 
a  hard,  uneven,  immovable,  deep-seated  tumor  to  the  left  of  and  some- 
what higher  than  the  distended  gall-bladder,  which  also  was  palpable. 

Symptoms  may  arise  in  consequence  of  the  modification  of  function 
of  the  neighboring  organs  due  to  the  pressure  of  the  tumor  on  them. 
Pressure  on  the  pylorus  and  on  the  common  duct  causes  symptoms  of 
gastric  dilatation  and  jaundice.  Through  pressure  on  the  intestine,  mete- 
orism  may  develop  in  the  portions  situated  in  the  upper  part  of  the  abdo- 
men; obstruction  and  fecal  vomiting  may  develop. 

Ascites  may  result  from  pressure  on  the  portal  vein,  and  progresses 
continuously  and  reappears  quickly  after  puncture.     It  has  nothing  char- 

*  Medical  Neivs,  1901. 
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acteristic  and  runs  its  course  like  the  ascites  of  cirrhosis  of  the  hver.  The 
ascitic  fluid  is  serous  and  only  rarely  contains  ch3de.  Flavio  Santi  has 
reported  two  such  cases. 

The  ascites  ma}'  originate  from  the  development  of  metastatic  nodules 
in  the  peritoneum.  The  swelling  of  the  spleen  which  sometimes  occurs, 
and  the  hemorrhoids  also,  may  be  referred  to  compression  of  the  portal 
vein.  Pressure  on  the  A^ena  cava  leads  to  edema  of  the  lower  extremities. 
Pressure  on  a  ureter  may  lead  to  hydronephrosis  (Recamier).  Cachexia 
is  one  of  the  most  essential  and  oonstant  features,  and  is  dependent  upon 
the  rapid  and  continuously  diminishing  nutrition,  emaciation,  and  asso- 
ciated feehng  of  great  fatigue  and  debihty. 

In  rare  cases  the  nutrition  remains  good  for  a  long  time,  as  happened 
in  the  cases  of  Frerichs,  Caron,  Macaigne,  and  Mirallie,  in  which  emacia- 
tion occm-red  late,  but  then  rapidly  led  to  exhaustion.  As  a  rule,  the 
cachexia  is  prominent  and  occasionally  appears  more  intense  than  would 
be  expected  from  the  other  symptoms.  Indeed,  it  may  at  times  be  the 
only  abnormahty  pointing  to  severe  disease  of  the  pancreas,  aside  from 
ill-defined  disturbances  of  digestion  and  more  or  less  pronounced  epi- 
gastric pain.  Many  authors  consider  the  cachexia  caused  by  pancreatic 
cancer  as  especially  characteristic  of  that  disease,  particularly  because  of 
its  rapid  course  and  great  intensity,  which  exceeds  that  caused  by 
cancer  elsewhere.  They  assume  that  the  pecuharity  of  the  severe 
cachexia  is  due,  not  simply  to  the  cancer,  but  also  to  the  absorption  of 
pancreatic  juice. 

"\Aliatever  one  thinks  of  the  cause  of  the  cachexia  in  pancreatic  cancer 
it  may  be  regarded  as  fairly  established  by  the  testimony  of  many  esteemed 
authors  that  the  cachexia  in  this  disease  as  a  rule  develops  much  more 
quickly  and  AAith  greater  intensity  than  in  other  cancerous  affections 
in  the  upper  abdomen.  One  peculiarity  especially  is  frequently  pro- 
nounced and,  manifest  in  the  cachexia  caused  by  pancreatic  cancer — 
namely,  the  great  weakness  and  prostration,  which  cannot  be  explained 
by  the  inanition  alone.  There  are  conditions  of  debility  -uith  attacks  of 
fainting,  or  at  least  tendency  to  fainting.  The  sensation  of  weakness 
may  be  too  great  for  words,  and  in  consecpence  the  patient  avoids  expres- 
sions of  suffering,  because  it  is  worse  to  bear  than  the  Adolent  pains.  The 
patients  lie  quiet  and  apathetic,  and  consequently  present  such  a  pictm-e 
of  disease  as  is  much  more  rarely  met  in  other  degenerative  processes  in  the 
abdomen. 

The  above  group  of  symptoms  is  absent  in  many  cases  and  cachexia, 
emaciation,  and  debihty  are  dependent  upon  faulty  nutrition  or  dis- 
turbed digestion. 

The  examination  of  the  urine  may  give  weighty  and  important  evi- 
dence. The  amount  of  mine  may  be  decidedly  increased,  and  some 
authors  mention  polyuria,  without  the  presence  of  sugar  (Kappeller, 
!Moutard-!Martin) . 

Albumin  occurs  very  frequently.  (Bard  and  Pic,  4  cases ;  Bruzehus, 
Choupin  and  ]\Iolle,  Dre^-fus,  Drozda,  Kellermann,  Kiihn,  Krieger,  Ivlem- 
perer,  Musmeci,  Rankin,  etc.)  Kobler  mentions  peptonmia.  The  pres- 
ence of  sugar  in  the  m-ine  is  very  important.  ]\Iirallie  showed  that  in  50 
cases  sugar  was  found  13  times  (v.  Ackeren,  Bouchard,  Choupin  and 
MoUe,  CoUier,  Frerichs,  Lancereaux,  Macaigne,  Marston,  Mirallie,  Mus- 
meci, Santi,  Servaes,  Suckhng).  Besides  these  cases,  sugar  was  dem- 
onstrated in  the  urine  by  Bright,  Courmont  and  Bret,  Dieckhoff,  Dresch- 
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t'fld,  PiilTi'v,  I''(itlicii!;ill,  ( Ial\;ijj:;iii,  Kcstcrcii  and  Massing.*     Alimentary 
glycosuriii  was  found  by  I'urisot  and  l)util. 

Mirallii'  thinks  tiiat  sugar  would  be  nioic  frc(|U('ntly  found  if  the  ex- 
amination were  earlier  made.  He  supports  this  view  ])y  the  fact  tliat  in  a 
number  of  cases  (those  of  Marston,  l''rerichs,  Collier,  Macaigne,  Mirallii'') 
sugar  was  certainly  found,  but  disapjx'ared  a  longer  or  shorter  time  before 
d(>ath.  In  the  ease  of  Courmonl  and  Hret  also  the  sugar  disappeared  with 
th(>  progress  of  jaundice.  In  Kesteren's  case  it  f)ccurred  only  temporarily, 
and  disappeared  on  a  diabetic  diet.  Mirallie  found  that  in  the  :i5  cases  in 
which  there  was  no  sugar,  the  examination  was  made  just  before  death, 
and  if  the  examination  had  been  made  earlier,  sugar  possibly  might  have 
been  found,  as  in  the  above  mentioned  five  cases.  This  a.ssumption  of 
Miralli(5  can  be  proved  only  by  further  observations.  It  is  proljable  that 
mention  would  have  been  made  by  the  patient  of  other  symptoms  of  dia- 
betes, as  polyuria  or  polydipsia,  and  would  have  led  the  physician  to  make 
earlier  an  examination  of  the  urine  or  would  have  been  referred  to  in  the 
history  of  the  case. 

Many  cases  of  cancer  of  the  pancreas  doiil)tless  run  their  course  with- 
out sugar  in  the  urine,  and  even  when  the  pancreas  is  complcteh-  destro}X'd 
no  sugar  has  been  found,  as  in  the  cases  of  Ewald,  Hansemann,  liitten, 
Ziehl. 

The  separation  of  the  course  of  pancreatic  cancer  into  two  stages, 
one  with  and  one  without  sugar  in  the  urine,  as  attempted  by  Mirallie,  is 
not  justified  by  the  facts  known  at  present. 

Fat,  in  rare  cases,  has  been  found  in  the  urine.  To  the  best  of  my 
knowledge,  the  earlier  observations  of  Clark  and  Bowditch  are  the  onl}' 
ones  reported.  As  a  rule,  the  urine  presents  no  other  deviation  from  the 
normal  than  that  due  to  the  small  amount  of  food  and  the  poor  nutrition 
in  general.  The  amount  of  urea  is  diminished.  According  to  the  state- 
ment of  Mirallie,  we  have  the  following  data:  Arnozan  found  12  gm. 
daily;  Lancereaux,  12  to  20  gm. ;  Dreyfus,  13  gm. ;  Bard  and  Pic,  17  and  6 
gm.;  Moutard  and  Martin,  7  to  15  gm.;  Terrier,  14  to  18  gm.;  Saguet- 
Lucron,  7,  15,  and  14  gm.;  Le  Gendre,  6  to  8  gm. ;  Bret,  14  gm. ;  ]Mus- 
meci,  2  to  15  gm.;  Ivlemperer,  9  to  10  gm. ;  Caron,  2  to  20  gm.;  Miralhe, 
4gm. 

According  to  Sahli,  the  urine  in  pancreatic  cancer  shows  the  loss  of 
another  function  of  the  pancreas.  As  is  well  known,  salol  is  broken  up  in 
the  intestine  into  salicylic  acid  and  phenol.  This  cleavage  is  said  to  be 
brought  about  by  the  pancreatic  juice,  and  is  therefore  absent  in  cancer 
of  the  pancreas.  According  to  Mirallie,  two  examinations  have  been 
made  with  reference  to  this  point.  Lucron  found  the  cleavage  of  salol 
normal  and  De  Hue  found  none. 

Fever  is  one  of  the  rarest  symptoms.  The  temperature  usually  is 
normal  or  subnormal,  corresponding  to  the  cachexia.  If  fever  is  present, 
it  depends,  in  the  first  instance,  on  complications,  as  infectious  cholangitis 
with  pus  in  the  liver  as  observed  in  a  case  in  the  Rothschild  Hospital,  or 
peritonitis  or  the  development  of  metastases  in  the  lungs,  pleurae,  etc.  It 
may  also  occur  that  fever  is  associated  with  the  development  of  the 
tumor.     In  Kobler's  case  the  fever  is  directly  attributed  to  the  tumor. 

Bard  and  Pic  lay  especial  stress  upon  subnormal  temperature.  The 
hypothermia  at  the  end  may,  they  say,  be  worse  in  certain  cases  on  ac- 

*  Two  such  observations  are  .said  to  have  been  reported  by  Bouehardat  and 
Martsen  in  the  theses  of  Lapierre  and  Giorgi;  these  theses  were  not  accessible. 
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count  of  abundant,  numerous  hemorrhages;  but  in  the  majority  of  cases 
it  cannot  be  explained  by  any  complication.  The  deep  collapse  with 
considerable  fall  of  temperature  below  the  normal  is  frequently  found 
in  the  terminal  stage  of  pancreatic  cancer;  it  follows  a  long  period  of  low 
temperature  and  seems  to  depend  directly  upon  the  lesion  of  the  pancreas. 
In  the  cases  observed  by  me  the  temperature  was  normal  except  in  one  in 
which  there  was  elevation  of  temperature  combined  with  chill  in  conse- 
quence of  suppurative  hepatitis. 

Certain  alterations  of  the  skin  may  occur  rarely;  bronzed  color,  as  in 
Addison's  disease,  is  now  and  then  mentioned  (Jaccoud),  also  the  hemor- 
rhages, as  in  purpura  and  metastatic  nodules  in  the  skin.  Various  symp- 
toms may  occur  as  a  result  of  metastatic  processes  in  various  organs,  but 
their  consideration  is  not  now  fitting.  Mention  should  be  made  of  glan- 
dular swellings,  especially  of  the  occasional  occurrence  of  such  in  the 
supraclavicular  glands,  because  this  has  led  to  a  diagnosis  in  many  cases. 

DIAGNOSIS. 

The  cardinal  symptoms,  which  may  lead  to  the  correct  diagnosis,  are 
the  follo^ving:  jaundice  with  its  consequences  in  the  liver  and  gall-bladder, 
tumor,  pain,  cachexia,  emaciation,  and  the  chemical  disturbances  which 
are  caused  by  the  loss  or  alteration  of  the  pancreatic  function,  and  which 
are  manifest  in  the  urine  or  feces. 

Jaundice  and  tumor  are  the  most  prominent  of  the  above  symptoms. 
^Vhen  both  of  these  are  absent,  it  is  probablj"  impossible  to  make  a  correct 
diagnosis.  However  pronounced  are  pain  and  cachexia,  no  inference  can 
be  drawn  from  them.  Diabetes  and  fatty  stools  are  such  rare  symptoms 
in  cancer  of  the  pancreas  that  when  present,  some  other  disease  of  the 
pancreas  is  first  to  be  thought  of,  unless  there  is  also  j  aundice  or  a  pal- 
pable tumor  in  the  region  of  the  pancreas. 

Jaundice  and  tumor,  therefore,  are  the  most  important  signs  in 
diagnosis,  and  it  will  be  considered  under  what  conditions  these  two  fac- 
tors may  become  so  characteristic  that  the  diagnosis  can  be  established 
T\dth  certainty  or  probability.  Jaundice  in  pancreatic  cancer  usually  has 
definite  characteristics.  It  is  chronic,  as  a  rule  develops  gradually, 
rarely  abruptly,  commonly  advances  steadily,  never  diminishes  or  disap- 
pears, but  may  appear  to  fade  shortly  before  death. 

It  is  clear  that  jaimdice,  with  these  characteristics,  must  always  be 
present  when  the  retention  is  one  which  develops  gradually  and  when  the 
stenosis  increases  gradually  to  complete  closure.  This  type  of  jaundice, 
therefore,  must  always  be  found  in  all  cases  of  gradually  increasing  com- 
pression of  the  common  duct,  as  from  tumors  of  the  duodenum  or  pylorus, 
tumors  or  swollen  lymph-glands  in  the  portal  fissure,  or  the  head  of  the 
pancreas,  either  inflamed  or  containing  a  gumma.  A  similar  form  of 
jaundice  ma}^  be  caused  by  flexure  of  the  conunon  duct  or  by  slowly  con- 
tracting adhesions.  Jaundice  may  slowly  develop  without  appreciable 
remission  in  consequence  of  concretions  which  at  first  merely  narrow 
the  common  bile-duct,  but  later,  from  further  additions,  completely  ob- 
struct it. 

It  may  be  very  difficult  or  even  impossible  to  distinguish  between 
these  different  causes.  The  question  most  frequently  arises  whether  the 
persistent  jaundice  is  caused  by  a  stone  in  the  common  duct  or  by  a  cancer 
in  the  pancreas.     As  a  ri.ile,  in  cancer  it  develops  gradually ;  suddenly  in 
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calculus.  Tilt'  exceptions  alrcad}'  Ikinc  1)c('ii  mentioned  that  a  p^radual 
development  is  possible  with  impjicled  caleuli  and  a  sudden  devolopnient 
in  cancer  of  Ihe  lu-ad  of  the  pancreas.  When  a  stone  is  in  the  common 
duct,  the  liver  is  more  fre(|uently  larj^c  and  the  jrall-hladder  small;  in 
pancreatic  cancer  the  liver  is  more  freciuenlly  of  normal  size  or  oidy 
slightly  enlarged,  while  the  gall-bladder  is  much  distended.  We  have 
seen,  however,  a  larg(>  liver  in  a  considerable  numljer  of  ca.ses  of  cancer  of 
the  pancreas,  and  not  simply  from  meta.sta.scs;  on  the  other  hand,  we 
know  that  in  closure  of  the  common  duct  by  concretions  there  may  bo  a 
stage  in  wiiich  the  liver  is  atrophied  and  small,  and  that  often  in  an  early 
period  of  cholelithiasis  there  is  oidy  a  moderate  enlargement  of  the  liver. 
It  is  probalily  true  that  the  gall-l)ladder  is  enlarged  in  most  cases  of  cancer 
of  the  j)ancreas,  l)ut  there  are  freciuent  excejitions,  and  one  finds  at  times 
a  shrivek^l  gall-bladder.  It  may  ha))pen  also  that  on  the  most  careful 
examination  the  enlarged  gall-bladder  cannot  be  felt.  On  the  other  hand, 
it  is  not  so  rare  that  the  gall-bladder  is  enlarged  from  a  calculus  in  the 
common  duct.  In  such  cases  a  decision  is  reached  by  the  evidence  of  a 
preceding  colic  or  pronounced  cachexia.  The  diagnosis  is  frequently 
first  established  at  the  operation.  The  most  difficult  question,  and  often 
impossible  to  answer,  is  \\  hether  the  cancer  of  the  head  of  the  pancreas  or 
of  a  neighboring  organ  causes  the  jaundice.  According  to  Bard  and  Pic, 
a  large  liver  and  a  slowly  developing  cachexia  indicate  degeneration  of 
the  neighboring  organs;  a  normal  or  onl}'  slightly  enlarged  li\-er  and  a 
rapid  cachexia  indicate  cancer  of  the  pancreas.  It  has  been  stated,  how- 
ever, that  a  large  liver  and  not  infrequently  a  slowly  developing  cachexia 
occur  in  cancer  of  the  pancreas.  On  the  other  hand,  it  is  to  be  assumed 
that  even  in  an  early  stage  of  the  degeneration  of  the  organs  near  the  pan- 
creas only  small  metastatic  nodules  are  to  be  found  in  the  liver. 

The  second  cardinal  symptom,  the  tumor,  is  demonstrable  in  only  a 
small  number  of  cases,  about  one-fifth  to  one-fourth,  and  in  most  cases 
it  will  be  doubtful  whether  the  object  felt  is  reall}-  the  degenerated  pan- 
creas. Surgical  experience  sho^^"s  clearest  what  difficulties  may  be  encount- 
ered. Inflammatory  swelhngs  of  the  pancreas,  as  Riedel  has  recently 
stated  and  illustrated  by  some  very  instructive  cases,  may  appear  to  the 
palpating  finger  of  ''iron-like  density,"  even  when  the  abdominal  cavity  is 
open,  and  only  the  subsec{uent  course  of  the  disease  shows  that  there  was 
no  cancer.  The  difTerential  diagnosis  between  inflammatory  and  cancer- 
ous tumors  of  the  head  of  the  pancreas,  says  Riedel,  "is  almost  impossible 
at  the  operation,  if  there  is  no  ascites."  The  inflaminator\'  pancreatic 
tumor  is  just  as  hard  as  cancer,  and  the  jaundice  in  the  two  cases  may  be 
equafly  severe.  In  a  long  duration  of  the  affection  experience  teaches 
that  "the  cancer  will  always  lead  to  ascites,  while  the  inflammator}'  affec- 
tion will  not." 

Cancer  of  the  duodenum,  common  duct,  or  portal  fissure,  lymph-gland 
tumors,  aneur\-sms  of  the  hepatic  artery,  products  of  chronic  inflamma- 
tion of  a  tuberculous  nature,  even  cancers  of  the  colon  and  pylorus,  may 
here  give  rise  to  confusion. 

By  palliation  alone,  without  reference  to  the  other  clinical  symptoms, 
it  is  generally  impossible  to  form  a  correct  opinion.  In  the  case  repeat- 
edly mentioned  b}'  me,  in  which  there  was  a  deep  circumscril)ed  resistance 
in  the  region  of  the  head  of  the  pancreas  and  the  stomach  was  aj^parently 
normal,  I  should  not  have  ventured  to  make  a  diagnosis  of  carcinoma  of 
the  pancreas  if  fatty  stools  had  not  been  present. 
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The  distinction  between  tumors  of  the  pancreas  and  cancer  of  the  pylo- 
rus or  colon  is  usually  based  upon  the  fixation  of  the  first  and  mobility  of 
the  last.  In  doubtful  cases  the  diagnosis  can  be  made  positive  by  dis- 
tending the  stomach  and  colon,  by  the  chemical  and  microscopic  examina- 
tion of  the  contents  of  the  stomach  and  intestine,  the  demonstration  of 
symptoms  characteristic  of  stenosis  attributable  to  constriction  of  the 
pylorus  or  colon,  as  well  as  by  other  clinical  signs  which  indicate  either  a 
disease  of  the  stomach  or  intestine  or  an  affection  of  the  pancreas.  These 
methods  of  investigation  also  fail  when,  as  is  not  rarely  the  case,  the  cancer 
of  the  pancreas  extends  to  the  neighboring  organs  or  compresses  them. 

It  is  much  more  difficult  and  often  impossible  to  discriminate  tumors 
of  the  pancreas  from  tumors  arising  in  the  duodenum  or  extra-hepatic 
biliary  passages.  The  tumors  which  narrow  the  canal  of  the  duodenum 
above  the  papilla  of  Vater,  and  which,  as  a  rule,  pursue  the  course  of  the 
cancer  of  the  pylorus,  as  also  those  producing  constriction  below  the 
papilla,  may  under  favorable  circumstances  be  distinguished  from 
tumors  of  the  pancreas,  provided  the  latter  do  not  narrow  the  duo- 
denal canal,  b}^  certain  characteristic  signs.  These  have  clearly  been 
presented  by  Nothnagel  in  the  volumes  on  "  Diseases  of  the  Intestines 
and  Peritoneum  "  and  "  Diseases  of  the  Stomach." 

The  diagnosis  of  tumors  of  the  duodenum  which  do  not  cause  stenosis 
and  cancers  of  the  ampulla,  on  the  contrary,  frequently  cannot  be  made. 
It  has  already  been  shown  that  the  microscopic  examination  may  leave  it 
doubtful  whether  the  cancer  is  of  the  pancreas  or  duodenum.  How,  then, 
can  clinical  methods  make  the  diagnosis  clear? 

The  suggestions  made  by  Bard  and  Pic  for  differential  diagnosis  will 
again  be  mentioned.  The  cachexia  may  show  peculiarities  which  are  of 
diagnostic  value.  Its  development  is  not  infrequently  as  rapid  as  it  is 
intense,  a  cachexia  prsecox,  such  as  rarely  occurs  in  other  cancers.  It  is 
known  how  slowly  the  cachexia  usually  develops  in  mammary,  uterine, 
and  even  in  rectal  carcinomata.  On  the  contrary,  in  cancer  of  the  pan- 
creas it  is  early  pronounced.  The  great  weakness  with  tendency  to 
fainting,  the  unconifortable  sensations,  the  extreme  prostration,  are  essen- 
tial symptoms,  often  striking  and  of  importance  in  diagnosis  because  they 
are  rarely  seen  in  such  severit}"  in  cancers  proceeding  from  other  parts  of 
the  digestive  apparatus.  There  are,  however,  cases  in  which  the  cachexia 
develops  but  slowly,  and  depends  only  on  the  poor  absorption  of  food. 
This  is  best  shown  by  the  cases  in  which  after  cholecystenterostomy  a 
prolonged  improvement  takes  place  with  increased  appetite,  weight,  and 
ability  to  work,  as  in  the  cases  of  Kappeler,  Reclus,  and  others. 

It  has  already  been  mentioned  that  the  pains  in  pancreatic  cancer  are, 
as  a  rule,  more  intense  than  in  other  tumors  of  the  upper  abdomen ;  that 
they  may  be  peculiar  not  merely  on  account  of  their  intensity,  but  also  on 
account  of  their  characteristics  and  the  feehng  of  distress  which  accom- 
panies them,  perhaps  the  result  of  a  combination  of  intense  pain  and  a 
high  degree  of  prostration.  These  characteristics  are,  less  frequent  in 
cancers  of  the  duodenum,  pylorus,  liver,  gall-bladder,  and  common  duct 
than  in  cancers  of  the  pancreas,  and  the  cause  may  lie  in  pressure  on  the 
solar  plexus  or  its  involvement  in  the  pathologic  conditions.  This  celiac 
neuralgia  differs  in  quality  and  quantity  from  the  other  varieties  of  pain 
in  the  upper  abdomen,  and  although  pain  cannot  be  measured  or  weighed, 
and  the  individual  sensitiveness  of  the  patient  of  course  plays  the  first 
part,  yet  the  objective  impression  which  this  pain  at  times  miakes  on  the 
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observer  is  so  prcpjiiant  that  it  may,  in  connection  with  the  (ithcr  canhnal 
syiiiptoiiis,  (>stal)Ush  tlic  diagnosis.  It  is  never  safe  to  make  a  definite 
dia^iiiosis  from  the  eharactei-  of  the  |)ain  ah>ne,  l)ecause  pancreatic  pains, 
however  eauseil,  a|)pear  ahke,  and  hecause,  in  spite  of  all  that  lias  been 
said,  it  is  impossihk>  to  j^ive  a  sharply  defined,  readily  understood  presen- 
tation of  so-called  ''celiac  neural<i;ia." 

It  has  already  been  mentioned  that  cancer  of  the  pancreas  may  run  its 
course  with  little  or  no  pain,  and  that  the  sulTcrinp;  (lescril;ed  and  attri- 
butable to  the  special  involvcMuent  of  the  celiac  ganglion  not  infref|uently 
is  entirely  absent. 

The  disturbances  of  digestion  among  the  remaining  symptoms  are 
usually  not  cliaracteristic.  Even  if  a  i)art  of  the  jnincreas  is  degenerated, 
and  the  whole  or  a  large  i)art  of  it  is  diseased,  the  loss  of  pancreatic  func- 
tion is  not  striking,  l)ecaus(>  other  organs  may  vicariously  assume  its  work. 
The  results  of  the  examination  of  the  stools  and  urine  are  of  diagnostic 
value,  especially  in  connection  with  all,  or  at  least  a  number  of,  the  cardi- 
nal symptoms,  only  when  fatty  stools  occur,  particidarly  in  the  absence 
of  jaimdice,  and  when  the  digestion  of  proteids  is  notably  poor  or  when 
diabetes  is  present.  Unfortimately,  the  loss  of  function  of  the  pancreas 
causes  no  symptoms  in  far  the  greater  number  of  cases  of  pancreatic  can- 
cer, and,  therefore,  is  only  exceptionally  to  be  considered  of  value  in  con- 
nection with  the  diagnosis. 

In  the  absence  of  jaundice  the  diagnosis  will  rarely  be  correctly 
made.  If  there  is  no  tumor  to  be  demonstrated,  and  no  definite  indica- 
tions, as  fatty  stools  or  diabetes,  call  attention  to  the  pancreas,  no  conclu- 
sions are  to  be  drawn  from  the  cachexia,  however  rapidly  it  may  develop, 
"even  with  such  pancreatic  characteristics"  as  the  severe  prostration  and 
extreme  degree  of  debility  mentioned  by  French  authors,  or  from  the 
pains,  although  so  peculiar  as  to  lie  within  the  obscure  bomidaries  of 
celiac  neuralgia. 

The  concurrence  of  jamidice  slowly  proceeding  but  always  advancing, 
generally  associated  with  a  large  gall-bladder  and  frequently  ^^■ith  a  liver 
of  normal  size  or  only  slightly  enlarged,  the  distinct,  slowly  growing 
tumor  in  the  region  of  the  head  of  the  pancreas,  the  rapidly  developing 
cachexia,  the  pecuUar  severe  pains,  combined  with  marked  feelings  of 
weakness,  and,  in  addition,  such  alterations  of  the  feces  and  urine  as  the 
occurrence  of  fatty  stools,  of  moderate  passages  of  undigested  muscle- 
fibers,  or  distinct  diabetes,  give  so  striking  a  picture  that  they  justify  a 
positive  diagnosis  of  cancer  of  the  pancreas.  All  these  sym]:)toms,  how- 
ever, rarely  occur  together.  The  tumor  is  lacking  in  alDout  one-fourth  of 
the  cases;  fatty  stools,  disturbed  proteid  digestion,  and  diabetes  are  rela- 
tively rare;  and,  accordingly,  the  certainty  of  the  diagnosis  is  essentially 
narrowed. 

The  deep,  chronic,  progressive  jaundice  with,  extreme  dilatation  of  the 
gall-bladder,  the  rapidly  developing  emaciation  and  cachexia  ^^•ith  usually 
subnormal  temperature,  and  the  lack  of  any  marked  enlargement  of  the 
liver,  form  a  group  of  symptoms  which,  according  to  Bard  and  Pic,  if 
rightly  understood  and  at  the  right  time,  make  the  diagnosis  of  cancer  of 
the  pancreas  as  easy  and  certain  as,  for  instance,  the  diagnosis  of  cancer 
of  the  stomach.  These  writers  assert  that  cancer  of  the  pancreas  can  only 
be  confounded  "^-ith  certain  manifestations  of  cholelithiasis  or  with  cancer 
of  the  neighboring  organs — namely,  primary  cancer  of  the  liver  and  bile- 
passages,  and  of  the  stomach  and  duodenum  with  generahzation  in  the 


168  NEOPLASMS. 

liver.  In  rare  instances  cholelithiasis  presents  the  above-mentioned 
group  of  symptoms.  If  there  is  a  stone  in  the  common  duct,  the  jaundice 
has  not  the  gradually  increasing  and  progressive  character,  the  dilatation 
of  the  gall-bladder  is  neither  so  frequent  nor  so  marked,  and  the  general 
condition  never  shows  that  rapid  change  which  is  peculiar  to  "pancreatic 
cachexia."  In  addition,  the  temperature  is  low,  as  Ba.rd  and  Pic  found 
6  times  in  7  cases,  while  in  cholelithiasis  there  was  usually  fever.  In  can- 
cer of  the  liver  the  jaundice  is  frequently  lacking  or  not  so  intense,  the 
liver  is  always  enlarged  and  painful,  and  ascites  almost  constantly  de- 
velops. Cancer  of  the  bile-passages  is  much  rarer  and  the  course  not  so 
rapid,  and  it  is  always  combined  mth  enlargement  of  the  liver.  When 
metastases  occur  in  the  liver  in  consequence  of  primary  cancer  of  the 
digestive  tract,  jaundice  does  not  develop  until  late,  and  secondary 
nodules  form  in  the  liver  and  rapidly  increase  in  size.  In  cancer  of  the 
ampulla  the  course  is  much  slower,  the  secondary  nodules  in  the  liver 
much  larger,  and  therefore  this  organ  is  always  enlarged. 

Although  these  statements  contain  much  that  is  true,  there  are  many 
objections  that  may  be  raised.  In  the  first  place,  it  is  very  questionable 
whether  the  group  of  symptoms  is  of  such  frequency  as  believed  by  Bard 
and  Pic,  and  permit  in  the  "immense  majority"  of  cases  the  diagnosis  of 
cancer  of  the  pancreas  to  be  easily  and  safely  made.  There  is  no  jaundice 
in  about  a  fourth  of  the  cases,  and  it  is  difficult  to  show  from  the  statistics 
at  hand  whether  it  is  present  in  the  majority  of  the  remaining  three- 
fourths. 

It  is  obvious  that  the  liver  is  frequently  enlarged,  that  the  gall-bladder 
is  at  times  not  distended,  and  that  the  cachexia  may  develop  slowly  even 
in  pronounced  cases  of  cancer  of  the  pancreas.  This  group  of  symptoms 
occurred  in  none  of  the  three  absolutely  demonstrated  cases  of  cancer  of 
the  head  of  the  pancreas  under  my  observation.  There  was  no  jaundice 
in  the  first  case,  it  appeared  late  in  the  second,  and  in  the  third  the  condi- 
tion seemed  to  be  one  of  infectious  cholangitis  with  abscess  of  the  liver. 
The  pathologic  picture  of  the  disease  presented  by  Bard  and  Pic  did  not 
occur  in  the  patient  referred  to  by  me  (page  113),  in  whom  the  diagnosis 
of  cancer  of  the  pancreas  was  established  only  with  great  probability.  In 
another  case  in  w'hich  I  suspected  cancer  of  the  pancreas  on  account  of  the 
marked  jaundice,  rapidly  developing  cachexia,  and  intense,  peculiar  pains, 
a  cancer  of  the  common  duct  extending  to  the  duodenum  was  found  at 
the  autopsy.  The  liver  scarcely  reached  beyond  the  border  of  the  ribs 
and  the  gall-bladder  was  about  the  size  of  a  goose-egg.  A  chronic,  slowly 
developing  j  aundice  \\dthout  being  preceded  by  colic  may  certainly,  even 
if  only  exceptionally,  occur  in  the  case  of  calculi  which  are  incarcerated 
in  the  common  duct  and  graduallj''  increase  in  size ;  the  gall-bladder  may 
appear  distended,  the  liver,  on  account  of  the  cirrhosis,  be  not  especially 
enlarged,  and  a  certain  degree  of  cachexia  may  develop,  which  is  difficult 
to  separate  from  the  "cachexie  pancreatique.'' 

On  the  other  hand,  a  cancer  of  the  pancreas  doubtless  may  assume  the 
characteristics  of  cholehthiasis ;  that  is,  after  the  sudden  occurrence  of 
jaundice  it  may  pursue  a  slow  course  "with  gradually  occurring  cachexia 
and  violent  paroxysmal  pains  which  resemble  biUary  cramps,  especially 
when  pancreatic  colic  arises  from  closure  of  the  duct  of  Wirsung.  Chole- 
cystenterostomy  undertaken  repeatedly  with  the  idea  that  stones  are  pres- 
ent offers  a  proof.  In  such  cases  after  a  successful  operation  there  has 
often  taken  place  a  more  or  less  persistent  improvement  in  the  condition 
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and  in  tli<'  nutrition,  only  to  he  ('Xplaiiu'd  hy  the  assumption  that  llic 
cachexia  has  Ix-conic  rchcvcil  for  the  time  Ix-in;;,  ami  to  a  certain  extent 
by  the  removal  of  the  harmful  effects  of  the  jaundice. 

The  disci-imination  hetween  cancer  of  the  pancreas  and  that  of  the 
adjacent  organs,  especially  of  tlie  duodenum  and  l)ile-passaK<'s,  will  aluay.s 
be  difficult,  since  the  size  of  th(>  metastases  in  the  liver  and  the  nature  of 
the  prof!;rcss,  regarded  l)y  liard  and  l*ic  as  of  diagnostic  vahac,  are  very 
irregular.  Tliere  is  certainly  a  period  in  each  process  when  there  are  no 
metastases,  and,  therefore,  no  means  of  differentiation. 

Relative  frecjUCMicy  alone  can  be  utilized  in  differential  diagnosis. 
Cancer  of  the  small  intestine,  on  the  whole,  is  rarer  than  cancer  f)f  the  pan- 
creas, more  fnH|uently  and  earlier  causes  duodenal  stenosis,  but  less  often 
a  rapidly  athancing  cachexia.  The  grouping  of  .symptoms  presented  by 
Bard  and  Pic  occurs  without  doubt  in  a  number  of  cases  of  cancer  of  the 
pancreas,  and  it,  therefore,  will  be  possible,  although  by  no  means  certain, 
to  make  the  diagnosis  of  pancreatic  cancer  with  some  degree  of  probability 
because  a  similar  groujjing  of  symptoms  rarely  occurs  in  other  diseases 
which  might  be  confounded,  and  because  many  of  them,  as  cancer  of  the 
duodenum  and  portal  fissure,  are,  on  the  whole,  more  infrec|uent. 

If  there  is  a  tumor  in  the  region  of  the  pancreas  and  the  stools  and 
urine  present  the  alterations  previously  mentioned,  and  if  there  is  also 
some  ascites,  there  can  be  no  doubt  about  the  diagnosis. 

Primaiy  cancer  of  the  pancreas  gives  a  complicated  picture  of  disease. 
Various  combinations  of  the  cardinal  symptoms  occur,  some  of  which  are 
attributable  to  severe  diseases  of  the  neighboring  organs  and  depend  upon 
the  location,  kind,  size,  stage  of  development,  disturbances  of  function, 
whether  local  or  produced  in  neighboring  organs,  the  complications,  and 
other  circumstances,  perhaps  unknown,  which  cause  either  a  rapid  or  a 
slowly  progressing  disturbance  of  nutrition.  .  The  possibiUty  or  impossi- 
bility of  the  diagnosis  depends  on  the  various  combinations,  some  of  which 
make  the  diagnosis  easy  and  safe.  Such  cases,  however,  are  rare,  and  a 
positive  diagnosis  is  hardly  possible  ^^ithout  a  demonstrable  tumor  and 
pancreatic  symptoms. 

In  a  second  series  of  cases  the  diagnosis  is  only  more  or  less  probable. 
Most  of  the  diagnoses  hitherto  correctly  made  belong  to  this  class,  includ- 
ing those  based  on  the  ''Bard-Pic  group  of  symptoms."  Even  in  this 
series  of  cases  the  proof  of  a  tujuor  will  essentially  raise  the  degree  of  prob- 
abiUty.  The  differentiation  between  cancer  of  the  pancreas,  duodenum, 
and  bile-duct  must  always  he  made  only  with  a  certain  degree  of  proba- 
bility. 

A  tumor  near  the  head  of  the  pancreas,  intense  jaundice,  slightly  en- 
larged liver,  large  gall-bladder,  a  certain  degree  of  cachexia,  and  even 
pancreatic  symptoms  may  occur  without  cancer  and  be  due  to  a  stone  in 
the  common  duct  with  induration  of  the  head  of  the  pancreas.  Even 
laparotomy  in  such  cases  as  observed  b}-  Riedel  may  not  enable  the  de- 
cision to  be  made  between  cancer  and  induration. 

In  the  majority  of  cases  the  diagnosis  is  impo-ssiljle,  unless  suspecting 
and  guessing  are  confounded  "uith  knowledge.  It  may  be  stated  as  prob- 
ably certain  that  a  positive  diagnosis,  as  a  rule,  is  only  made  very  late  in 
the  course  of  the  disease.  Even  if  the  views  of  l^ard  and  Pic  are  accepted, 
the  small  secondary  nodules  in  the  liver  which  form  an  essential  feature 
do  not  appear  until  late.  If  cancer  of  the  pancreas  can  be  successfully 
operated  upon, — and  a  few  successful  attempts  have  already  been  re- 
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ported, — the  surgeons  certainly  will  not  be  satisfied  with  a  diagnosis 
made  only  after  the  occurrence  of  secondary  nodules  in  the  liver. 

DURATION,  COURSE,  AND  PROGNOSIS. 

Since  the  nature  of  the  early  symptoms  is  wholly  uncertain,  the  dura- 
tion of  the  disease  is  also  indefinite.  In  some  cases  only  tw^o  or  three 
months  elapsed  from  the  appearance  of  the  first  symptoms  to  the  time  of 
death  (Litten,  Laborde).  In  other  cases  the  disease  is  said  to  have  lasted 
over  two  years  (Molander  and  Blix,  Crampton),  and  even,  as  Dieckhoff 
mentions,  three  or  four  years  (Canfield,  Bowditch,  Battersby).  Accord- 
ing to  a  collection  of  cases  published  by  Da  Costa,  the  duration  of  the  dis- 
ease varied  from  two  months  to  two  years.  A  case  under  my  observation 
(1880),  in  which  purulent  hepatitis  caused  death,  lasted  from  the  first 
symptoms  to  death,  somewhat  over  fifty  days;  in  two  other  cases  rather 
more  than  a  half  year  intervened. 

It  is  evident  that  the  great  variations  in  the  duration  of  the  disease 
depend  on  individual  conditions,  the  quick  or  slow  growth  of  the  tumor, 
its  histologic  characteristics,  the  interference  with  the  function  of  neigh- 
boring organs,  complications,  hemorrhages,  etc.  The  average  duration 
of  the  disease  stated  by  many  authors  is  given  as  six  months,  and  coincides 
with  the  facts. 

In  most  cases  death  is  at  the  end  of  a  high  degree  of  marasmus,  but  it 
may  be  sudden,  as  in  the  cases  of  Campbell,  Huber,  and  Litten.  The 
prognosis  is  unfavorable  while  surgery  accomplishes  so  httle.  There  have 
been  but  a  few  cases  of  neoplasm  in  the  pancreas  cured  by  operation.  The 
hope  of  the  physician  unfortunately  depends  wholly  upon  a  wrong  diag- 
nosis. Recovery  is  possible  only  when  the  symptoms  suggestive  of  a 
pancreatic  cancer  are  due  to  a  chronic  interstitial  pancreatitis,  a  gumma, 
or  an  impacted  calculus  in  the  common  duct. 

TREATMENT. 

The  medical  treatment  of  cancer  of  the  pancreas  is  merely  symp- 
tomatic. The  chief  indications  are  the  relief  of  pain  by  narcotics  and 
the  best  possible  nourishment,  at  first  by  the  mouth,  and,  when  this  is 
no  longer  possible,  by  means  of  nutrient  enemata.  The  possible  value 
of  organotherapy  has  previously  been  stated.  It  will  always  be  desirable 
to  try  some  pancreatic  preparation,  which  may  improve  the  digestion 
of  the  food.  The  formula  used  by  Boas  is  especially  to  be  recommended 
for  this  purpose: 

R .     Pancreatin. 

Natr.  carbon aa     0.5 

M.  f.  pulv.  comprim. 

Sia. — Two  to  four  tablets  to  be  used  a  quarter  of  an  hour  after  meals. 

The  jaundice  and  associated  itching  are  to  be  treated  merely  as 
symptoms.  If  the  obstruction  is  absolute,  nothing,  of  course,  can  be 
accomplished  by  cholagogues.  In  an  early  stage  it  might,  perhaps,  be 
possible  by  increasing  the  pressure  from  behind  or  by  diluting  the  bile 
to  cause  a  temporary  improvement.  The  most  effective  cholagogue — 
namely,  the  administration  of  mixed  diet,  largely  of  meat — is  generally 
counterindicated  by  the  marked  anorexia,  especially  for  meat.  Sodium 
salicylate,  0.5  to  1.0  gm.  several  times  a  day,  by  the  mouth  or  rectum,  can 
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be  taken  only  for  a  short  time,  as  the  appetite  lessons  still  more  under 
its  use.  Of  the  other  cholaffofjucs  which  are  recornriierMled,  the  salts 
of  the  bile-acids  in  the  form  of  the  I"el  tauri  depuratum  siccum  (Naunvn) 
are  to  he  mentioned.  Little  is  to  be  expected  of  salol,  eurjnymin,  or 
podophyllin.  Diuretics  and  the  treatment  of  the  skin  are  especially 
desirable  to  relieve  the  jaundice  and  the  annoying  sequels  connected 
with  it.  Some  of  the  unpleasant  features  may  be  lessened  by  the  u.se 
of  mineral  water,  especially  that  containing  an  abundance  of  carbonic 
acid,  and  in  large  amounts,  when  there  is  no  vomiting,  for  the  flushing 
of  the  vascular  system,  or  the  administration  of  fluids  by  the  rectum, 
when  there  is  no  diarrhea. 

Active  sweating  is  contraindicated  by  the  decided  weakness.  Diu- 
retics also,  as  diuretin  or  caffein,  are  probal^ly  of  doubtful  value. 

Itching  of  the  skin,  at  times  very  troublesome,  claims  especial  atten- 
tion, and  must  be  treated  as  in  other  cases  of  chronic  jaundice.  The 
most  effectual  treatment  consists  in  warm  baths,  especially  when  soda 
has  been  added  in  the  proportion  of  \  pound  to  the  full  bath,  or  in  the 
form  of  bran  baths.  Unfortunately  the  application  of  the  baths  is  often 
ven,'  difficult  or  impos.sible  on  account  of  the  extreme  weakness  and 
severe  pain,  which  cause  the  patient  to  shun  anxiously  ever}-  movement. 
Washing  the  skin  with  dilute  vinegar,  a  teaspoonful,  according  to  Leich- 
tenstern,  to  a  liter  of  the  decoction  of  l)ran  of  almonds,  or  weak  carbolic 
acid  solution  \%  to  2%  (to  be  avoided  if  there  are  excoriated  spots),  or 
rubbing  with  fresh  lemon-peel,  or  spraying  with  \%  to  2%  of  salicyl- 
alcohol  or  1%  to  2%  of  menthol-alcohol  is  beneficial. 

"Where  the  itching  of  the  skin  was  verv^  severe,  Leichtenstern  has 
used  menthol  (Menthol  5  to  10  gm.,  Spir.  vini,  .Ether,  aa  50.0  gm.)  by 
means  of  the  atomizer  with,  temporar}'  benefit.  Spraying  the  skin  ^\'ith 
menthol  gave  decided  relief. 

B .      Menthol    5.0 

Zinci  oxydati 
Amyli 

Talci aa 

ad  pulv.  quantitatem 100.0 

Washing  with  hot  water,  often  as  hot  as  the  patient  can  bear  it,  is 
frequently  beneficial.  The  severe  pain,  when  present,  often  requires  the 
subcutaneous  injection  of  morphin,  and  this  remedy  will  give  the  most 
effectual  relief  to  the  itching. 

Radical  treatment  is  to  be  hoped  for  only  from  an  operation,  and 
immediate  prospect  of  such  relief  is  very  slight.  Gussenbauer  was  the 
first  to  suggest  this,  at  the  time  when  he  reported  his  operation  upon  a 
pancreatic  cyst,  in  the  following  words:  "I  consider  it  possible  that  we 
shall  be  able  in  this  way  to  operate  upon  other  tumors  of  the  pancreas, 
when  by  larger  experience  and  accurate  study  the  suspected  disease  can 
be  diagnosticated  with  certainty."  Senn.  in  1888,  expressed  the  opinion 
that  partial  extirpation  was  possible  under  certain  circumstances.  The 
most  favorable  condition  would  be  present  when  the  tail  of  the  gland 
is  first  affected,  and  the  disease  does  not  perforate  the  capsule.  In  such 
cases  the  excision  of  the  splenic  end  of  the  pancreas  would  present  a 
prospect  of  permanent  cure  without  endangering  the  digestive  pro- 
cesses, "as  still  enough  of  the  gland  would  remain  in  connection  with  the 
intestine  to  maintain  pancreatic  digestion." 

Billroth  in  two  cases  partially  resected  the  pancreas.     In  the  one  he 
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removed  a  portion  of  the  head  of  the  pancreas  with  cancer  of  the  pylorus, 
in  the  other  the  tail  was  removed  with  a  sarcoma  of  the  spleen.  Kron- 
lein,  who  recently  has  carefully  studied  this  question,  believes  "that 
primary  carcinoma  of  the  head  of  the  pancreas  can  be  extirpated  only  ex- 
ceptionally and  under  the  most  favorable  circumstances,  especially  when 
the  tumor  is  a  dense,  circumscribed  scirrhus,  which  is  suspected  by  the 
demonstration  of  a  palpable  tumor  in  the  region  of  the  pancreas,  but 
which  causes  the  fewest  possible  symptoms  referable  to  the  bile-passages, 
the  intestine,  and  the  stomach.  A  positive  diagnosis  will,  of  course,  be 
possible  only  after  laparotomy  has  been  performed  and  the  tumor  ex- 
posed. Primary  cancer  of  the  body  and  tail  of  the  gland,  especially  of 
the  latter,  in  general  presents  favorable  conditions  for  extirpation,  pro- 
vided the  tumor  is  circumscribed  and  limited  to  the  pancreas  and  is  not 
adherent  to  the  surrounding  tissues." 

The  first  successful  operation  on  a  pancreatic  cancer  was  performed  by 
Professor  Ruggi  in  Bologna  in  1889.  The  description  of  the  case  in 
brief  is  as  follows: 

Woman  fifty  years  old,  frequent  menstrual  disturbances  for  the  last  fifteen  years. 
Of  late  the  distress  more  marked,  tumor  observed  in  the  abdomen,  use  of  baths  of  the 
salts  of  iodin  ineffectual. 

Present  condition :  Abundant  panniculus  adiposus  of  the  abdominal  walls,  some 
free  fluid  in  the  peritoneal  cavity,  two  tumors  in  iAie  abdomen,  the  lower  a  fibro- 
myoma  uteri,  and  between  them  a  distinct  line  of  demarcation ;  the  upper  tumor  is  on 
the  left  side  and  extends  from  the  left  hypochondrium  toward  the  umbilicus.  The 
posterior  limit  corresponded  to  the  extended  mid-axillary  line,  the  anterior  to  the 
extension  of  the  parasternal  line.  The  longer  diameter  was  oblique  and  measured 
about  25  cm.  Surface  smooth,  hard,  sensitive  to  pressure,  tumor  displaceable  down- 
ward and  forward,  still  more  upward  and  backward,  and  disappears  completely 
under  the  border  of  the  ribs.  In  a  half-sitting  posture  it  reappears.  Spleen,  liver, 
kidney  normal;  in  the  urine  nothing  abnormal.  Anorexia,  nausea,  poorly  nourished. 
Profound  melancholy.  Retroperitoneal  adenosarcoma  arising  from  the  kidney  or 
pancreas  suspected. 

Operation :  Incision  in  the  region  of  the  left  loin,  across  and  somewhat  obliquely 
downward  and  forward  close  uncler  the  border  of  the  ribs;  after  the  escape  of  the 
ascitic  fluid  the  tumor  drawn  forward,  small  intestine  clinging  to  it,  great  omentum 
adlierent  to  the  anterior  surface.  Tlie  tumor,  which  belongs  to  the  pancreas,  is  quite 
diffuse  and  is  as  soft  as  brain.  The  intestine  detached  with  blunt  instruments,  the 
omentum  tied  and  separated,  drainage,  sutures  in  layers,  healing  in  seven  weeks. 
During  convalescence  good  appetite,  disappearance  of  melancholy.  Patient  wholly 
recovered.  Tumor  weighs  1  pound  7  ounces.  The  microscopic  examination 
showed  adenocarcinoma  of  the  pancreas. 

Gade  reports  a  second  case  of  successful  recovery.  In  a  woman 
forty-nine  years  old  a  cancer  as  large  as  a  child's  head  in  the  tail  of  the 
pancreas  was  extirpated.  There  were  no  metastases.  The  anatomic 
examination  showed  giant-celled  cancer.  According  to  Nimier,  Terrier 
performed  a  still  bolder  operation,  but  with  fatal  result. 

Woman,  fifty-one  years  old ;  for  five  years  a  gradual  enlargement  of  the  abdo- 
men, menopause  one  year  ago,  emaciation,  loss  of  strength,  disturbances  of  digestion. 

Present  condition:  Skin  of  abdomen  traversed  by  subcutaneous  network  of 
veins,  abdomen  not  symmetric,  left  side  more  prominent.  In  the  umbilical  region 
an  irregular,  three-lobed  tumor,  lying  to  the  left ;  one  lobe  lost  in  the  depths  of  the 
abdomen,  the  two  upper  tumors  lie  to  tlie  left  and  right.  The  tumor  at  the  right  is 
rounded  below;  that  on  the  left  is  irregular  below,  shows  a  marl^ed  depression  by 
which  it  can  be  grasped,  and  tlie  consistency  found  to  be  greater  than  in  other  por- 
tions. The  tumor  on  the  right  side  fluctuates  and  is  not  movable  from  above  down- 
ward, although  slightly  movable  transversely.  The  whole  tumor  dull  on  percussion 
and  is  surrounded  by  a  tympanitic  zone.  In  the  urine  no  albumin  and  no  sugar; 
urea  26.50  gm.     Specific  gravity  1024. 
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December  3,  1892,  operation:  Incision  in  tin-  nic<li:in  linr.  Tumor  t-ovored  ljy 
oniontuni.  Tiiis  was  cut  tllrou^ll  ami  a  violet  Kurlacc  aiipcarcij,  ami  fluctuation  wa« 
apparent.  Ivxplonitory  i>uncture  negative.  After  enlargement  <if  the  incision  tlje 
tumor  was  drawn  forwanl,  found  (o  he  three-lolied  and  without  conneetirm  to  the 
orj^ans  of  the  ju'lvis.  Terrier  helieved  the  tumor  t(»  he  mesenteric.  Markedly  Uis- 
tended  veins,  especially  in  the  rifj;ht  portion.  After  raising  it  from  the  peritoneal 
cavity,  neoillos  were  in.-<erted,  clast  ic  li^^at  urcs  applied,  the  upper  part  cut  off,  thermo- 
cautery, marked  hemorrhaf^e,  ligation  of  numerous  veins.  The  stparated  ma.sH 
weighed  5t  povnids;  pancreatic  tissue  on  tlie  surface  of  the  jjcdide,  which  was  left 
outside;  incision  do.sed  in  two  layers.  Some  hours  after  the  r)|K'ration,  small  i)ul.He, 
rapid  respiration,  subnormal  temperature,  death  in  the  evening.  Autopsy:  Pan- 
creas is  rcpresenteil  by  a  thin  layer  of  gland  ti.ssue  in  the  loop  of  the  duodenum,  which 
surrounds  the  pedicle  of  the  tumor.  The  tumor  was  as  large  as  the  head  of  a  power- 
ful man.  Histologic  investigation  resulted  in  the  diagnosis:  Epithelioma  cysticum 
pancreatis. 

As  palliative  operations,  cholccystotomy  to  earn-  o(T  tho  bilo  or 
cholccystenterostomy  to  cause  the  bile  to  flow  into  the  intestine  are 
performed  much  more  frequently  than  extirpation  of  pancreatic  cancer. 
These  operations  certainly  are  performed  much  more  frequently  than  is 
mentioned  in  the  literature  and  here  noted. 

According  to  the  ])u])lications  of  Nimier  (up  to  1893).  cholccystotomy 
in  two  operations  was  first  performed  by  Socin  in  1887  (the  patient 
died  of  inanition) ;  cholecystotpmy  at  one  operation  was  performed  Ijy 
Mackay,  Chandelux,  Jordan  Lloyd,  Krieger,  Frey,  (lersuny-Bettelheiiu, 
Reynier  (2  cases),  Herringham,  Mayo  Ilobson,  Bennet,  Dimcan  and 
Parry,  Boeckel,  Rufus  B.  Hall,  and  Terrier.  An  operation  performed  by 
Russel  (1895)  may  be  added.  In  all  cases  death  occurred  a  short  time 
after  the  operation,  although  in  many  there  was  temporary  impro\-cment. 
It  is  peculiar  that  in  the  case  described  by  Gennett  the  feces  regained  their 
normal  color  after  the  laparotomy.  Kronlein  also  reports  a  cholccys- 
totomy performed  b}'  him  in  a  case  of  pancreatic  cancer.  TJeath  ten 
days  after  the  operation.  There  is  certainly  no  justification  for  chole- 
cystotomy,  as  the  loss  of  the  bile  only  hastens  inanition. 

Cholccystenterostomy  has  been  performed  as  follows: 

1.  Monastyrski:  Death  three  months  after  the  operation;  in  the  mean 
time  stools  of  normal  color. 

2.  Kappeller:  The  patient,  fifty-five  years  old,  after  the  operation 
(June,  1887)  at  first  regained  normal  appetite,  increased  14  lbs.  in  body- 
weight,  was  able  to  resume  work,  and  felt  weW  up  to  the  end  of  January, 
1888.  Then  pain  returned,  although  the  patient  was  able  to  continue 
his  duties  up  to  July;  December  22d,  death  occurred  in  consequence  of 
cachexia,  one  and  a  half  3^ears  after  the  operation. 

3.  Socin :  Woman,  fifty-one  years  old ;  the  patient  left  the  hospital  after 
her  weight  had  increased  11  pounds. 

4.  Terrier  performed  cholccystenterostomy,  July  13,  1889;  improve- 
ment of  appetite  after  the  operation,  general  condition  not  bad  until  the 
end  of  1889;  died  at  the  end  of  March,  1890,  more  than  eight  months  after 
the  operation. 

5.  Reclus:  Man,  thirty-six  years  old;  cholccystenterostomy  per- 
formed August  13,  1892;  three  and  a  half  months  after  the  operation 
the  color  of  the  stools  normal,  appetite  good,  liver  did  not  project  beyond 
the  false  ribs,  increase  in  weight  24  lbs.,  and  patient  felt  well.  Death 
occurred  the  first  of  June,  1893,  and  cancer  of  the  pancreas  was  found. 

6.  Paul  Reynier:  Cholccystenterostomy,  January,  1893;  after  the 
operation  increase  of  strength  and  weight,  but  patient  died  in  June,  1893. 
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7  and  8.  Terrier:  Two  rapidly  fatal  cases  after  the  performance  of 
cholecystenterostomy. 

Tillaiix  attempted  cholecystenterostomy  in  two  operations  on  a  man 
thirty-eight  years  old;  death  from  exhaustion  some  days  after  the  opera- 
tion. A  recent  communication  is  from  Abbe,  who,  in  a  case  of  cancer 
of  the  head  of  the  pancreas,  made  an  anastomosis  between  the  gall- 
bladder and  duodenum  with  the  Murphj^  button;  good  result. 

The  method  of  cholecystenterostomy  introduced  by  Winiwarter  is 
better  justified  than  simple  cholecystotomy.  It  may  possibly  prolong 
life,  and  for  some  time  make  the  condition  endurable. 


2.  SARCOMA. 

PrimarA"  sarcoma  of  the  pancreas  is  certainly  very  rare.  Secondary 
sarcoma,  especially  the  melanotic  variety,  has  been  observed  a  number 
of  times  in  the  pancreas.  Chiari  describes  an  extensive  melanotic  sar- 
coma of  the  pancreas.  Isham  found  at  an  autopsy  a  spindle-celled 
sarcoma  weighing  25  pounds.  The  primar}^  seat  of  the  neoplasm  could  not 
be  stated  positively.  As  the  pancreas  was  not  found,  Isham  assimied 
that  the  timior  arose  from  this  organ.  Neve  describes  a  secondary 
lymphosarcoma.  In  the  autopsy  reports  of  the  Vienna  General  Hospital 
from  1885  to  1895,  a  metastatic  lymphosarcoma  of  the  head  of  the  pan- 
creas and  a  lymphosarcoma  of  the  duodenimi  vith  infiltration  of  the 
pancreas  were  noted.  According  to  Orth's  conclusion,  all  tumors  form- 
erly described  as  melanotic  cancers  probably  belong  under  this  head. 

The  rarity  of  primary  sarcoma  of  the  pancreas  is  apparent  from  the 
fact  that  in  most  of  the  works  on  pathologic  anatomy  (for  instance, 
Orth,  Birch-Hirschfeld,  Ziegler)  it  is  stated  only  briefly  that  primary 
sarcoma  of  the  pancreas  occurs  ver}"  rarely.  Klebs  does  not  speak  at 
all  of  sarcoma.  Friedreich  knew  only  one  positively  proved  case,  which 
was  fomid  by  Pauhcki  in  the  bod}'  of  a  young  man  who  died  of  pulmonary  • 
and  intestinal  phthisis  and  presented  no  symptoms  during  hfe.  On 
microscopic  examination  a  small-celled  sarcoma  was  found.  Litten  con- 
siders it  difficult  to  decide  whether  this  was  reaUy  a  case  of  sarcoma  or 
of  tuberculous  disease. 

Two  other  cases  are  cited  by  Senn: 

1.  Mayo :  Man,  thirty-five  years  old;  duration  of  disease  eight  months, 
digestive  distm-bances,  variable  appetite,  extreme  anemia.  _  The  autopsy 
showed  the  pancreas  much  enlarged,  of  cartilaginous  density,  indiAddual 
nodules  were  recognized  as  medullary  sarcoma. 

2.  Lepine  and  Cornil :  Man,  sixty-two  years  old ;  sick  for  eleven  months, 
obstinate  vomiting  for  seven  months.  Head  of  the  pancreas  much  en- 
larged, pylorus  thickened,  its  lumen  narrowed,  metastases  in  both  kidneys. 
Microscopic  examination  showed  sarcoma.  There  are  recent  observa- 
tions from  Litten,  Machado,  Chvostek,  Briggs,  Schueler,  Kronlein,  Neve 
and  Aldor. 

Litten's  case  was  that  of  a  boy  four  j^ears  old,  who  was  very  well  noiirished  until 
a  few  weeks  before  death;  but  had  abdoniinal  pain  both  spontaneous  and  on  pres- 
sure. On  palpating  the  abdomen,  large  ttunors  could  be  felt.  Rapid  emaciation 
and  diarrhea  occmred.  Urine  normal.  The  abdomen  was  greatly  distended,  the 
tumor  very  painful,  both  spontaneously  and  on  movement,  and  of  enormous  size. 
At  the  autops}^  the  whole  abdomen  was  found  filled  with  the  neoplasm.  It  was  hard 
to  determine  the  place  of  origin.     The  entire  pancreas  was  transformed  into  an 
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enormou.s  tiiiiuir.  Thcro  was  imt  mk  icly  an  involvement  of  the  head  of  the  nun- 
iTt'as,  hut  tlie  tumor  was  formed  by  disease  of  tin-  entire  plaiid  and  its  surnmndingH. 
and  tlie  faet  that  it  was  an  ahnormaliy  hir^e  pancreas  was  distinctly  to  Wi?  n-cognizecl 
from  the  conformation  of  tht-  tumor  and  its  acinous  structure.  The  microsco|)ic 
examination  luaiic  hy  Nirdiow  sliowed  a  small-celled  sarcoma,  which  bore  a  marked 
resemblance  to  a  lymphosarcoma. 

Nimier's  report  gives  information  rcjjjanling  a  siifccssful  operation  by 
Bri2;gs  on  sarcoma  of  the  pancreas.  A  woman,  forty-five  years  old,  had 
in  the  upper  abdomen  a  hard,  smooth,  globular,  ea.'^ily  moval)l(>  tumf)r. 
Puncture  caused  the  escape  of  a  coffee-colored  fluid,  which  contained 
a  large  number  of  small  bodies  resembling  degenerated  hydatids.  f)n 
opening  the  abdomen  the  tumor  was  found  adiierent  to  the  omcntimi, 
transverse  colon,  and  stomach.  A  ligature  was  ai)i)h('d  above  the  ad- 
hesions and  the  tumor  was  removed  with  the  tail  of  the  paiu-reas.  Re- 
covery without  accident.  The  microscojnc  examination  showed  the 
tumor  to  be  sarcomatous  with  old  hydatids.  Hooklets  were  fovmd  in 
the  fluid  obtained  by  puncture.  It  was,  therefore,  a  case  of  an  echino 
coccus  which  had  undergone  sarcomatous  degeneration. 

Schueler's  case  concerned  an  alcoholic  thirty-eight  years  old,  who  had  a  sudden 
attack  of  vomiting  a  year  before;  later  ravenous  appetite,  then  again  vomiting  after 
eating,  constipation,  stools  yellowish-brown.     Pains  in  the  stomacli  and  back. 

Present  condition:  Emaciated,  pale,  witiiout  fever,  pain  in  the  cardiac  region 
and  below  the  border  of  the  ribs,  radiating  to  the  left  to  the  vertebral  column.  Pain 
especially  after  eating,  eructation,  obstipation,  abdomen  below  the  xiphoid  process 
very  sensitive  to  pressure, abdominal  wall  very  tense, palpation  difficult, edge  of  liver 
somewhat  higher  than  normal,  spleen  not  enlarged,  no  free  liydrochloric  acid  in  the 
gastric  contents.  The  liver  was  constantly  smaller  than  normal.  In  the  left  hj^jo- 
chondrium  in  the  region  of  the  left  lobe  of  the  liver  there  was  found  a  tense,  elastic, 
somewhat  fluctuating  tumor,  of  the  size  of  a  hen's  egg  and  sensitive  to  pressure. 
The  exploratory  puncture  gave  brownish-red  fluid;  stools  loose;  othenvise  nothing 
abnormal.  The  tumor  increased  in  size,  vomiting  finally  became  fecaloid,  death  in 
collapse  in  tliree  months. 

At  the  autops}'  there  was  found  below  the  stomach  a  large  cystic  tumor  reaching 
down  to  the  pelvis,  distinctly  fluctuating,  cyst -wall  very  thin;  cyst  contained  2 
liters  of  a  fluid  colored  like  chocolate  or  coffee;  pancreatic  artery  eroded  in  one 
place ;  there  remained  only  a  piece  of  the  pancreas  as  large  as  a  walnut,  in  which  was 
a  tumor  as  large  as  a  hazelnut.  There  was  beneath  the  spleen  a  tumor  the  size  of  a 
goose-egg;  the  rest  of  the  pancreas  was  changed  into  a  hemorrhagic  cj'st. 

Microscopic  examination:  Numerous  large  spindle  cells;  sarcomatous  metasta- 
ses in  the  right  and  left  pleura>,  in  the  tliird  and  fifth  thoracic  vertebra",  and  in  the 
ribs. 

Kronlein  extirpated  a  primar}'  sarcoma: 

Woman  sixtj'-three  years  old.  Three  years  before  admission  there  was  at  the 
level  of  the  umbilicus  a  tumor  of  the  size  of  a  walnut,  Avhich  gradually  increased  and 
became  somewhat  painful  on  pressure.  In  1894  the  tumor  was  as  large  as  the  fist, 
movable  vertically  and  laterally,  descending  on  inspiration.  Liver  dulness  extended 
10.5  cm.  above  the  border  of  t^he  ribs.  On  admission,  in  1894,  the  skin  and  sclera 
were  yellow;  in  the  filtered  gastric  contents  there  was  no  free  hydrochloric  acid. 
At  the  operation  it  was  seen,  after  the  omental  bursa  had  been  sufficiently  opened, 
that  the  tumor  lay  behind  the  pylorus,  the  pyloric  part  of  the  stomach,  and  the  adja- 
cent duodenum,  and  without  doubt  belonged  to  the  head  of  the  pancreas.  The 
posterior  portion  of  the  stoiuach,  pylorus,  and  the  upper  part  of  the  pars  verticalis 
duodeni  were  fused  with  the  tumor.  After  the  ligation  of  many  vessels  (the  pan- 
creatico-duodenal  artery  and  the  middle  celiac  artery  and  vein  were  tied  in  two 
places  and  cut  through)^  the  tumor  could  be  set  free.  About  40  ligatures  were  neces- 
sary to  tie  the  vessels  exposed  during  the  operation.  Death  seven  days  later.  At 
the  autopsy  there  was  found  a  circumscribed  gangrene  of  the  transverse  colon  for 
about  16  cm.     ^licroscopic  examination  by  Ribbert  showed  an  angiosarcoma. 
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Neve  found  a  sarcoma  of  the  pancreas  in  a  man  forty-four  years  old, 
and  Aldor  in  a  man  forty-five  years  old.  That  latter  patient  dated  his 
first  symptoms  five  months  previous,  complained  of  severe  pain  in  the 
left  hypochondrium,  and  had  fever  at  times.  At  the  autopsy  the  pan- 
creas was  transformed  into  an  irregular,  uneven  tumor  of  the  size  of  a 
man's  fist,  adherent  to  the  spleen  and  transverse  portion  of  the  duo- 
denum, and  still  more  strongly  to  the  stomach.  The  middle  of  the 
fundus  showed  a  perforation  of  the  size  of  an  apple,  with  ragged  edge. 
The  further  macroscopic  and  microscopic  examination  resulted  in  the 
diagnosis  of  medullary  sarcoma. 

In  conclusion  might  be  mentioned  the  typical  angiosarcoma  of  the 
pancreas  observed  by  Lubarsch  and  referred  to  by  Dieckhoff.  The  same 
statements  concerning  diagnosis  and  treatment  apply  as  in  cancer. 

Adenoma  also  is  mentioned  in  the  recent  literature,  and  one  case 
was  especially  interesting  because  recovery  followed  successful  operation. 
Biondi  describes  this  case  as  fibroadenoma  of  the  head  of  the  pancreas. 
Two  years  after  its  extirpation  the  patient  was  well. 

A  communication  is  made  by  Cesaris-Demel  of  a  case  of  "  adenoma 
acinoso  del  pancreas."  The  structure  of  the  growth  was  similar  to  that 
of  the  pancreas.  Its  interstitial  tissue,  as  well  as  that  of  the  pancreas, 
was  thickened.  The  author  concludes  that  cirrhosis  of  the  pancreas  de- 
veloped upon  a  syphilitic  basis  incited  the  formation  of  the  tumor. 

Neve  described  a  case  of  adenoma  in  a  woman  fifty  years  old.  There 
was  a  glandular  tumor  in  the  region  of  the  pancreas,  adherent  to  the 
duodenum ;  the  latter  was  somewhat  narrowed.  Common  duct  narrowed 
and  included  in  the  timior. 


III.  TUBERCULOSIS. 

Tuberculosis  of  the  pancreas  w^as  considered  until  very  recently 
to  be  a  very  rare  disease.  Claessen  wrote  as  follows  in  his  monograph 
of  1842:  ''Recent  observations  have  shown  without  doubt  that  tubercles 
occur  in  the  pancreas.  Clermont  Lombard  beheves  that  he  is  able  to 
determine  their  relative  frequency  in  it  as  compared  with  other  organs; 
according  to  his  investigations,  among  100  cases  in  children  tubercles 
were  found  in  the  pancreas  5  times.  Similar  observations  appear  in  the 
works  of  Varnier,  Glatigny,  Nasse,  Bouillaud,  Mitivie,  A.  Petit,  Venables, 
Harless,  and  Schmidt,  to  which  may  be  added  the  observation  of  Rey- 
naud,  who  found  them  in  apes,  and  of  Emmert,  who  noted  their  presence 
in  cats.  The  tubercles  were  limited  to  the  pancreas  only  in  the  rarest 
cases;  in  most  of  these  they  were  present  at  the  same  time  in  several 
other  organs,  especially  in  the  lungs  and  the  liver." 

This  view  of  Claessen's  is  not,  however,  accepted  in  the  text-books 
of  pathologic  anatomy  which  have  later  appeared.  On  the  contrary, 
pancreatic  tuberculosis  is  everywhere  regarded  as  an  uncommonly  rare 
disease;  thus,  by  Rokitansky,  Forster,  and  Klebs.  Cruveilhier  mentions 
only  tuberculous  disease  of  the  lymph-glands  on  the  surface  of  the  pan- 
creas. Louis  and  Lebert  doubt  its  occurrence.  According  to  Fried- 
reich, "■  tubercles  are  found  very  rarely  in  the  pancreas  as  a  large  or 
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small  collection  of  miliary  pjramilations  in  the  form  of  a  more  or  less 
cheesy  nodule,  associated  with  chronic  tuberculosis  and  phthisis  of  the 
lunpcs  and  intestine.  What  is  usually  regarded  as  tuherdeof  the  pan- 
creas belon<j:;s  rather  to  the  <jrouii  of  chronic  rhccsy  infliuiunations." 

Tuberculosis  oi"  the  pancreas  is  re<2;ard('d  in  the  recent  trxt-books  also 
as  a  rare  disease.  Accordinji;  to  Hirch-Ilirschfeld,  in  addition  to  caseou.s 
processes  in  otiier  organs  larf!;e  cheesy  nodules  are  found  in  the  pancreas, 
and  miliary  tubercles  are  present  in  the  neighboring;  interstitial  ti.ssue. 
Orth  states  that  a  di.sseminated,  general  miliary  tuberculosis  may  be 
seen  exceptionally,  whereas  a  partial  miliary  tuberculosis  around  large 
cheesy  foci  is  somewhat  more  conunon.  Such  appearances  are  not  so 
rare  in  the  pancreas,  es])ecially  near  its  surface; but,  as  a  rule,  they  do  not 
lie  chiefly  within  the  gland,  but  usually  in  the  lymph-glands,  which  are 
embedded  entirely  or  in  part  in  interstitial  tissue.  Ziegler  in  his  latest 
edition  briefly  states  that  tuberculo.sis,  on  the  whole,  rarely  leads  to  pan- 
creatic disease. 

There  are  but  few  collections  of  cases  besides  those  recorded  by 
Claessen;  in  the  earlier  literature  there  are  also  the  communications  of 
Martland,  Sandras,  Bcrlyn.  Aran  found  in  1846,  in  addition  to  tuber- 
culosis of  the  abdominal  lymph-glands  and  spleen,  a  tuberculous  abscess 
in  the  tail  of  the  pancreas  of  the  size  of  a  hen's  egg,  the  walls  of  which 
were  about  2  cm.  thick  and  contained  numerous  softened  tubercles  as 
large  as  hemp-seed.  The  patient  had  suffered  from  violent  epigastric 
pains,  was  deeply  bronzed,  and  had  frequent  vomiting.  Roser  and 
Barlow  reported  cases  of  miliary  tuberculosis  in  children,  in  which  miliar}' 
tubercles  were  found  also  in  the  pancreas.  Chvostek  describes  a  case  of 
chronic  tuberculosis  of  the  pancreas  in  which  the  gland  was  considerably 
enlarged  and  entirely  changed  into  a  firm,  fibrous  mass,  inclosed  in  which 
were  several  foci  as  large  as  walnuts;  there  was  no  trace  left  of  actual 
gland  tissue.  The  pancreas,  thus  altered,  produced  marked  obstruction 
of  the  descending  part  of  the  duodenum. 

Mayo  describes  a  case  of  which  Senn's  opinion  of  a  primar}-  disease 
of  the  pancreas  may  be  accepted. 

The  patient,  thirty-eight  years  old,  was  sick  for  sixteen  weeks,  bedridden  for 
seven  weeks.  The  first  sj'mptoms  consisted  of  pain  in  the  abdomen,  radiating  from 
the  right  hj'pochondrium  toward  the  spinal  colunm.  Twenty-eight  days  before 
death  jaundice  developed;  later,  dj'spnea.  A  large  tumor  was  felt  above  the  um- 
bilicus, a  short  time  before  death;  the  right  arm  and  right  side  of  the  neck  were 
edematous.  At  the  autopsy  an  effusion  into  the  right  pleura  was  found  and  the  gall- 
bladder was  distended;  the  head  of  the  pancreas  was  enlarged,  forming  an  irregular 
spherical  mass,  10  cm.  in  diameter,  which  compressed  the  bile-duct.  The  rest  of  the 
gland  was  enlarged.  In  places  there  was  a  normal  gland  tissue;  elsewhere  it  was 
infiltrated  with  tubercular  masses  which  at  two  or  three  points  were  softened  and 
transformed  into  thick  pus.  There  was  a  secondary  affection  of  some  lymph-glands, 
the  thymus,  and  the  kidneys. 

Bruen  recently  reported  a  case  of  tubercular  disease  of  the  pancreas 
the  details  of  which  I  was  unable  to  obtain.  The  most  thorough  in- 
vestigation on  this  subject  was  made  by  Kudrewetzky  in  Chiari's  Patho- 
logic-Anatomic Institute.  He  found  that  "the  percentage  of  tuberculosis 
of  the  pancreas  to  tuberculosis  elsewhere  in  the  human  body  a]ipears  so 
high  that  this  disease  can  by  no  means  be  regarded  as  so  great  a  rarity 
as  has  previously  been  the  case.  Of  128  cases  of  tuberculosis  examined 
successively,  and  in  which  tuberculosis  of  the  pancreas  was  sought  for, 
there  were  12  positive  cases — namelv,  9.37%.  Among  18  cases  of  general 
12 
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miliary  tuberculosis,  Kudrewetzky  found  pancreatic  tuberculosis  6 
times;  thus,  33.33%.  Children  furnished  the  greatest  number.  Kudrew- 
etzky found  44.44%  of  pancreatic  tuberculosis  in  tuberculous  children. 
He  emphasizes  the  fact  that  tuberculosis  of  the  pancreas  occurs  only  in 
connection  with  tuberculosis  of  other  organs;  that  is,  as  a  secondary 
condition. 

"  In  the  majority  of  the  cases  the  blood-vessels  furnish  the  channel  for 
the  distribution  of  the  bacilli  of  tuberculosis.  Under  favorable  circiun- 
stances  an  infection  with  the  tubercular  virus  may  arise  from  mere 
contact.  It  cannot  be  denied  that  some  of  the  bacilli  may  enter  the 
pancreas  through  the  excretory  duct,  although  there  is  no  proof  of  this 
view.  When  the  bacilli  have  entered  the  tissue  of  the  pancreas,  they 
cause  either  a  miliary  or  a  chronic  tuberculosis.  The  former  variety 
occurs  as  well  in  the  chronic  as  in  the  miliary  tuberculosis  of  other  dis- 
eased organs.  The  chronic  variety,  on  the  contrary,  is  found  only  in 
chronic  tuberculosis  of  other  organs.  The  tubercles  are  situated  usually 
in  the  actual  gland  tissue,  in  consequence  of  which  whole  groups  of  acini 
are  destro3^ed  by  them  and  very  soon  suffer  degenerative  changes,  hence 
such  a  tubercle  always  has  a  more  or  less  cheesy  center  and  only  a  narrow 
peripheral  zone  free  from  necrosis  and  frequently  containing  giant  cells. 
The  bacilli  of  tuberculosis  are  always  present  and  are  scattered  through- 
out the  entire  tuberculous  mass,  often  in  enormous  numbers.  In  the 
chronic  form  of  tuberculosis  of  the  pancreas  large  tuberculous  masses 
may  form,  which,  since  they  spread  over  the  whole  gland,  may  sometimes 
produce  disease  of  the  entire  gland.  In  such  cases  there  is,  on  the  one 
hand,  destruction  of  a  large  portion  or  even  of  the  entire  gland  and  a 
corresponding  loss  of  the  function  of  the  organ ;  on  the  other  hand,  cavities 
form  which  may  open,  for  instance,  into  the  stomach." 

Paul  Sendler  has  very  recently  made  a  very  interesting  communi- 
cation of  practical  importance  on  tuberculous  disease  of  the  lymph- 
glands  of  the  pancreas  as  follows :  A  woman  fifty-four  years  old,  from  a 
healthy  famil}^,  Avas  well  until  the  beginning  of  the  present  illness,  about 
nine  months  previously.  Since  then  she  has  suffered  from  loss  of  ap- 
petite, feeling  of  pressure  in  the  stomach,  vomiting  at  times,  discom- 
fort independent  of  food,  and  emaciation. 

Present  condition :  Delicate,  pale,  thin  woman ;  palpation  shows  above 
the  imibilicus,  almost  exactly  in  the  middle  line,  a  slightly  nodular 
movable  tumor.  When  the  stomach  is  inflated,  the  tumor  is  no  longer 
to  be  felt  distinctly.     In  the  urine,  neither  albumin  nor  sugar. 

I>aparotomy:  Behind  the  stomach  a  nodular  hard  tumor  is  felt.  In 
the  head  of  the  pancreas  is  a  grayish-yellow  tumor,  nearly  of  the  size  of 
a  walnut,  which  is  sharply  defined  from  the  surrounding  tissues.  The 
tumor  was  extirpated,  hemorrhage  stopped  by  ligatures;  convalescence 
only  interrupted  by  an  abscess  in  the  abdominal  wall  and  a  periphlebitic 
abscess  in  the  lower  part  of  the  thigh.  The  patient  has  since  been  per- 
fectly well  (nine  months  after  the  operation).  On  microscopic  examina- 
tion the  tumor  was  found  to  be  a  tuberculous  lymph-gland  of  the  pancreas. 

The  symptomatology  of  pancreatic  tuberculosis  is  not  at  present 
perfectly  clear.  The  cases  of  Mayo  and  Sendler  show  that  a  tumor  in 
the  region  of  the  pancreas  may  be  due  also  to  tuberculosis.  Other  signs 
pointing  to  the  pancreas  have  been  absent  in  all  the  reported  cases,  unless 
the  bronzed  skin  in  Aran's  case  is  excepted. 

Under  existing  conditions  it  is  impossible  to  make  a  correct  diagnosis. 
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III  Scndler's  case  the  explanation  was  dear  only  on  niicroscopic  ex- 
amination after  the  oiu'iation. 

Seiui  has  already  .sufrgi-sted  the  surj^ical  treatment  of  this  affection, 
csjH'eiallv  in  e()nse(|uenee  of  the  cases  of  Aran  and  Mayo.  The  only  suc- 
cessful result,  as  abo\-e  stated,  was  that  ol)taiiied  by  Sendler. 


IV.  SYPHILIS. 

Syphilis  of  the  pancreas  produces  two  lesions:  chronic  indurative 
pancreatitis  and  gumma.  The  two  may  occur  together.  Rokitansky 
has  already  mentioned  two  kinds  of  syphilitic  disea.se  of  the  pancreas. 

Indurative  pancreatitis  due  to  syphilis  has  already  been  described  in 
the  section  on  Chronic  Indurative  Pancreatitis,  page  137.  It  occurs 
principally  as  a  manifestation  of  congenital  syphilis,  and  is  quite  frequent. 
The  few  known  cases  of  indurative  pancreatitis  in  acquired  syphilis  are 
mentioned  in  the  same  section. 

The  gumma  is  much  rarer.  Rokitansk\'  mentions  the  occurrence  of 
gmimious  inflammations,  without  entering  into  further  details.  Lance- 
reaux  found,  in  many  patients  who  died  of  visceral  syphilis,  that  the 
pancreas  was  indurated  either  diffusely  or  in  circumscribed  areas,  and 
in  one  case  there  was  a  circumscribed  giunma. 

Rostan  describes,  in  addition  to  multiple  gummata.  two  tumors  of 
the  pancreas,  whose  gummous  character  was  established  by  microscopic 
examination,  in  a  man  who,  fourteen  years  before,  had  had  a  primarv' 
lesion.  Klebs  obsen-ed  several  gimmious  nodules  in  the  pancreas  of  a 
fetus  sLx  months  old.  Among  124  cases  of  congenital  syphilis  Birch- 
Hirschfeld  found  giunma  of  the  pancreas  twice.  In  the  case  of  indiu-a- 
tive  pancreatitis  described  by  Beck,  miliar}-  gimimata  were  found. 

Schlagenhaufer  has  carefully  studied  the  following  case  of  indiuative 
and  gimunous  pancreatitis. 

A  much  emaciated  married  man,  thirty-four  years  old,  died  after  a 
short  illness  of  bilateral  lobular  pneimionia.  In  the  urine  a  reducing 
substance  was  found;  acetone  and  indican  were  increased.  The  autopsy 
showed  lobular  pneumonia  and  purulent  bronchitis  in  both  lungs,  sub- 
acute splenic  tumor,  fibrous  pleuritis  on  both  sides  and  chronic  inter- 
stitial pneumonia  with  bronchiectasis,  S}-phihtic  scars  in  the  hver,  gumma 
in  the  pancreas,  together  with  indurative  syphilitic  pancreatitis,  syphi- 
htic  induration  of  both  testes  and  adrenals  with  gummata  in  those  on 
the  right  side,  syphilitic  scars  in  the  prepuce,  chronic  catarrh  of  the 
stomach  and  duodenum. 

The  pancreas  was  15  cm.  long,  the  head  unusually  dense  and  hard; 
on  section  the  glandular  lobules  were  to  be  seen,  but  appear  small  and 
atrophied  (separated  from  each  other  by  broad  stripes  of  connective 
tissue).  The  portion  adjoining  the  head  of  the  pancreas  was  strongly 
curA-ed  for  4  cm. ;  on  cutting  into  this  portion  a  round,  yellow,  not  sharply 
limited  nodule  was  found,  as  large  as  a  hazelnut,  and  softened  in  the  center, 
surrounded  by  a  broad  zone  of  connective  tissue;  in  which  here  and  there, 
especially  in  the  posterior  portions  of  the  pancreas,  were  soUtarA',  well- 
preser^-e'd  gland-lobules.  The  tail  of  the  pancreas  seemed  macroscopi- 
cally  to  be  normal.     The  ductus  Wirsungianus  was  permeable.     The 
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larger  blood-vessels,  both  in  the  pancreas  and  its  vicinity  and  in  the  rest 
of  the  body,  were  normal. 

Microscopic  examination  resulted  as  follows:  The  head  of  the  pan- 
creas, which,  as  above  mentioned,  was  very  dense  and  hard,  showed  a 
great  increase  of  intra-acinous  connective  tissue;  the  lobules  were  sepa- 
rated from  each  other  by  a  wavy  fibrous  tissue,  poor  in  cells,  which  ex- 
tended into  them  as  more  or  less  broad  bands,  somewhat  richer  in  cells, 
which  so  separated  the  acini  that  in  places  they  formed  small  islands, 
in  part  necrotic,  in  part  almost  wholly  destroyed. 

The  larger  blood-vessels,  as  well  as  the  excretory  ducts,  were  intact. 
Various  appearances  were  found  in  the  part  evident  to  the  naked  eye  as 
gummous.  The  nodule  with  central  softening  was  a  typical  gumma:  the 
cheesy  necrotic  center,  containing  isolated  nuclei,  was  surrounded  by  a 
broad  zone  of  round  cells.  Adjoining  this  was  connective  tissue,  quite 
rich  in  cells,  completely  replacing  the  gland  parenchyma — the  excretory 
ducts  alone  remained — and  in  which  were  scattered  numerous  miliary 
gummata  in  various  stages  of  development;  the  smallest  with  cheesy 
center  and  radiating  spindle  cells,  the  larger  with  markedly  cheesy  center 
and  spindle  cells  radiating  about  a  circle  of  round  cells,  and  large  con- 
fluent gummata,  with  one  or  several  giant  cells.  Toward  the  surface 
of  the  pancreas  the  connective  tissue  became  poor  in  cells,  siurounded 
the  gland  lobules,  and  caused  them  to  atrophy  to  a  greater  or  less 
extent. 

The  blood-vessels  in  this  part  were  also  abnormal  from  alterations 
indicative  of  syphihs.  The  adventitia,  for  instance,  was  studded  \viih. 
numerous  small  accumulations  of  round  cells,  the  intima  was  hyperplastic, 
so  that  the  lumen  of  the  vessel  appeared  here  and  there  much  narrowed, 
There  were  no  pathologic  changes  in  the  tail  of  the  pancreas  on  micro- 
scopic examination. 

In  conclusion,  mention  may  be  made  of  a  case  reported  by  Chvostek 
and  Weichselbaum  of  probably  syphilitic  disease  of  the  pancreatic  vessels. 
In  a  soldier  twenty-three  years  old  they  found  patches  of  endarteritis 
with  the  consequent  formation  of  aneurysm  in  numerous  arteries,  espe- 
cially in  the  pancreatico-duodenal  artery,  probably  due  to  syphilis.  A 
clinical  description  of  syphilis  of  the  pancreas  is  impossible  in  the  pres- 
ent stage  of  our  knowledge. 

What  is  to  be  said  regarding  the  symptoms,  course,  diagnosis,  and 
treatment  of  indurative  pancreatitis  has  already  been  discussed.  If 
diabetes,  fatty  stools,  azotorrhea,  and  resistance  in  the  region  of  the  pan- 
creas appear  in  a  syphilitic  person,  one  would  be  justified  in  thinking  of 
the  pancreas.  The  diagnosis  of  syphilitic  disease  of  the  pancreas  has 
never  been  made,  so  far  as  I  am  aware. 


V.  CYSTS. 


Cysts  without  doubt  belong  to  the  few  diseases  of  the  pancreas  which 
can  rightly  claim  clinical  and  practical  importance.  Since  surgery  has 
taken  possession  of  this  subject,  and  since  recovery  has  been  brought 
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about  ill  a  relatively  larme  iiuiuher  of  cases  ]\v  operative  treatment, 
clinical  interest  in  this  (luestion  has  been  increased  and  some  advance  ha« 
l)een  niadi-  in  the  knowledfje  of  this  condition  with  res[)ect  to  the  method 
of  ori<z;in,  diafrnosis,  and  course. 

The  domain  of  cysts  is  the  most  fruitful  portion  (jf  the  territ(jry  of 
pancreatic  diseases,  clinically  so  sterile;  it  is  therefore  justifiable  to  give 
considerable  attention  to  this  subject.  Cysts  of  tlie  pancreas  are  rare. 
The  Utcrature  available  to  me  contains  but  134.  No  doubt  its  occurrence 
is  more  freciuent.* 

ISince  animal  experimentation  teaches  ver\'  little  willi  regard  to  the 
nature  of  this  affection,  our  knowledge  of  cysts  of  the  pancreas  is  l)ased 
almost  entirely  upon  reports  of  cases;  and  since  our  knowledge  of  the 
subject  is  only  to  he  advanced  l)y  study  of  these  cases,,  it  is  justified  on 
account  of  the  practical  importance  of  cysts  to  enter  more  closely  into 
details. 


NATURE  AND  DEVELOPMENT  OF  CYSTS  OF  THE 

PANCREAS. 

There  are  many  gaps  in  our  knowledge  of  the  nature  and  method  of 
origin  of  pancreatic  cysts.  There  are  relatively  few  reports  of  autopsies 
and  exact  pathologic  investigations,  and  insight  into  the  more  exact 
relations  is  rarel}'  obtained  at  an  operation. 

Three  varieties  of  cvsts  are  to  be  distinguished: 


A.   RETENTION  CYSTS. 

Dieckhoff,  Tilger,  and  other  authors  agree  with  the  earlier  view, 
which  was  formerly  generally  accepted,  that  most  of  the  pancreatic  cysts 

*  The  cases  considered  were  as  follows:  Agnew,  Albert  (2  cases),  Anandale, 
Anger,  Ashhurst,  Bamberger,  Barnett,  Baudach,  Becoiu-t,  Bozemann,  Brown,  Bull, 
Challand-Rabow,  Chew  and  Cathcart,  Churton,  Cibert,  Clare,  Clutton,  Cornil,  Cru- 
veilliier,  Curnow,  Dieckhoff,  Dixon,  Dreyzehner,  Durante,  Eve,  Fenger,  Filipow, 
Finotti  (2  cases),  Fisher  (2  cases),  Flaischlen,  Giffen,  Goiffey,  Goodmann,  Gould  (4 
cases).  Gross,  Gussenbauer  (3  cases),  Hagenbach,  Hartmann,  Heinricius  (2  cases), 
Herczel,  Hersche,  Hinrichs,  Hjelt,  Horrocks  and  Morton,  Holmes,  Hoppe,  Hulke, 
Karewski  (2  cases),  Klob,  Kootz,  Kramer,  Kiihnast,  Kiister,  Kulenkampf,  Lardy, 
Ledentu,  Lindner,  Littlewood,  Lloyd  Jordan  (2  cases),  Lobstein,  Ludolph  (2  cases), 
Lynn,  Malcolm  Mackintosh,  Martin,  Martin  and  Morison,  Mayo,  Michailow  (2  cases), 
Mumford,  Nev\i:on-Pitt-Jacobson,  Nichols,  Ochsner,  Osier,  Parsons,  Pepper,  v.  Petry- 
kowski,  McPhedran,  Phulpin,  Railton,  v.  Recklinghausen,  Reddingius,  Reeve, 
Richardson  (2  cases),  Riedel  (2  cases),  Riegner,  Rotgans,  Salzer  (2  cases),  Savill, 
Schnitzler  (2  cases),  Schroder  (2  cases),  Schwarz  (2  cases),  Senn,  Stapper,  Steele, 
Stieda,  Stiller,  Stork,  Subotic,  Swain,  Thiersch,  Thiroloix-Pasquier,  Thordn,  Tilger, 
Tobin,  Tremaine,  Treves,  Tricomi,  Trombetta,  de  Wildt,  Witzel,  Wolfler,  Wyss, 
Zawadzki,  Zukowski,  Zweifel. 

It  is  certain  that  all  cases  have  not  been  published,  and  that  others  exist  in 
hospital  reports,  lectures,  etc.,  and  are  found  witii  difficulty.  Certain  cases  could 
not  be  considered,  because  exact  data  were  lacking;  thus,  for  in.stance,  Bas  in  his 
dissertation  asserts  that  Heinricius  has  successfully  made  four  incisions  and  two 
extirpations;  Malthe  also  reports  incision  twice  with  recovery.  Korte,  in  his 
"Beitrag  zur  chirm-gischen  Behandlung  der  Pancreas-Entziindungen,"  mentions 
two  operations  conducted  by  him.  A  number  of  cases  also  may  have  been  over- 
looked. In  a  large  number  the  diagnosis  is  not  made  during  life,  and  hence  the  cyst 
escapes  recognition  if  no  autopsy  is  made.  Some,  perhaps  nianj*,  of  the  cases  are  not 
cysts  of  the  pancreas.  If  there  is  no  autopsy,  it  is  often  difficult,  even  after  operation, 
to  decide  whether  the  cystic  tumor  really  originated  from  the  pancreas. 
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were  caused  b}'  retention  of  the  gland  secretion,  the  outflow  of  which  is 
hindered  in  some  way.  Senn  suggests  a  modification  of  the  retention 
theorj^  He  considers  as  the  result  of  his  experiments  on  animals  "  that 
the  closure  of  the  pancreatic  duct  is  not  the  only  or  the  most  important 
cause  of  the  development  of  the  pancreatic  cyst."  Among  all  the  cases 
of  ligation  of  the  pancreatic  duct  which  he  performed  on  different  animals, 
he  never  saw  the  development  of  a  pancreatic  cyst,  or  any  tendency  to 
such  formation,  although  \\'ithout  doubt  the  portion  of  the  pancreas 
which  was  cut  off  continued  to  secrete,  as  was  sho-v\Ti  by  the  experiments 
in  which  external  pancreatic  fistulse  were  estabhshed.  The  single  visible 
result  of  the  closiue  was  always  a  moderate  dilatation  of  the  duct  beyond 
the  ligatiu-e.  "  The  most  important  etiologic  factor  in  the  development  of 
pancreatic  cysts,"  says  Senn,  "must  be  sought  in  the  hindrance  to  the 
absorption  of  the  pancreatic  juice,  wliich  must  depend  either  on  a  change 
of  the  pancreatic  juice  by  the  admixture  of  pathologic  non- absorbable 
substances,  or  on  a  lessened  activity  of  the  absorbing  vessels.  The 
closure  of  the  pancreatic  duct  probably  may  cause  stagnation  and  accu- 
mulation of  pathologic  products,  but  can  never  be  the  sole  cause  of  reten- 
tion of  the  pancreatic  juice  in  an  other-^dse  normal  gland." 

These  remarks  of  Senn's,  which  are  chiefly  based  on  experiments  on 
animals,  merely  express  the  thought  that  retention  is  neither  the  only 
nor  the  most  important  -factor  in  the  pathogenesis  of  cysts,  but  they 
cannot  be  intended  to  mean  also  that  the  stagnation  of  secretion  plays 
no  part  at  all. 

The  assumption  is  justifiecUthat  the  retention  of  secretion  represents 
an  essential,  even  if  not  the  most  important,  factor  in  the  occurrence  of 
the  cyst.  The  results  of  experiments  on  animals  cannot  straightway 
be  transferred  to  the  pathogenesis  of  pancreatic  cysts  in  men.  Senn 
caused  a  sudden  closure  of  the  excretory  duct,  while  in  far  the  greater 
number  of  cases  of  closure  observed  in  men,  the  condition  develops  gradu- 
ally. In  the  cases  of  sudden  closure,  as  by  concretions,  the  formation 
of  cysts  rarely  occurs. 

The  development  of  cysts  from  retention  is  seen  in  other  organs, 
especially  in  the  salivary  glands,  physiologically  so  closely  allied  to  the 
pancreas,  and  the  occurrence  of  retention  C3'sts  in  them  is  placed  entirely 
beyond  question.  Senn's  remarks  certainly  deserve  consideration  in  so 
far  as  they  demonstrate  that  cyst  formation  does  not  follow  all  cases  of 
retention,  that  simple  dilatation  frequently  results,  and  that  in  the 
occurrence  of  true  cysts  other  factors  are  of  usually  great  influence, 
especially  the  activity  of  the  retained  secretion  and  the  condition  of  the 
absorbent  vessels.  In  many  cases  of  closure  of  the  excretory  duct  there 
may  not  be  cyst  formation  because  the  function  of  the  accessory  duct  is 
still  preserved. 

An  experiment  recently  performed  on  an  animal  by  Thiroloix  suc- 
ceeded in  producing  a  cj'st. 

He  tied  the  accessory  duct  in  a  dog  and  injected  into  the  Wirsungian  duct  7  c.c. 
of  a  mixture  of  soot  and  carboHzed  liquid  vasehn.  The  vertical  branch  of  the  gland 
was  resected.  Two  months  later  a  second  laparotomy.  The  pancreas  was  black 
and  very  hard.  A  piece  2  cm.  large  of  the  sclerosed  and  a  portion  of  the  normal  tis- 
sue apparently  as  large  as  a  hazelnut  were  resected.  Three  weeks  later  the  dog  was 
killed.  In  the  splenic  portion  of  the  pancreas  a  large  cystic  cavity  was  found,  which 
contained  a  fluid  as  clear  as  water  and  a  considerable  number  of  hard,  irregularly 
shaped  calculi,  of  the  size  of  a  pinhead.  The  wall  was  several  millimeters  thick  and 
was  formed  of  very  dense  connective  tissue ;  the  Wirsungian  canal  was  much  dilated 
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and  fiUod  with  siimll  calciili.     Tin-  pan-iuhyma  of  the  gland  was  OJi  hard  as  wood  and 
diliicult  to  cut. 

Ill  this  case  tlic  lorniatioii  of  tlio  cjst  \va.s  tlu;  result  of  indurative 
pancreatitis.  The  oceurrenee  of  a  chronic  pancreatitis  has  re|Matcdly 
been  observed,  as  will  be  seen  also  in  i)ancreatic  cysts  in  men. 

Some  authors  object  to  the  retention  theor\-  of  the  orij^in  of  large 
pancreatic  cysts,  Ijecause  the  hindrance  to  the  outflow  of  the  .secretion 
often  could  not  be  shown,  and  therefore  look  for  the  etiologic  factor  in 
the  inflammation  of  the  gland  itself.  Doubtless  such  chronic  inflamma- 
tions freciuently  exist;  but  the  explanation  given  by  Tilger  arul  DieckhofT, 
for  instance,  for  the  pathogenesis  of  such  cyst.s — namely,  that  the  stag- 
nation of  secretion  is  j)roduced  by  the  induration — certainly  seems  very 
plausible. 

The  common  factor  in  all  such  cases  is  the  retention  of  secretion,  and 
this  justifies  including  them  all  under  the  term  retention  cysts. 

The  outflow  of  the  secretion  may  be  hindered  in  different  ways:  By 
compression  or  obturation  of  the  secretor}-  duct  or  by  a  combination  of 
both  factors. 

(fl)  The  most  frequent  cause  is  chronic  indurative  pancreatitis,  in 
which  compression  and  constriction  of  the  ducts  result  from  a  new- 
formation  of  connective  tissue,  and  conseciuently  a  stagnation  of  the 
secretion  can  take  place.  By  such  interstitial  growths  the  duct  may  be 
bent,  and  by  the  contracting  force  of  the  newly  formed  connective  tissue 
the  excretory  duct  may  become  widened  in  places,  and  in  the  ^Nidened 
ducts  the  secretion  can  easih'  undergo  such  a  chemical  change  that  it 
assimies  a  firmer,  more  tenacious  character,  still  further  preventing  its 
outflow.     Dieckhoff  thus  explained  the  origin  of  the  cyst  in  his  case : 

In  a  merchant  tliirty-six  years  old,  who  rapidly  became  emaciated,  there  was 
found  in  the  left  mesogastriiim  an  oblong  tumor  with  the  long  diameter  running  from 
above  downward.  On  puncture,  a  dark -red  fluid  was  evacuated.  At  the  laparotomy 
a  cj^st  was  found  in  connection  with  the  pancreas.  The  cyst  was  sewed  to  the  abdom- 
inaJ  wound  and  drained.  Recover}'  good.  Patient  was  able  later  to  resume  his 
former  occupation.  Two  years  later  jaundice  developed.  One  year  later,  frequent 
attacks  of  colic,  regarded  as  due  to  gall-stones.  Then  rapidly  increasing  ascites. 
Great  loss  of  strength,  death.  At  the  autopsy  the  pancreas  was  found  changed  into 
a  dense,  firm  mass  which  compressed  the  vena  ports'.  In  the  head  of  the  pancreas 
were  the  remains  of  a  cyst-wall.  The  rest  of  the  gland  consisted  of  an  extremely 
firm  mass,  with  pancreatic  structure  in  only  a  few  places,  in  which  were  numerous 
large  and  small  cavities,  corresponding  to  the  excretorj'  ducts.  From  some  of  the 
spaces  purulent  fluid  escaped,  in  others  were  j-ellowish  and  brownish  concretions, 
some  as  large  as  beans. 

According  to  DieckhofT,  the  development  was  as  follows:  First,  from 
some  unkno^^•n  cause,  a  chronic  indurative  pancreatitis  developed,  be- 
ginning in  the  head  of  the  pancreas  and  advancing  insidiously;  in  con- 
sequence, enlargements  of  the  excretory  ducts,  caused  partly  by  the 
traction  of  the  growing  connective  tissue  and  partly  by  the  stagnation 
of  secretion.  The  increasing  dilatation  of  several  cysts  and  disappearance 
of  the  interA'ening  walls  resulted  in  the  formation  of  one  large  cyst,  that 
operated  upon.  As  the  inflammation  of  the  pancreas  later  advanced  it 
led  to  the  pathologic  condition  last  described. 

The  Uke  occurrence  of  a  chronic  interstitial  pancreatitis  has  been 
regarded  in  many  other  cases  as  the  cause  of  the  cyst  formation. 

In  a  man  fifty-five  j-ears  old  who  had  steatorrhea  and  diabetes,  Goodmann 
found,  in  addition  to  tuberculosis  of  the  pancreas,  a  voluminous  tumor  in  the  tail, 
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containing  yenoTAash-green  fluid.  The  cavity  of  the  cyst  was  surrounded  on  all  sides 
by  tlxick,  firni  walls,  and  was  nowhe^-e  connected  with  the  ductus  "Wirsungianus, 
which  ended  near  the  tumor.  At  the  place  of  transition  from  the  head  to  the  body  of 
the  gland,  the  duct  showed  a  pocket-like  enlargement,  which  contained  masses 
resembling  concretions.  The  gland  tissue  was  atroplued.  The  head  was  changed 
into  fibrous  tissue,  which  sent  out  into  the  neighborhood  fibrous  bands  compressing 
the  excretory  ducts  and  surrounding  the  blood-vessels. 

A  similar  condition  is  mentioned  in  the  case  of  Hagenbach,  Hjelt, 
Martin,  Tilger,  and  others. 

(6)  The  ductus  Wirsungianus  may  be  closed  from  without.  At  the 
autopsy  of  a  man  Tvho  had  suffered  for  months  from  jaundice,  Cruveilhier 
found,  in  addition  to  marked  dilatation  of  the  gall-bladder,  a  tumor 
on  the  surface  of  the  pancreas  filled  with  watery  fluid,  following  the  long 
axis  of  the  gland,  and  frequently  shov^ing  transverse  projecting  folds 
from  the  interior.  The  tumor  proved  to  be  the  much  dilated  ductus 
Wirsungianus,  and  as  the  cause  of  the  dilatation  was  found  a  small 
scirrhous  tumor  closing  the  duodenal  orifice  of  the  duct  and  the  ductus 
choledochus,  which  opened  just  at  this  point. 

In  the  cases  reported  by  Virchow  and  Friedreich  the  compression  was 
due  also  to  duodenal  tumors.  Such  a  closure  may  be  caused  hkewise 
by  peripancreatic  scars  or  swollen  lymph-glands  and  adhesions,  especially 
in  the  neighborhood  of  the  head  of  the  gland  (Hoppe).  In  Phulpin's 
case  a  gall-stone  wedged  in  the  ductus  choledochus  was  the  cause  of 
compression  of  the  lumen  of  the  pancreatic  duct  from  without. 

In  a  woman  seventy-four  years  old,  who  for  a  year  had  suffered  from  jaundice 
and  was  greatly  emaciated,  several  stones  were  fomid  in  the  greatl}^  dilated  gall- 
bladder, and,  in  addition,  there  was  a  concretion  impacted  in  the  ductus  choledochus, 
at  a  distance  of  about  2  cm.  from  the  diverticulum  Vateri.  The  ductus  choledochus 
above  this  place  was  enormouslj'  dilated  and  showed  a  lumen  almost  equal  to  that  of 
the  small  intestine.  The  pancreatic  duct  was  compressed  and  enlarged  at  the  place 
where  it  crossed  the  stone  impacted  in  the  excretory  duct  of  the  gall-bladder;  on  the 
distal  side  it  was  as  large  as  the  index-finger;  on  the  other  side  it  was  normal.  The 
pancreas  appeared  to  have  undergone  cj^stic  degeneration.  About  twenty  cysts  as 
large  as  hazelnuts  were  -s-isible  on  the  surface  and  collapsed  on  cutting  into  the  gland, 
with  the  evacuation  of  contents  resembling  normal  pancreatic  juice.  The  develop- 
ment of  the  numerous  cysts  was  probably  due  to  the  fact  that  the  accessory  duct  of 
the  gland  was  congenitally  obhterated,  and,  therefore,  there  was  no  outlet  for  the 
pancreatic  secretion. 

An  impacted  gall-stone  in  the  ductus  choledochus  compressing  the 
Wirsungian  duct  was  present  also  in  the  earher  case  reported  by  Engel, 
and  more  recently  in  those  of  Horrocks  and  Morton. 

(c)  Obturation  of  the  Wirsungian  duct  by  concretions.  The  pressure 
of  the  enlarged  sac  filled  ^Adth  fluid  on  the  surrounding  tissue  leads  to 
the  formation  of  large  cysts,  whose  contents  at  times  show  similar  con- 
cretions. In  a  case  reported  by  v.  Recklinghausen,  a  cyst  was  formed 
of  the  size  of  a  child's  head.  In  Gould's  case  the  retention  cyst  was  so 
large  that  it  could  be  felt  through  the  abdominal  walls. 

The  following  commtmication  with  reference  to  this  variety  has  re- 
cently been  made  by  Tricomi: 

In  a  woman  twenty-two  years  old  a  fluctuating  tumor  in  the  epigastric  region 
developed  with  cramps.  On  exploratory  puncture,  a  fluid  was  found  containing 
albumin  and  diastase.  Laparotomy  was  performed  and  800  c.c.  of  a  turbid  yellow 
fluid  were  evacuated  in  which  were  necrotic  pancreatic  tissue,  and  small,  very  friable 
concretions.  The  ductus  Wirsungianus  was  obstructed  by  a  stone  which  lay  some 
distance  from  its  mouth. 
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The  t)l)luiati()n  of  the  iliutiis  Wirsungianus  iiiuy  result  from  oilier 
factors. 

Diiranlo  opeT.ntcd  on  a  pirl  wlio  ranio  to  tlio  lio.s[)it!il  sufTcriiiK  from  a  liimor  of 
till'  rij^lit  liy|H>fli<)iulriiiiii.  In  spile  of  the  cvactiatioii  of  llic  contents  of  the  vysi,  tlic; 
patient  clieii  two  days  after  the  hiparotoiny.  At  tlie  uuto])sy  an  Ascaris  lunil>ri- 
coidcs  was  found  wvdgetl  in  tlie  ductus  Wirsungianus.  The  lumen  of  the  duct  was 
almost  entirely  closed  in  conseciuence,  and  tlie  portion  lyiuf?  heyond  ajjpejirefl  murk- 
odly  ililated.  A  further  result  was  softening  of  the  gland,  the  nimains  of  whicli  were 
found  as  soft  bodies  in  the  interior  of  the  fibrous  wall  of  the  cyst. 

((/)  It  is  probable,  but  not  certain,  that  a  catarrhal  affection  may 
close  the  (liictus  Wirsunf^iaiuis,  us  in  tiie  case  of  the  ductus  choledochus. 
In  a  case  rejiortecl  l)y  C'iumiow,  in  which  there  was  an  enlarfjcment  of  the 
duct  and  concretions,  it  appeared  as  if  the  dtioflenal  orifice  was  closed 
by  catarrhal  inflaimnation  and  the  pancreatic  secretion  was  inspissated. 

(c)  Neoplasm  in  the  pancreas,  especially  in  the  head,  may  compress 
or  obliterate  the  excretory  duct  and  thus  dilate  the  secretory  duct  beyond 
the  stenosis.  There  are  no  known  cases  of  the  occurrence  of  cysts  in 
this  manner. 

B.  CYSTIC  NEOPLASMS  (PROLIFERATION  CYSTS). 

Proliferation  cysts  (Dieckhoff)  belong  to  a  second,  much  more  rare 
series  of  cases  of  c}'st  formations,  and  are  to  be  regarded  as  the  expres- 
sion of  the  formation  of  C3-sts  in  tumors  or  as  a  primary  cystic  degen- 
eration of  the  pancreas,  analogous  to  that  of  the  kidneys,  testes,  or 
manmiary  gland  (Niniier),  since  there  is  no  proof  that  there  is  a  stagna- 
tion of  the  pancreatic  secretion. 

The  following  are  instances: 

The  case  of  Baudach  (cited  from  Dieckhoff) :  A  man  forty-one  years  old  died  of 
phthisis  pulmonum.  During  life,  Avith  the  exception  of  a  slight  sensitiveness  to  pres- 
sure in  the  epigastrium,  there  had  been  no  symptom  present  which  could  have  indi- 
cated any  disease  of  the  pancreas.  At  the  autopsy  a  globular  cyst  as  large  as  an 
orange  w^as  found  in  the  middle  of  the  pancreas.  The  contents  were  brownish-red, 
turbid,  somewhat  viscid,  in  which  were  numerous  disintegrated  white  and  red  blood- 
corpuscles,  granular  detritus,  granular  corpuscles,  and  epithelial  cells  for  the  most 
part  altered  and  disintegrated,  but  a  few  were  well  preserved,  some  with  one  very 
large,  not  excentric  nucleus,  and  others  ■^'ith  several  nuclei.  The  cj'st  was  distinctly 
multilocular;  between  the  walls  were  projecting  beams  and  villous  e.xcrescences. 
In  some  places  the  wall  was  3  cm.  tliick  and  showed  also  a  lobulated  sinuous  structure 
with  numerous  depressions  and  pockets.  In  this  part  were  the  remains  of  the  primary 
adenomatous  neoplasms  with  increased  blood-ves.sels  and  secondary  mj-xomatous 
degeneration.  The  neoplasm,  according  to  Baudach,  was  an  angioma  myxoma- 
tosum  intercanaliculare  or  an  adenoma. 

The  case  of  Hartmann  (cited  from  Nimier) :  A  woman  fifty-three  years  old  for 
some  time  had  suffered  from  disturbances  of  digestion.  For  three  months  she  felt 
ill.  She  complained  of  loss  of  appetite,  great  weakness,  emaciation,  vague  pains  in 
the  left  side  at  the  level  of  the  umbilicus,  where  was  a  rapidly  growing  tumor. 

For  several  months  the  patient  could  not  endure  fatty  footls.  In  the  morning 
there  was  frequent  nausea,  but  never  any  vomiting.  There  was  always  constipation, 
but  the  stools  were  of  normal  appearance.  On  palpation  a  tumor  was  found  to  the 
left  of  the  umbilicus,  as  large  as  two  fists,  dense,  hard  and  smooth  on  the  surface, 
extending  on  the  right  to  the  umbilical  line,  and  on  the  left  to  the  loin.  It  was 
easily  distinguishable  from  the  liver.  The  stomach  appeared  dilated.  The  urine 
was  normal.  Laparotomy  was  performed  and  the  tumor  proved  to  be  a  cyst,  from 
which,  on  puncture,  7  ounces  of  chocolate-colored  fluid  were  evacuated.  Well  for 
some  weeks  after  the  operation,  then  persistent  vomiting  .set  in  and  the  patient  died 
of  general  inanition.  At  the  autop.sy  nodules  of  secondary  cancer  were  found  in  the 
liver.  The  duodenum  was  compressed.  Between  the  transverse  colon  and  the 
greater  curvature  of  the  stomach  there  was  a  fistula  which  entered  an  empty  cyst. 
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In  addition,  the  pancreas  was  filled  with  cysts.  Their  formation  began  where  the 
arteria  mesenterica  crossed  the  pancreas.  The  cysts,  from  the  size  of  a  pea  to  that  of 
the  fist,  STorrounded  the  vena  portse  and  were  connected  above  with  the  left  lobe  of  the 
liver,  and  one  was  connected  with  the  wall  of  the  stomach.  They  contained  viscous 
or  reddish  fluid.  The  head  of  the  gland  only  appeared  normal.  The  intact  ductus 
Wirsungianus  passed  tlirough  this  agglomeration  of  cysts.  The  histologic  examina- 
tion showed  that  it  was  a  case  of  cystic  epithelioma  of  the  pancreas. 

In  a  case  operated  upon  by  Liicke,  Klebs  found,  in  addition  to  the  large  cyst,  a 
section  of  macerated  tissue,  wliich  showed  all  the  characteristics  of  a  colloid  cancer. 

At  the  autopsy  of  one  case,  Menetrier  saw  a  large  cyst  in  the  pancreas  as  large 
around  as  the  head  of  a  fetus  at  full  term,  also  numerous  smaller  cysts.  In  the  liver 
also  similar  changes  were  to  be  found.  According  to  Gilbert's  microscopic  examina- 
tion, this  was  a  case  of  a  cyUndroma  of  the  pancreas. 

Zukowski's  case :  In  a  woman  tliirty-six  years  old  a  tumor  had  gradually  been 
forming  in  the  abdomen  for  two  and  three-fourths  years.  It  was  considered  a  cystic 
ovary.  The  abdomen  was  unequally  distended.  Tumor  extended  two  hand's- 
breadths  above  the  umbilicus  and  showed  distinct  fluctuation.  At  the  laparotomy 
a  brownish-red  fluid,  containing  much  albumin  and  cholesterin,  was  evacuated.  The 
inner  wall  of  the  cyst  was  quite  smooth,  only  in  places  thickened  by  projections.  A 
mass  of  papillary  excrescences  as  large  as  a  pigeon's  egg  projected  from  the  poste- 
rior surface. 

Thiroloix  and  Pasquier  report  a  case  which  showed  a  great  resemblance  to 
congenital  cystic  degeneration  of  the  kidneys.  In  a  woman  ninety-three  years  old, 
who  died  of  bronchitis,  the  pancreas  was  found  changed  into  a  tumor  consisting  of 
5  or  6  cysts,  of  the  size  of  hen's  eggs.  The  cysts  did  not  communicate  with  each  other. 
Between  them  was  found  fatty  tissue  in  which  were  numerous  small  cystic  spaces. 
The  head  of  the  pancreas  was  also  beset  with  miliary  cysts  and  infiltrated  with  fat. 
The  parenchyma  of  the  gland  in  all  portions  except  a  part  of  the  tail  resembled  a 
sponge.  The  ductus  Wirsungianus  was  normal  and  entirely  permeable.  The  fluid 
filling  the  spaces  was  alkaline,  light-colored,  and  clear  and  contained  epithelial  detri- 
tus and  lymphoid  cells  in  addition  to  much  albumin.  On  microscopic  examination 
the  wall  of  the  larger  cyst  appeared  formed  of  fibrous,  non-vascular  connective  tissue. 
The  spongy  portions  of  the  gland  were  penetrated  by  walls  formed  of  connective 
tissue  and  cellular  trabeculse.  The  cells  were  embryonal  in  character :  small,  round, 
crowded  together,  and  having  a  nucleus  which  stained  poorly.  In  places  they 
appeared  to  have  an  alveolar  arrangement. 

The  case  reported  by  Garrigues,  in  which  small  daughter  cj^sts  were 
found,  might  belong  to  this  series  (Orth). 

The  case  reported  by  v.  Petrykowski  is  to  be  placed  here ;  in  this  a  cystic  tumor 
of  the  pancreas  of  an  adenomatous  character  was  removed  from  a  boy  three  and  a  half 
years  old. 

According  to  a  communication  from  Cibert,  Poncet  removed  from  a  woman 
twenty-six  years  old  a  tumor  of  the  size  of  the  head,  which  contained  three  liters  of 
brown  fluid  and,  according  to  the  histologic  examination  conducted  by  Dor,  was 
regarded  as  a  teratoma  or  fetal  adenoma. 

The  cases  of  Riedel,  Martin,  and  the  second  case  of  Salzer  from  the 
Rothschild  Hospital  (Zemann-Oser)  probably  belong  in  this  series  of 
cystic  neoplasms. 

[The  border-line  between  proliferating  cysts  and  cystomatous  cancer 
is  not  always  to  be  sharply  drawn,  as  is  illustrated  by  the  case  of  multi- 
locular  cystoma  of  the  pancreas  reported  by  Fitz  *  and  that  of  Ranso- 
hoff.t— Ed.] 

C.  APOPLECTIC  CYSTS. 

The  question  whether  hemorrhages  can  give  rise  to  the  formation  of 
cysts  in  the  pancreatic  tissue  is  still  undecided,  and  most  recent  authors 
either  dispute  it  or  consider  it  uncertain. 

It  is  well  known  that  cysts  frequently  have  bloody  contents,  and 

*  Trans.  Assoc.  4m.  P/iT/s.,  1900,  XV,  254.  f  ^wi.  Med,  1901,  ii,  138. 
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it  is  almost  the  rule,  as  will  apj^'ar  siil)sc(|U('iitly,  that  the  cystic  contents 
arc  tinged  with  blood  or  coiitaiii  more  or  less  of  this  fluid.  The  prosctice 
of  blootly  or  i)lood-staiiicd  coiitciits  is  so  frcciucnt  that,  as  Kiitser  thinks, 
it  is  almost  pathognomonic  of  pancreatic  cysts. 

Most  of  the  cysts  containing  blood  arc  retention  cysts,  and  there 
can  be  no  doubt  regarding  their  origin  and  that  of  the  hemorrhage  into 
the  cyst.  That  the  cyst  is  j)reforined  and  that  the  hemorrhage  into  it 
is  secondary  is  shown  without  doubt  by  the  situaticjii  of  the  cyst,  its 
relation  to  th(>  secretory  ducts,  the  d<Mnonstrable  hindrance  to  tlie  outflow 
of  the  secretion  through  closure  of  the  main  excretory  duct  or  of  the 
secretory  ducts  by  obturation  or  compression,  mostly  caused  by  dironic 
inflammation,  leading  to  sclerosis  of  the  gland  and  obstruction  to  the 
discharge. 

In  many  of  the  cases  fresh  hemorrhage  could  be  shown.  It  occurred 
between  the  exploratory-  puncture  and  the  evacuation  of  the  cyst  at  the 
operation;  hence  the  contents  of  the  cyst  removed  at  the  operation  con- 
tained much  more  blood  that  that  evacuated  by  puncture.  In  one  of 
Kiister's  cases  there  was  a  hemorrhage  during  the  operation. 

Apart  from  these  cysts,  which  have  the  same  etiology,  there  are 
others  mentioned  in  literature,  of  a  different  nature  and  which  present 
at  least  the  possible  interpretation  that  hemorrhage  was  the  primary 
and  cyst  formation  the  secondary  factor.  Such  cysts  are  mostly  large, 
solitary,  de\'elop  in  the  tail  of  the  pancreas,  and  the  contents  are 
markedly  hemorrhagic;  they  show  no  relation  to  the  excreton*-  ducts  and 
there  are  also  no  changes  which  point  to  a  preceding  chronic  indurative 
inflammatory  process.  Ledentu  was  the  first  to  suggest  that  cysts  might 
develop  from  hemorrhages  into  the  pancreatic  tissue  in  two  cases  referred 
to  by  him.     The  first  of  these  cases  was  reported  by  Anger. 

A  man  seventy-two  years  of  age  suffered  in  his  youth  from  a  severe  injury  with 
fracture  of  several  of  the  left  ribs.  At  the  autopsy  Anger  found  a  tumor  of  the  size  of 
a  child's  head  at  the  level  of  the  left  kidney;  the  stomach  lay  in  front  of  the  tumor 
and  below  it  the  transverse  colon.  The  tumor  contained  blood  and  fresh  clot.  The 
inner  sm-face  was  irregular  and  resembled  in  structure  the  left  ventricle  or  the  '"  ^'es- 
sie  a  colonnes."  The  wall  was  very  thick  in  many  places  and  was  calcified.  The 
microscopic  examination  showed  the  presence  of  glandular  elements  of  the  pancreas, 
and  this  aided  in  the  diagnosis  of  a  cyst  of  the  tail. 

Anger  was  in  doubt  whether  there  was  a  hemorrhage  into  the  pan- 
creatic tissue  with  a  resulting  cyst,  or  whether  the  hemorrhage  was  the 
result  of  the  rupture  of  a  vessel  in  a  preformed  cyst.  Ledentu  assumes 
the  hemorrhage  to  be  the  primary  factor,  especially  with  reference  to  a 
second  case,  which  he  reported  as  follo^^■s: 

A  man  twenty-six  years  old  received  a  blow  on  the  abdomen  two  and  a  half 
months  before  death.  A  tumor  of  the  size  of  a  child's  head  developed  in  the  head  of 
the  pancreas.     The  Wirsungian  duct  was  not  involved. 

Ledentu  refers  to  the  literature  up  to  that  time,  and  cites  the  observa- 
tions reported  by  Becourt,  Gould,  and  Parsons  concerning  cysts  with 
hemorrhagic  contents.  In  Gould's  cases  there  was  certainly  a  dilatation 
of  the  excretory  duct,  while  in  the  two  other  cases  there  was  no  satisfactory 
interpretation. 

Following  Ledentu,  Friedreich  has  accepted  this  view,  and  distin- 
guishes between  hemorrhagic  cysts — that  is,  retention  cysts  ^^*ith  bloody 
contents — and  apoplectic  cysts.  Under  certain  circumstances  "large 
hemorrhagic  feci  develop  in  the  pancreas,  often,  perhaps,  in  connection 
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with  pre-existing  alterations  of  the  blood-vessels.  The  so-called  apo- 
plectic cysts,  arising  secondarily  from  such  hemorrhages,  are  of  course 
to  be  distinguished  in  their  nature  and  genesis  form  those  hemorrhagic 
cysts  which  are  caused  by  hemorrhages  into  the  contents  of  pre-existing 
cysts.  Perhaps  Stork's  case  from  the  earlier  hterature  belongs  to  the 
same  category." 

A  woman  twenty-eight  years  old,  otherwise  well,  was  attacked  with  severe  vomit- 
ing dm"ing  her  menses,  and  the  menstrual  flow  consequently  ceased;  there  were 
fainting,  palpitation  of  the  heart,  coldness  of  the  extremities,  and  great  feeling  of 
anxiety.  A  pulsating  tumor  appeared  in  the  epigastrium.  After  the  latter  symp- 
toms had  lasted  for  tliree  and  a  half  months,  bilious  vomiting  suddenly  reappeared, 
accompanied  with  diarrhea,  and  death  occurred  after  general  emaciation  and  weak- 
ness. At  the  autopsy  the  pancreas  was  changed  to  a  large  sac,  weighing  13  pounds, 
and  was  filled  with  bloody,  in  part  lamellated  contents.  Its  development  could  be 
referred  to  a  laceration  of  the  blood-vessels  in  the  center  of  the  pancreas. 

On  examination  of  the  abundant  literature  of  pancreatic  cysts  pub- 
lished since  Friedreich's  treatise,  it  must  be  admitted  that  Tilger  and 
Dieckhoff  are  correct  in  asserting  that  there  are  no  cases  of  apoplectic 
cysts  positively  established.  Among  the  more  recent  authors,  however, 
many  are  found  who  support  Friedreich's  point  of  view;  Orth  says: 
"Large  circumscribed  hemorrhages  into  the  pancreas  may  be  absorbed, 
and,  hke  the  small  ones,  leave  a  pigmentation  or  cause  the  formation  of 
cysts  the  inner  surface  of  which  appears  rust-colored  from  pigment." 
Senn,  Schroeder,  Kiihnast,  and  Nimier  also  assume  that  cysts  may 
develop  in  consequence  of  pancreatic  hemorrhages.  At  the  autopsy  of 
an  inebriate  seventy-five  years  old,  with  marked  cirrhosis  of  the  liver, 
Kiihnast  found,  in  addition  to  a  cyst  in  the  body  of  the  pancreas  filled 
with  blood  and  as  large  as  an  apple,  that  "the  pancreatic  duct,  very 
much  dilated,  could  be  followed  for  6  cm.,  then  continued  into  the  cystic 
portion,  in  which,  by  careful  search,  it  could  be  here  and  there  discovered. 
It  could  not  be  determined  that  it  communicated  with  the  large  cyst." 
In  the  absence  of  an  accurate  microscopic  examination,  Tilger  could  not 
support  Kiihnast' s  view. 

Tilger,  the  most  decided  opponent  of  Friedreich's  theory,  supports 
his  view  by  the  thorough  study  of  his  own  case.  There  can  be  no  doubt 
that  in  this  case  there  was  not  an  apoplectic  cyst  in  Friedreich's  sense. 
There  certainly  was  a  high  degree  of  chronic  interstitial  inflammation 
and  increase  of  connective  tissue  in  the  tail  of  the  pancreas,  especially 
noticeable  around  the  lobules,  and  the  hemorrhage  was  of  the  secondary 
kind,  largety  due  to  erosion  of  the  blood-vessels  by  the  pancreatic  secre- 
tion. 

Although  there  is  some  justification  for  Tilger's  view  that  in  the 
cases  hitherto  presented  no  convincing  proof  has  been  given  of  the  ex- 
istence of  apoplectic  cysts,  yet,  on  the  other  hand,  the  possibility  cannot 
be  put  aside  that  cysts  may  develop  from  hemorrhages,  as  suggested  by 
Nimier.  Hemorrhages  very  easily  occur  in  the  soft,  vascular  pancreatic 
tissue,  as  can  frequently  be  observed  in  experiments  on  animals,  and  it 
would  not  be  impossible  at  the  outset  that  such  hemorrhagic  cysts  might 
occur. 

Some  traumatic  cases  are  mentioned  in  the  literature,  which  allow 
the  interpretation  that  hemorrhage  was  the  primary  factor.  Littlewood's 
case  is  in  point: 

A  man  thirty  years  old  fell  from  his  horse  and  received  a  kick  in  the  abdomen. 
Thirteen  days  later  a  tumor  was  found  in  the  epigastrium  and  in  the  left  upper  por- 
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tion  of  the  umbilical  rrpion.     On  rxploratoiy  iniiH-turi-  dark  l)lori(l  \vu«  fvacuated. 

For  sovcn  (lays  the  swclliiiR  increased  slowly,  ijiit  afterward  it  advanced  rapidly  with 
scvt-re  pain.  At  a  second  puncture,  10^  <iz.  of  an  alkaline,  sa^i-green  lluiil  were 
ovacualed.  Laparotomy  was  then  performed,  the  cyst  was  ojieni-d,  anil  its  wuIIh 
were  utitched  to  the  ahdominal  wall.  Tlie  cysl-lluid  contained  sennn-allnuiiin  an<I 
trypsin,  and  i)osst.'sseil  tliastatic  anti  fat-emulsifying  properties  and  coajrulated  milk 
(Nimier). 

It  must  C(M-tainly  lie  admitted  that  in  liiis  r-aso  it  is  possil)l('  tlmt 
luMnorrhapiO  into  th(>  pancreatic  tissue  took  place  as  a  restilt  of  the  in- 
jury (tlie  first  i)iuictiir(>  hroujiiit  j)iire  blood);  that  in  consecnience  of  the 
Iteniorrliage  antl  tearinji;  of  the  panci-eatic  tissue  the  secretion  from  tlie 
latter  became  mixed  with  the  l)loo(l;  that  tlie  cavity  became  enlarpjed 
by  the  digestive  power  of  this  secretion,  consequently  when  laparotomy 
was  performed  the  cyst  was  found  to  contain  fluid  possessing  the  digestive 
properties  of  pancreatic  juice.  At  all  events,  it  would  be  difficult  to 
explain  by  any  other  assiimjition  the  aj^pearancc  of  pure  blood  at  the 
first  ptmcture,  and  the  characteristic  contents  of  a  pancreatic  cyst  only 
at  a  later  punctiu-e. 

Paltauf  supports  Nimier's  assumption  that  pancreatic  cysts  may  de- 
velop from  hematomata  with  simultaneous  laceration  of  the  duct.  Pal- 
tauf belieAcs  that  the  possibility  of  such  a  method  of  origin  must  be  granted 
for  various  reasons  (anatomic  and  histologic).  In  one  preparation  he 
was  able  to  "convince  himself  positively  that  such  a  he.matoma  was  a 
pancreatic  cyst." 

From  what  has  been  stated  it  is  evident  that  it  by  no  means  has  been 
positively  sho■s^^l  that  the  so-called  apoplectic  cysts  arise  from  hemorrhage 
into  the  pancreatic  tissue;  but,  on  the  other  hand,  it  is  impossible  to 
exclude  the  possibility  that  under  certain  circumstances  after  injury, 
cysts  may  arise  in  consec{uence  of  the  hemorrhage. 

[In  this  connection  especial  attention  should  be  called  to  the  com- 
munication of  Lloyd  *  concerning  a  method  of  origin  of  hemorrhagic 
cysts.  This  writer  makes  it  very  probable  that  many  so-called  pan- 
creatic cysts  of  traumatic  origin  are  collections  of  fluid  in  the  omental 
bursa,  the  result  of  a  localized  inflammation  of  this  portion  of  the  peri- 
toneum. It  is  readily  apparent  that  blood  and  even  pancreatic  secretion 
might  be  present  in  the  contents  of  the  "cyst"  from  laceration  of  a 
portion  of  the  pancreas  at  the  time  of  the  injury. — Ed.] 


PATHOLOGIC    ANATOMY. 
SHAPE  OF  THE  CYSTS. 

The  shape  of  the  cyst  varies  as  it  originates  from  the  ductus  Wir- 
sungianus  or  from  the  smaller  canals  within  the  gland.  If  the  constric- 
tion of  the  duct  is  near  the  entrance  into  the  intestine,  either  the  main 
duct  alone  is  distended  or  its  branches  also  may  be  enlarged.  In  the 
former  case  there  is  a  rosary-like  dilatation  of  the  whole  excretory  duct. 
Virchow  reports  such  a  case,  and  designates  it  ranula  pancreatica  from 
its  analogy  with  the  formation  of  cysts  in  the  salivary  glands.  The 
dilatation  was  caused  by  a  soft,  villous  duodenal  tumor,  which  obstructed 
the  common  opening  of  the  ductus  choledochus  and  Wirsungianus. 

Many  small  cysts  are  formed  (ocne  pancreatica,  Ivlebs)  when  numer- 
*Brit.  Med.  Jour.,  1S92,  n,  1051. 
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ous  small  ducts  are  constricted  by  pathologic  processes,  most  frequently 
fibrous  tissue  formation  in  consequence  of  indurative  pancreatitis,  per- 
haps also  by  accumulation  of  catarrhal  secretion.  When  there  is  partial 
cystic  dilatation  of  the  ductus  Wirsungianus,  very  capacious  sacs  form, 
sometimes  spherical,  sometimes  oblong  (Klebs);  the  former  being  more 
frequently  seen. 

The  size  may  vary.  It  is  worthy  of  note  that  pancreatic  cj^sts  are 
described  as  much  smaller  by  the  anatomist  than  by  the  surgeons.  _Vir- 
chow  has  seen  sacs  as  large  as  a  fist;  v.  Recklinghausen,  likewise  Birch- 
Hirschfeld,  describe  one  as  large  as  a  child's  head;  Klebs  and  Orth  men- 
tion cysts  of  a  size  greater  that  that  of  a  child's  head.  The  majority  are 
from  the  size  of  an  orange  to  that  of  a  child's  head,  but  surgeons  have 
reported  much  larger  cysts;  thus,  Bozemann  reports  one  containing  11 
liters;  Salzer,  Richardson,  as  large  as  a  man's  head;  Wolfler,  twice  the 
size  of  a  man's  head;  Stapper,  containing  20  liters;  Hersche,  almost  as 
large  as  a  man's  head,  etc.  The  w^all  of  the  cyst  consists  chiefly  of  dense, 
firm,  fibrous  connective  tissue,  poor  in  cells.  Its  thickness  varies,  but  it 
is  usually  2,  3,  or  4  mm.,  and  may  even  reach  3  cm.  Portions  of  unaltered 
pancreatic  tissue  are  found  not  infrequently  in  the  cyst^wall.  Salzer 
found  in  the  case  operated  upon  by  him  that  the  posterior  external  sur- 
face of  the  cyst  was  formed  of  pancreatic  tissue.  The  rest  of  the  wall 
consisted  of  connective  tissue  poor  in  cells  but  calcified  and  containing 
pigment  cells. 

In  Dieckhoff's  case  there  were  in  the  wall  pancreatic  lobules  with  dis- 
tinctly dilated  excretory  ducts.  The  interacinous  connective  tissue  was 
increased  in  various  degrees.  Most  of  the  gland  cells  were  quite  small, 
yet  provided  with  nuclei  which  stained  well,  and  lobules  which  merely 
diffusely  stained  were  found  only  in  places. 

The  lining  of  the  cyst  is  generally  smooth,  shining,  and  free  from 
epithelium.  In  some  cases,  however,  cyUndric  epithehum  is  found  here 
and  there,  probably  the  remains  of  the  epithelial  lining  of  the  former 
excretory  ducts.  A  similar  condition  was  found  in  the  cases  of  Martin 
and  Zukowski.  In  Salzer's  case  the  inner  surface  of  the  cyst  w'as  bare 
of  epithelium  and  showed  comb-like  projections  and  septa,  the  remains 
of  the  original  cysts,  now  transformed  into  a  large  single  cavity. 

The  clotted  remains  of  previous  hemorrhages  are  often  seen  in  the 
form  of  a  gray,  sandy  coating  on  the  inner  wall  (Martin) .  Large  or  small 
deposits  of  fat  are  not  infrecjuently  seen  in  places.  Under  certain  cir- 
cumstances there  may  be  circumscribed  necroses  of  the  wall  or  of  the 
remains  of  pancreatic  tissue  attached  to  it  (Tricomi). 

The  large  blood-vessels  run  along  the  outer  wall  of  the  cyst  and  often 
form  a  most  unpleasant  complication  at  the  operation.  The  large 
arteries  and  veins  visible  on  the  surface  do  not  always  belong  to  the 
vascular  supply  of  the  cyst  itself.  For  instance,  Salzer  saw  the  splenic 
vessels  on  the  surface  of  a  cyst  and  their  mistaken  hgation  led  to  serious 
consec{uences. 

The  cyst  is  more  frequently  seated  in  the  tail  than  in  the  head  of  the 
gland. 

Among  134  cases  examined  with  reference  to  this  point,  in  90  there 
was  no  statement  regarding  the  location ;  in  14  the  whole  pancreas  was 
involved;  in  15  the  tail  was  affected;  in  11  the  head  and  in  4  the  middle 
portion  of  the  gland  was  involved. 

The  amount  of  fluid  contained  in  the  cyst  varies  considerably  and 
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corresponds  to  the  size  of  the  cyst,  which  is  often  enormous.  In  Stapper's 
case,  as  ahcady  mentioned,  there  were  20  liters;  in  Osier's  18  liters  were 
evacuated  and  in  Bdzemaim's  11  liters;  Kiedel  and  Lardy  each  report 
10  liters;  in  the  ca.ses  of  Wolfler,  Salzer,  and  Zukowski  there  were  5  liters. 
The  contents  in  fjeneral  vary  from  1  liter  to  .*>  liters. 

It  is  seldom  that  the  contents  of  the  cyst  resemble  water,  lipht  colored 
and  transparent  (Kramer,  Schroeder,  Cruveilhier,  'Ihiroloix  and  Pas- 
cjuier.  Kulenkampf).  They  are  usually  more  or  less  turbid,  slimy 
(Dixon,  (lussenbauer,  Salzer,  dross,  v.  Recklinghausen,  Railton,  Malcolm 
Mackintosh.  Richardson,  and  othere),  syrujHlike  and  gelatinous  (Oould), 
colloid  (Ludolph),  purulent  (Ilerczel,  Ashhurst). 

The  color  is  rarely  bright  yellow  (Iljelt,  Tricomi,  Kiister),  sometimes 
jcllo\fish-green  ((Joodmann,  Stapper),  green  (Flaischlen,  Newton-Pitt^ 
Jacol)son.  Littlewood).  In  most  cases  it  is  light  brown,  coffee-V)rown, 
or  reddish-lirown  in  color.  When  the  quantity  of  blood  in  the  contents 
is  large,  and  if  a  long  time  has  elapsed  after  the  hemorrhage,  the  color  is 
chocolate-brown,  an  appearance  which  has  repeatedly  been  reported  Vj}^ 
different  observers.  In  the  majority  of  cases  there  is  such  an  admixture 
of  blood.  Kiister,  indeed,  thinks,  as  already  mentioned,  that  the  presence 
of  a  small  amount  of  blood  in  a  cyst  6f  the  upper  abdomen  punctured 
for  the  sake  of  diagnosis  is  characteristic  of  a  pancreatic  cyst. 

The  contents  of  the  cyst  at  times  are  exclusively  or  chiefly  licjuid 
or  partly  clotted  blood  in  consequence  of  the  marked  tendency  for  hemor- 
rhage to  take  place  within  the  cavity,  and  Friedreich  classifies  such  as 
hematoma  of  the  pancreas,  in  contradistinction  to  the  so-called  apo- 
plectic cyst  originating  from  hemorrhage  into  the  tissue  of  the  pancreas. 
Such  cysts  containing  much  blood  are  reported  by  Stork,  Parsons,  Pepper, 
Anger,  Gussenbauer,  Thiersch,  Baudach,  Challand  and  Rabow. 

The  extravasated  blood  generally  shows  marked  changes.  Gussen- 
bauer found  altered  red  and  white  blood-corpuscles  and  clumps  of  pig- 
ment. A  deposit  of  blackish-brown  masses  is  found  at  times  in  the  wall 
(Parsons,  Gussenbauer).  Recent  hemorrhages  into  cysts  also  were  some- 
times noted  (Par-sons,  Kiister). 

The  reaction  of  the  fluid,  as  a  rule,  is  alkaline ;  only  once  is  it  noted 
as  acid  (Bozemann) ;  in  the  cases  of  Ivramer,  Hersche,  and  Wolfler  the 
reaction  was  neutral. 

The  specific  gra^•ity  was  ascertained  in  but  few  cases:  Tremaine,  1007; 
Richardson,  1008;  Horrocks  and  Morton,  1009;  Hinrichs,  1015;  Tilger, 
1015;  Stappe,  1019;  Bozemann.  1020;  Hersche,  1028.  Complete  analyses 
are  given  by  Hinrichs,  Kulenkampf,  and  Hoppe. 

In  100  parts  of  the  fluid  the  following  percentages  were  fovmd: 

KcLEXKAMPF  (Secre- 
tion FKOM  THE 

HiXRicHS.  Fistula). 

Dry   substance 3.25%  1.222% 

Organic  material 2.55%  0.809% 

Ash 0.80% 

Hoppe. 

Alcoholic  extract 0.87% 

Aqueous  extract 0.49% 

Inorganic  salts 0.57% 

Fat     0.02% 

Urea    0.12% 

Residue     2.60% 

Water     97.40% 
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The  organic  substances  in  Kulenkampf's  case  consisted  of  albumin 
precipitated  by  alcohol,  0.365%;  other  organic  materials,  0.807%. 

There  are  some  statements  regarding  the  amount  of  albuminous  sub- 
stances. In  one  of  Kiister's  cases  the  amount  of  albumin  reached  3%; 
in  Wolfler's  case,  1.5%;  in  Tilger's,  0.56%;  in  Stapper's,  6.49%;  and  in 
Tremaine's,  10%o. 

Serum-albumin  and  serum-globulin  of  the  proteid  substances  have 
been  found.  Little  wood  noted  in  his  case  the  presence  of  metacasein. 
In  Tilger's  case  peptone  was  said  to  have  been  present  in  the  contents 
of  the  cyst.     Ob\'iously,  blood  pigment  is  found  in  a  more  or  less  changed 

form  in  the  cases  where 
hemorrhages  had  taken 
place.  A  large  amount  o£ 
mucus  is  exceptional.  Gus- 
senbauer  is  authority  for 
its  occurrence  in  his  case, 
which  he  designates  a  mu- 
cous cyst. 

Of  other  organic  sub- 
stances, sugar  has  been 
found  in  rare  cases:  Bull, 
2.7%  (diabetes) ;  Tremaine, 
traces  of  sugar,  and  Gussen- 
bauer  hkemse.  Cholesterin 
is  more  often  found,  and 
in  well-formed  crystals,  by 
Zukowski,  Wolfler,  Lardy, 
Swain,  v.  Petrykowski,  etc. 
The  amount  of  urea  is 
stated  in  Hoppe's  case  to 
have  been  0.12%. 

Leucin  and  tyrosin, 
which  are  rarely  seen  in 
the  contents  of  cysts,  were 
found  in  the  cases  of  Tilger, 
Newton  Pitt,  and  Jacob- 
son.  Ferments  were  not 
always  present  in  the  cystic 
contents.  The  cases  of 
Witzel,  Swain,  Salzer  (2), 
Brown,  Stiller,  Steele,  Thi- 
ersch, and  Richardson  were 
especially  investigated  mth 
reference  to  the  presence  of  ferments,  but  none  were  found.  The  three 
ferments,  however,  were  found  in  the  cases  of  Hinrichs,  Subotic, 
Flaischlen,  Tricomi,  Richardson,  Littlewood  and  Phulpin;  the}^  were 
present  also  in  the  secretion  from  the  fistula  in  the  cases  of  Kulenkampf 
and  Richardson. 

Diastase  was  found  in  the  cases  of  Lardy,  Wolfler,  Cathcart,  Hersche, 
Fisher,  de  Wildt,  Barnett,  Schroeder,  Martin  and  j\Iorison,  Schnitzler  (2), 
Tilger,  Kiister,  Lindner,  Stapper,  Cibert.  Trypsin  was  noted  by  Gussen- 
bauer  and  Stapper.  Steapsin  is  reported  in  the  cases  of  Kiister,  Lindner, 
Schroeder,  Tilger,  Cibert. 


Fig.  8. — Tumor  of  the  ventral  surface  of  the  pancreas  pro- 
jecting into  the  bursa.  The  stomach  lies  in  front  of,  the  colon 
below,  the  tumor.  M,  Stomach ;  C,  transverse  colon  ;  P,  pan- 
creas ;  D,  coils  of  intestine ;  iV,  omental  bursa ;  M.l,  the  two 
layers  of  the  transverse  mesocolon ;  h,  posterior  layer  of  the 
great  omentum  ;  T,  tumor. 
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SITUATION  OF  THE  CYST. 
Professor  Zuckcrkandl  has  shown  in  the  anatomic  introduction  that 
tumors  of  the  jjancroas,  aceordiiip  to  their  location  or  the  surface  from 
which  they  arise,  the  direction  of  their  jjrowth,  and  their  size,  present 
different  toi)ical  relations  to  the  neighboring  organs,  especially  to  the 
stomach,  transverse  colon,  and  liver. 


Fig.  9.— Tumor  projecting  into  the  omental 
bursa,  pushiug  the  lesser  omentum  forward. 
Stomach  and  colon  lie  below  the  tumor.  L, 
Liver ;  M,  stomach ;  C,  transverse  colon ;  P, 
pancreas;  D,  coils  of  intestine;  ^V,  omental 
bursa;  L.h.g,  ligamentum  hepatico-gastricum 
(lesser  omentum);  M.t,  the  two  layers  of  the 
transverse  mesocolon ;  ft,  posterior  layer  of  the 
great  omentum ;  T,  tumor. 


Fig.  10.  —  Tumor  symmetrically  developed 
in  all  directions,  projecting  between  the  pos- 
terior layer  of  the  great  omentum  and  trans- 
verse mesocolon.  Stomach  above,  colon  below 
the  tumor.  M,  Stomach  ;  C,  transverse  colon  : 
P  pancreas;  D,  Coils  of  intestine;  S,  omenul 
bursa;  M.t,  the  two  layers  of  the  transverse 
mesocolon ;  h,  jiosterior  layer  of  the  great  omen- 
tum ;  r,  tumor.  Theanteriorlayer  of  the  great 
omentum,  which  is  pushed  forward  between  the 
stomach  and  colon,  corresponds  to  the  gastro- 
colc  ligament. 


To  complete  this  consideration  Professor  Zuckerkandl  has  prepared  the 
accompanying  diagrams,  which  show  the  topographic  relations  of  tumors 
of  the  pancreas  to  neighboring  organs  in  five  different  ways.  The 
situation  of  the  cvsts  of  the  pancreas,  which  form  the  largest  tumors  de- 
veloping in  the  pancreas,  corresponds  to  the  accompam-ing  diagrams.  The 
third  variety  (Fig.  10)  is  found  most  frequently.  The  cyst  pushes  the 
gastrocolic  ligament  forward,  the  stomach  lies  above  and  the  colon  below 
the  cvst.  Smaller  cysts  may  be  found  directly  behind  the  stomach  and 
13 
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show  no  palpable  projection.  In  figure  8  a  larger  tumor  of  this  region  is 
represented,  as  was  found  in  Swain's  case.  The  cyst  lay  behind  the  stom- 
ach and  contained  a  liter  of  dark  brown  fluid.  Hersche's  case  corre- 
sponded to  the  fifth  variety  (Fig.  12).  "The  colon  embraced  the  upper 
border  of  the  spherical  tumor,  which  projected  toward  the  front." 

Ochsner  also  may  have  seen  a  similar  relation.  "The  cyst- wall  first 
became  apparent  when  the  omentum  and  intestinal  coils  which  projected 
into  the  wound  were  pushed  back."  The  second  variety  (Fig.  9)  was 
found  in  the  cases  of  Riegner  and  Karewski.     In  the  former  the  "gastro- 


FiG.  11. — Tumor  of  the  same  region,  developed 
on  one  side,  growth  largely  toward  the  omental 
bursa.  Stomach  lies  above  the  tumor,  and  colon 
in  front  of  the  lower  portion.  31,  Stomach  ;  C, 
transverse  colon  ;  P,  pancreas ;  D,  coils  of  intes- 
tine; Jf,  Omental  bursa;  M.t,  the  two  layers  of 
the  transverse  mesocolon ;  h,  posterior  layer  of 
the  great  omentum ;  T,  tumor. 


Fig.  12. — Tumor  of  the  same  region  developed 
on  one  side,  growth  largely  downward  toward 
the  mid-abdomen.  Tumor  lies  below  the  colon 
and  stomach.  M,  Stomach  ;  C,  transverse  colon  ; 
P,  pancreas;  D,  coils  of  intestine;  iV,  omental 
bursa;  L.h.g,  gastrohepatic  ligament;  M.t,  the 
two  layers  of  the  transverse  mesocolon  ;  h,  pos- 
terior layer  of  the  great  omentum  ;  T,  tumor. 


hepatic  ligament  was  tightly  stretched  by  the  tumor."  "After  the  cyst 
was  evacuated,  the  sharp  edge  of  the  liver  appeared  in  the  upper  and  the 
stomach  in  the  lower  angle  of  the  wound."  After  evacuation  of  the  cyst, 
Karewski  saw  the  stomach  and  colon  ascend,  and  the  left  lobe  of  the  liver 
appear  in  the  wound.  It  is  easily  understood  that  there  are  many  tran- 
sitions between  the  several  varieties,  and  that  the  position  of  the  neighbor- 
ing organs  does  not  correspond  to  the  diagrams  in  the  case  of  very  large 
tumors,  which  "  almost  fill  the  whole  abdomen,"  as  in  Riedel's  case. 

Salzer's  case  also  is  atypical.     The  tumor  began  three  finger-breadths 
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below  the  xiphoid  process  and  reached  nearly  to  the  symphysis.  The 
upper  end  of  the  tumor  extended  behind  tlu;  upper  portion  of  the  stomach. 
The  transverse  colon  surrounded  the  lower  surface  of  the  tumor  and  lay 
behind    the  syniph\sis. 

The  place  of  origin  and  the  direction  of  growth  of  the  tumor  explain  the 
seat  of  cysts  of  the  pancreas  in  the  middle  of  the  abdomen  and  again 
toward  the  side. 

COMPLICATIONS, 

Manifold  complications  are  caused  \)\  the  relation  of  cysts  of  the  pan- 
creas to  their  surroundings.  Among  these  are  concerned  the  adhesions 
already  mentioned.  Large  pancreatic  cysts  may  cause  not  simply  pres- 
sure upon  antl  displacement  of  other  organs,  as  the  liver,  stomach,  colon, 
small  intestine,  and  kidney,  but  may  compress  also  the  hollow  structures. 
Jaundice  may  arise  from  compression  of  the  common  duct,  as  in  the 
cases  of  Gross,  Becourt,  Hoppe,  Hjelt,  Wyss,  Friedreich,  Dixon,  Salzcr, 
Gould,  Stapper,  Phulpin,  Ne^^'ton  Pitt  and  Jacobson,  Cruveilhier,  Hor- 
rocks,  and  Morton.  There  was  compression  of  the  duodenum  in  the 
cases  of  Hagenbach  and  Hartmann. 

Compression  of  the  right  ureter  was  reported  by  Reeve.  Dreyzehner 
observed  an  interesting  case  of  axial  twist  of  the  right  kidney.  Ascites 
from  compression  was  observed  in  the  cases  of  Battersby,  Anger,  Kiister, 
Tilger,  and  Dieckhoff.  Cholelithiasis  was  reported  by  Phulpin  and 
Curnow.  Calculi  in  the  pancreatic  duct  were  seen  by  v.  Recklinghausen, 
Goodmann,  Tricomi,  Dieckhoff,  Clare,  Gould,  Michailow,  and  Curnow. 
An  ascaris  was  found  b}'  Durante  in  the  Wirsungian  duct.  Cirrhosis  of 
the  liver  was  seen  by  Hjelt,  Klob,  Phulpin,  and  Clark. 

Rupture  of  a  c^'st  of  the  pancreas  is  rare.  In  Pepper's  case  a  cyst 
of  the  head  of  the  pancreas  ruptured  into  the  duodenum,  and  there  were 
hematemesis  and  bloody  stools.  Reddingius  also  reports  the  rupture 
of  a  large  cyst  of  the  pancreas  into  the  duodenum.  Peabody  mentions 
the  rupture  of  a  pancreatic  cyst  into  the  abdomen. 

ETIOLOGY. 

With  the  assumption  that  most  pancreatic  cysts  are  to  be  regarded 
as  retention  cysts,  their  etiology  must  be  represented  b}'  the  conditions 
which  lead  to  the  stagnation  of  secretion.  It  has  already  been  stated 
that  the  most,  frequent  cause  of  stagnation  of  secretion  is  chronic  indu- 
rative pancreatitis,  and  mention  should  first  be  made  of  those  causes 
which  give  rise  to  this  inflammation.  These  are  discussed  in  detail  in 
the  section  on  chronic  indurative  pancreatitis. 

Cysts  are  much  more  rarely  formed  in  consequence  of  calculi  in  the 
pancreas,  catarrhal  strictures,  and  compression  or  distortion  of  the  excre- 
tory ducts  by  peripancreatic  thickenings  and  adhesions,  impacted  gall- 
stones wedged  in  the  common  duct  compressing  the  Wirsungian  duct, 
and  neoplasms  in  the  pancreas  or  its  vicinity. 

In  the  great  majority  of  cases  the  cause  of  the  formation  of  the  cyst 
is  obscure.  Immoderate  eating  and  drinking  are  frequently  rnentioned 
as  a  cause.  It  is  possible  in  such  cases  that  chronic  pancreatitis  leading 
to  stagnation  of  secretion  and  to  the  formation  of  a  cyst  is  caused  by 
frequent  attacks  of  gastritis  and  enteritis  and  by  alcoholism. 
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Antecedent  injury  is  quite  often  mentioned  as  a  cause  in  the  history 
of  the  cases  reported.  This  is  noted  in  27  cases  (Ledentu,  Kulenkampf, 
Senn,  Kiister,  Fenger,  Steele,  Lindner,  Chew  and  Cathcart,  Karewski 
(2  cases),  Riegner,  Richardson,  Fisher  (2  cases),  Littlewood,  Lloyd 
(2  cases),  Barnett,  Martin  and  Morison,  Newton  Pitt  and  Jacobson, 
Schnitzler,  Brown,  Lynn,  Tilger,  Michailow,  Tobin,  Eve). 

Walter  Henry  Brown  reports  a  striking  case.  A  man  seventeen  years  old  was 
well  until  March,  1893.  After  a  fall  from  a  locomotive  there  was  a  swelling  of  the 
abdomen.  Splashing  sounds  were  audible  on  shaking.  On  puncture,  the  evacua- 
tion of  bloody  fluid.  After  six  weeks  the  puncture  was  repeated,  with  the  same 
result.  Well  until  the  end  of  June.  Then  he  fell  from  a  beam,  and  immediately 
afterward  there  was  severe  illness  with  fecal  vomiting. 

Present  condition:  Abdomen  tense,  markedly  swollen,  no  passage  of  feces  or 
gas.  Urine:  specific  gravity  1039,  small  amount  of  albumin  Laparotomy!  evac- 
uation of  large  quantities  of  blood-stained  fluid.  Drainage.  For  a  week  quite  well 
with  escape  of  large  amounts  of  fluid  through  the  drain.  Sudden  exacerbation. 
Swelling,  distention,  great  tenderness  of  the  abdomen,  swelling  to  the  left  of  the 
median  line  near  the  navel.  On  the  next  day  pains  greater,  vomiting,  second  lapa- 
rotomy. A  dense  cyst  behind  the  stomach,  which  was  pushed  upward,  and  the  great 
omentum.  On  punctru-e  of  the  cyst,  a  peculiarly  offensive  dark  fluid  was  evacuated. 
Its  wall  was  stitched  to  the  abdominal  wound.  Drainage.  No  ferment  was  found 
in  the  evacuated  fluid.  From  that  time  the  condition  was  good,  the  fluid  flowed  out 
through  the  drain.  At  times  great  pain,  normal  temperature.  ,A  week  after  the 
operation,  pancreatic  ferments  were  found  in  the  fluid.  Seven  weeks  later  all  the 
fluid  was  evacuated,  condition  excellent.  In  his  remarks  Brown  observes  that  the 
case  is  important,  because  two  organs,  the  pancreas  and  peritoneum,  were  injured. 
The  fluid  which  was  first  evacuated  evidently  came  from  the  peritoneum.  The 
cyst  of  the  pancreas  developed  slowly. 

Barnett  reports  a  similar  case : 

A  man  twenty-four  years  old  after  falling  from  a  wagon  suffered  from  dyspepsia 
and  debility.  After  eight  weeks,  symptoms  of  a  pleuritic  exudation.  Evacuation 
of  8  ounces  of  a  turbid,  dark  fluid.  This  came  from  the  peritoneum  and  entered 
the  thoracic  cavity  after  rupture  of  the  diapliragm.  At  the  end  of  a  week  an  elastic, 
round  tumor  was  found  in  the  epigastrium.  Percussion  over  it  gave  dulness.  On 
aspiration  300  c.c.  of  an  alkaline,  turbid,  albuminous  fluid  were  evacuated.  Re- 
newed swelling  .     The  tumor  was  punctured  a  second  time. 

The  fluid  last  obtained  contained  a  ferment,  saccharifying  starch.  At  the  lapa- 
rotomy a  cyst  was  found  at  the  right  of  the  stomach  and  near  the  stomach  and  liver 
and  above  the  intestine.  Cyst  was  sewed  to  the  abdominal  wall  and  drained.  After 
five  months  the  man  was  perfectly  well  and  was  able  to  resume  heavy  work. 

It  is  not  easy  to  understand  how  injury  can  lead  to  cyst  formation 
in  the  protected  position  of  the  pancreas.  The  great  vulnerabihty  of 
the  organ,  shown  also  in  experiments  on  animals,  and  the  tendency  to 
hemorrhages  may  here  play  important  parts. 

The  injury  may  cause  the  tearing  of  small  excretory  ducts  and  the 
escape  of  secretion,  or  cause  hemorrhage,  resulting  in  inflammation  end- 
ing in  the  formation  of  scars  and  the  contraction  and  constriction  of  small 
excretory  ducts.  The  origin  of  apoplectic  cysts  could  be  easily  under- 
stood if,  as  was  earlier  considered,  their  existence  could  be  established. 
The  occurrence  of  hemorrhages  into  the  pancreas  from  injury  are  easily 
explained,  and  if  a  cyst  could  result  from  hemorrhage,  the  traumatic  origin 
of  the  former  is  readily  understood. 

It  is  possible  that  the  trauma  may  act  through  the  nervous  system. 
Many  authors  advance  this  view.  Thus,  Fischer  believes  that,  as  in  the 
Goltz  experiment,  a  blow  upon  the  abdomen  may  lead  to  severe  nervous 
disturbances,  and  he  explains  the  symmetric  hemorrhages  which  some- 
times occur  in  the  adrenals  as  the  effect  of  injury  to  the  sympathetic 
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iu>rv()us  system.  He  regards  tlie  fat  necrosis  resulting  from  trauma  as 
a  trophoneurotic  disturbance.  Compression  of  the  excretory  ducts  and 
stagnation  of  secretion  and,  therefore,  cyst  formatioii  might  always 
occur,  accoriUng  to  l''ischer,  in  conse([uence  of  such  an  occurrence  of 
hemorrhage  into  tlie  pancreatic  tissue. 

It  is  stated  that  the  formation  of  cysts  takes  place  after  infectious 
diseases,  typhoid  fe\er,  influenza;  and  in  such  cases  the  cause  has  been 
sought  in  the  action  of  bacillary  toxins  upon  the  gland  either  directly  or 
through  the  mediation  of  the  nervous  system. 

It  is  obvious  from  the  above  that  there  is  much  \\hich  is  hypothetic 
in  the  etiology  of  c>sts,  and  much  that  is  obscure  still  remains  to  be 
cleared  up. 

STATISTICS. 

The  following  relation  of  age  and  sex  is  determined  from  the  con- 
sideration of  134  cases: 

Year8.  Men.  Women. 

i  to  10    3  +     1    =  4  (Railton  iyear) 

11  to  20    5  +     4    =  9 

21  to  30    10  +  21    =  31 

31  to  40    21  +  10=  31 

41  to  50    8  +     7    =  15 

51  to  60    7  +     7    =  14 

61  to  70    0  +     3    =  3 

71  to  93 2  +     4    =  6 

Age  not  gi^-en    4+     4=  8 

60+61    =   121 
Neither  age  nor  sex  was  given  in  13  cases  13 

134 

The  number  of  women  suffering  from  pancreatic  cysts  is,  according 
to  this  table,  scarcely  larger  than  that  of  the  men.  Those  most  frequently 
diseased  are  between  twenty  and  forty  years  of  age.  In  men  the  greatest 
number  is  reached  during  the  fourth  and  in  women  during  the  third 
decade. 


SYMPTOMS. 

Various  obscure  disturbances  of  digestion,  pains,  and  loss  of  weight 
often  precede  for  a  long  time  the  development  of  the  pancreatic  cyst. 
This  may  be  explained  by  the  fact  that  the  original  disease  which  gradu- 
ally leads  to  the  formation  of  the  cyst  produces  dyspeptic  disturbances 
and  pains,  while  the  lowering  of  the  general  nutrition  is  due  to  the 
actual  disturbance  of  digestion. 

Chronic  pancreatitis,  as  has  already  been  shown,  is  the  commonest 
cause  of  cyst  formation,  and  the  digestive  function  and  the  general 
nutrition  must  be  varioush'  influenced,  according  to  the  extent  of  the 
pancreatitis,  the  degree  of  the  stagnation  of  secretion,  and  the  resulting 
hindrance  to  the  physiologic  function  of  the  gland. 

When  the  cyst  has  once  begun,  and  is  growing,  disturbances  of  func- 
tion in  other  organs  naturally  arise,  and  the  resulting  symptoms  are 
added  to  those  dependent  upon  the  affection  of  the  pancreas.     Pains 
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are  among  the  most  frequent  symptoms  of  cyst  of  the  pancreas,  but  are 
inconstant.  They  may  be  paroxysmal  or  persistent,  the  latter  especially 
when  the  cyst  is  large.  They  are  felt  either  in  the  epigastrium,  and 
then  are  designated  cardialgias,  or  they  may  be  referred  to  the  right 
or  left  border  of  the  ribs,  according  to  the  development  of  the  cyst  in  the 
head  or  tail  of  the  pancreas.  When  the  pains  are  on  the  right,  they  are 
easily  regarded  as  bihar^'  colic. 

The  pains  may  radiate  in  all  directions  into  all  regions  of  the  abdomen, 
sometimes  along  the  loins  toward  the  sacrum,  or  they  are  sometimes 
referred  to  the  navel.  Doubtless  these  T^dde-spread  pains  are  caused  by 
the  size  of  the  tumor,  and  especially  by  the  rapidity  of  its  gro-^-th.  The 
pains  may  occur  at  longer  or  shorter  intervals  as  coUc,  and  may  then  be 
of  great  severity,  sufficient  to  produce  fainting  and  symptoms  of  collapse. 
It  may  be  questioned  in  such  cases  whether  pressure  on  the  solar  ganglion 
is  the  cause  of  pain. 

It  is  not  easily  imderstood  how  such  a  constant,  gradually  increasing 
pressure  should  cause  such  se^'ere  pain  only  at  times.  As  a  matter  of 
fact,  attacks  of  coHc  ver}-  frequently  occur  in  pancreatic  cysts,  and 
always  represent  a  characteristic  peculiarity  of  them  (Leube),  since  a 
similar  coHc  does  not  occur  in  other  cystic  tumors  of  the  upper  abdomen. 

CoHc  frequently  precedes  the  dilatation  of  the  duct  of  Wirsung,  and 
the  gradual  formation  of  a  cyst  occasioned  by  the  formation  of  calculi 
or  other  causes  which  temporarily  or  permanently  obstruct  the  outflow 
of  secretion.  However,  there  certainl}^  are  pancreatic  cysts  in  which  the 
pains  are  not  so  violent,  although  they  are  periodic,  and  it  is  expressly 
stated  in  a  series  of  cases  that  there  is  no  pain  at  all.  Violent  continued 
pains  may  be  present  after  the  cyst  has  once  formed.  There  is  at  times 
considerable  sensitiveness  to  pressure  over  the  tumor.  It  is  to  be  noted, 
howeA'er,  that  in  many  cases  there  is  an  actual  lack  of  sensitiveness  and 
of  spontaneous  pains  especially  in  the  region  of  the  tmnor.  Conspicuous 
dyspeptic  difficulties  before  and  after  the  formation  of  the  tumor  often 
occm\  Not  infrequently  mention  is  made  of  a  preceding  gastric  catarrh, 
nausea,  morning  vomiting,  and  anorexia.  It  is  assumed  that  the  process  » 
causing  pancreatitis  and  the  simultaneous  or  preceding  catarrhal  condi- 
tion of  the  stomach  and  intestine  may  be  the  cause  of  these  symptoms. 
Large  tmiiors  must  naturally  interfere  \\ith  function,  especially  with  the 
mechanism  of  the  stomach  and  intestine,  and  these  disturbances  may 
result  in  consequence  of  the  size  of  the  tumors.  It  is  obidous  that 
they  are  not  characteristic,  as  similar  symptoms  occiu*  in  many  diseases 
of  the  digestive  tract. 

Vomiting  is  frequenth'  noted  in  the  histories  of  patients.  At  the  out- 
set it  occui's  only  at  the  time  of  the  coUc,  as  it  is  an  accompaniment  of 
biUary,  intestinal,  and  renal  coHc ;  later  it  becomes  more  and  more  frequent, 
and  under  some  circumstances  may  follow  each  meal,  probably  in  con- 
sequence of  the  displacement  of  the  stomach  and  intestine  or  by  inter- 
ference "udth  their  mechanical  function.  The  vomitus  consists  either  of 
the  food  taken,  or  is  an  alkaline  fluid  at  times  bile-stained,  at  times 
bloody. 

Marked  hematemesis  also  may  occur,  especiaU}^  when  a  cyst  fllled  with 
blood  ruptures  into  the  stomach  or  into  the  upper  part  of  the  intestine. 
CK'^sts  so  small  as  not  to  be  palpable  may  perforate,  as  reported  by 
Pepper.  In  a  case  observed  in  Xothnagel's  clinic,  a  cyst  ruptured  into  the 
intestine  some  days  after  a  hquid  stool  had  been  evacuated,  and  a 
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bowlful  of  a  tliiii,  fjrayish-rcd  li(nii(l,  containing  several  reddish-brown 
shreds,  was  voiiiiteil.  The  icaction  was  alkaline.  On  microscopic  ex- 
amination there  were  mucin  and  bacteria,  but   no  blood-corfjuscles. 

The  action  of  the  bowels  is  sometimes  normal  or  thcic  is  constipation 
or  diarrhea.  The  constipation  is  explicable  wlicn  there  are  lar^e  tumors 
by  the  hindrance  to  intestinal  peristalsis.  The  diarrhea  was  formerly 
regardetl  as  characteristic.  Authors  ha\'e  described  as  pancreatic  diar- 
rhea, celiac  flux,  or  pancreatic  flux,  the  passage  of  thin  viscous  material 
supposed  to  consist  of  pancreatic  juice,  and  have  regarded  it  as  a  form 
of  diarrhea  especially  characteristic  of  diseases  of  the  pancreas  (see 
General  Considerations,  pag(\99).  In  Nothnagel's  case  above  mentioned 
there  were  liquid  stools  after  the  disaj)pearance  of  a  tumor  previously 
palpated,  and  which  surely  had  rujjtured  into  the  intestine. 

In  some  cases  of  cysts  of  the  pancreas  there  were  peculiar  changes  in 
the  stools,  which  certainly  must  have  had  some  relation  to  the  disease 
of  the  pancreas.  In  those  of  Bull,  (ioodmann,  and  (lould,  fatty  stools 
were  mentioned  as  a  symptom.  In  the  case  last  named,  there  was  at 
^the  same  time  jaundice.  In  by  far  the  greater  number  of  cases  of  pan- 
creatic cysts  in  which  the  stools  have  been  examined — although  this 
was  relative!}'  rare — it  was  expressly  stated  that  there  was  no  steatorrhea. 
It  is  note^^■orthy  that  there  was  an  abnormal  proteid  digestion  in  some 
instances.  Kiister  found  large  numbers  of  undigested  muscle-fibers  in 
his  case  even  when  the  amoiuit  of  meat  in  the  food  was  very  limited. 
Riegner  also  found  many  undigested  muscle-fibers  in  the  stools. 

The  displacement  and  compression  of  certain  portions  of  the  intestine 
by  a  large  tumor  may  influence  the  condition  of  the  stools.  Slight  de- 
grees of  pressure  may  slightly  diminish  evacuation  of  the  bowels  (Martin), 
or,  as  in  the  case  reported  by  Lardy,  ma}'  flatten  the  colorless  stool.  There 
was  complete  intestinal  obstruction  in  the  cases  of  Brown  and  Hagen- 
bach  and  temporar}-  obstruction  in  Lardy's  case. 

The  jaundice  appearing  in  cysts  of  the  pancreas  may  be  explained  by 
the  compression  of  the  ductus  choledochus  by  the  tumor.  In  a  case 
reported  by  Gould  the  jaundice  was  transitory,  and  may  have  been  caused 
by  a  duodenal  catarrh.  Jaundice  is  not  always  caused  by  the  pressure 
of  the  pancreatic  cyst  on  the  common  duct.  In  the  case  described  by 
Cruveilhier,  a  scirrhus  situated  at  the  exit  of  the  common  duct  caused 
both  jaundice  and,  by  closure  of  the  Wirsungian  duct,  a  cyst  of  the  pan- 
creas. In  the  case  reported  by  Phulpin.  a  gall-stone  lay  in  the  ductus 
choledochus  and  caused,  on  the  one  hand,  jaundice,  and,  on  the  other,  a 
cyst  of  the  pancreas,  by  compression  of  the  duct  of  "Wirsung.  In  the 
case  reported  by  Friedreich,  also,  an  annular  cancer  of  the  descending 
portion  of  the  duodenum  closed  the  common  duct,  produced  jaundice, 
and  at  the  same  time  compressed  the  duct  of  Wirsung,  which  entered  the 
duodenum  separately  from  the  common  duct  and  caused  its  dilatation, 
with  the  production  of  numerous  saccular  diverticula. 

The  ureter  also  may  be  compressed  by  a  large  tumor,  and  thus  the 
outflow  of  urine  from  the  kidney  be  prevented,  as  in  Reeve's  case,  in 
which  the  right  ureter  was  obstructed.  Ascites  and  edema  of  the  lower 
extremities  may  result  from  the  interference  with  the  circulation  in  the 
abdomen,  as  in  the  case  of  all  large  abdominal  tumors. 

Certain  changes  in  the  urine  deserve  especial  mention,  particularly 
the  occurrence  of  sugar.  Diabetes  is  mentioned  in  nine  cases  (Bull, 
Churton,Goodmann,Horrocks,  and  Morton,  Malcolm  Mackintosh,  Nichols, 
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V.  Recklinghausen,  Riegner  [traces  of  sugar],  Zweifel-Mulert).  In  the 
case  operated  upon  by  Zweifel  there  was  no  sugar  previous  to  the  opera- 
tion. Afterward  the  urine  sometimes  contained  sugar  and  at  times  it 
was  absent.  There  are  reports  from  the  autopsies  of  six  of  the  cases. 
Nichols  found  that  the  pancreas  was  wholly  destroyed  by  the  formation  of 
the  cyst.  Goodmann  saw  atrophy  and  Churton  observ^ed  fibrous  de- 
generation of  the  pancreas  (see  page  70).  Kiister  reports  polyuria. 
Albuminuria  is  mentioned  several  times. 

Fever  is  often  recorded,  and  may  depend  upon  the  accompanying 
diseases,  peritonitis,  hemorrhage  into  or  suppuration  of  the  cj'st.  Saliva- 
tion is  to  be  mentioned  among  the  symptoijis  which  have  been  attributed 
to  diseases  of  the  pancreas.  It  is  ob"vdously  not  characteristic,  because 
it  has  been  obserA^ed  only  tviice  (Battersby,  Ludolph).  The  interference 
with  the  action  of  the  stomach  in  these  cases  may  have  been  of  impor- 
tance in  producing  this  condition. 

General  emaciation  is  one  of  the  most  frequent  symptoms.  It  occiu^s 
almost  constantly,  and  is  rarely  noted  as  absent.  It  may  be  very  great 
and  rapidly  occur.  In  Kiister's  case  the  patient  lost  15  kg.  in  four 
months.  t\Tien  the  formation  of  the  cyst  is  complicated  ^dth  a  mahgnant 
neoplasm,  as  in  the  case  of  Hartmann,  the  emaciation  is  not  striking,  and 
is  sufficiently  explained  by  the  cachexia  associated  with  the  development 
of  the  neoplasm.  The  cause  of  the  disturbance  of  nutrition  and  the 
feeUng  of  weakness  is  equally  obvious  when  there  is  diabetes.  The 
emaciation,  however,  occurs  in  very  many  cases  in  which  there  is  neither 
a  neoplasm  nor  diabetes.  In  such  cases  the  cause  cannot  be  satisfactorily 
explained.  It  may  be  that  in  many  cases,  as  in  those  of  Kiister  and 
Riegner,  a  faulty  proteid  digestion  contributes  to  the  poor  nutrition, 
but  it  also  may  be,  especially  in  large  tumors,  that  the  interference  with 
the  function  of  other  vital  organs  is  responsible  for  the  emaciation,  or, 
as  Kiister  claims,  the  participation  of  the  nen'ous  system,  especially 
of  the  celiac  plexus,  may  exert  an  injurious  influence  on  the  general 
nutrition.  All  this,  however,  is  at  present  mere  hypothesis.  It  is  certain 
that  very  frequently  there  is  emaciation,  and  that  after  successful  opera- 
tion there  is  often  a  rapid  increase  of  weight  and  of  strength. 

Among  the  objective  symptoms,  the  physical  conditions  and  the 
demonstrable  tumor  are  especially  important.  The  abdomen  is  flat 
or  retracted  (Hagenbach)  but  exceptionally,  as  in  the  case  of  small 
cysts.  As  a  rule,  it  is  more  or  less  distended  and  swoUen.  The  dis- 
tention is  limited  to  one  or  another  region,  and  eventually  the  entire 
abdomen  is  involved,  according  to  the  seat  and  size  of  the  tumor. 
In  far  the  greatest  number  of  cases  the  distention  takes  place  in  the 
epigastrium.  The  left  epigastrium,  the  mesogastrium,  and  the  left  hypo- 
chondrium  are  more  frequently  the  seat  of  the  tumor  than  the  right  half 
of  the  body,  because  the  tail  and  the  body  of  the  pancreas  are  more 
frequently  the  seat  of  the  development  of  the  c^'st  than  is  the  head. 

Large  tumors  may  descend  and  occupy  the  meso-  and  hypogastrium, 
or  ra&y  be  found  simply  in  the  hypogastrium,  as  in  Treves's  case,  where  the 
tumor  lay  between  the  umbilicus  and  pubes.  Yery  large  tumors  fiU  the 
whole  abdomen,  as  in  the  cases  reported  by  Riedel,  Ludolph,  and  Hulke. 
The  distention  of  the  abdomen  from  large  tumors  is  at  times  uniform. 
Its  circumference,  under  such  conditions,  may  increase  enormously,  as  in 
Martin's  case,  in  which  it  reached  61  inches. 

As  a  rule,  the  distention  is  rather  localized,  and  the  tumor  projects 
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distinctly  on  inspection  of  tiic  ahtlonicn.  The  surface  of  the  tumor  is 
generally  smooth  and  is  tensely  stretched.  Fluctuation  is  connnon  when 
the  cyst  is  hyperdistendcd,  but  the  sense  of  fluctuatif)n  is  indistinct  and 
may  even  be  wholly  absent.  On  percussion  over  the  tumor  there  is  either 
flatness  or  a  dull  tympanitic  resonance,  the  latter  depending  ujjon  the 
situation  of  the  tumor  behind  the  stomach  and  colon.  The  modificfl 
tympanitic  zone  may  be  at  the  upper  or  lower  border  of  the  tumor  or  in 
both  j)laces,  or  over  the  entire  tumor,  accordinji  to  the  relations  of  the 
stonuich  and  colon  to  the  cyst.  The  character  of  t  he  resonance  may  change 
according  to  the  distention  of  the  stomach  and  intestine  with  air  and 
solid  contents.  The  relation  of  the  tumor  to  its  surroundings  a.s  deter- 
mined l\v  percussion  will  further  be  considered  in  the  section  on  diagnosis. 
The  tumor  is  sometimes  movable  with  respiration,  and  in  certain  cases 
has  been  moved  laterally. 

DIAGNOSIS. 

Cysts  of  the  pancreas  belong  to  the  few  diseases  of  that  organ  the 
recognition  of  which  is  possible  during  life.  The  knowledge  and  succes.s- 
ful  treatment  of  pancreatic  cysts  are  due,  above  all,  to  surgery,  which 
has  reached  the  ]:)ancreas  in  its  triumphal  progress  into  the  previously 
closed  region  of  the  viscera. 

''  The  diagnosis  of  the  formation  of  a  cyst  in  the  pancreas,"  says 
Friedreich,  "will  of  course  be  possible  only  in  those  cases  in  which  the 
tumor  has  reached  a  considerable  size."  In  1878  he  could  state  nothing 
of  a  diagnosis  actually  having  been  made  during  life.  In  1883  Gussen- 
bauer  came  very  near  making  the  diagnosis  of  a  pancreatic  cyst,  being 
in  doubt  only  between  a  cyst  of  the  pancreas  and  one  of  the  adrenal 
gland. 

Following  Gussenbauer,  Senn  in  1885,  and  in  1886  and  1887  Kiister, 
Bull,  and  Subotic,  made  correct  diagnoses.  Wolfler  was  the  first  to 
make  this  in  a  woman.  According  to  the  published  reports  of  cases 
at  hand,  the  diagnosis  was  correctly  made  before  an  operation  in  27 
instances.  It  must  be  stated,  however,  that  it  is  by  no  means  sure 
that  pancreatic  cysts  were  actually  present  in  all  these  cases.  In  most 
of  them  the  cyst  was  not  extirpated,  but  merely  drained  after  one  or 
two  incisions,  and  the  diagnosis,  as  a  rule,  was  based  solely  on  the  fact 
that  the  cysts  lay  in  the  upper  abdomen,  did  not  communicate  with  the 
liver  or  kidne}',  and  the  contents  were  diastasic  or  emulsified  fat.  As  is 
explained  later,  these  are  not  positive  proofs.  Absolute  proof  is  fur- 
nished only  when  pancreatic  secretion,  -^-ith  all  its  cjualities,  including 
that  of  proteid  digestion,  is  found;  or  when  undoubted  pancreatic  juice 
escapes  from  the  fistula  following  the  operation. 

An  examination  of  the  literature  shows  that  these  c>'sts  are  con- 
founded with  the  most  diverse  processes,  oftenest  with  ovarian  cysts  and 
echinococci  of  the  liver.  Pancreatic  cysts  have  been  mistaken  also  for 
aortic  aneurysms,  for  cysts  of  the  peritoneum  or  of  the  retroperitoneal 
tissue,  of  the  mesentery,  of  the  adrenal,  of  the  kidney,  of  the  spleen, 
for  abscesses  of  the  abdominal  wall,  for  echinococci  of  the  omentum,  for 
perinephritic  abscess,  for  omental  tumors,  etc.  The  diagnosis  of  a  pan- 
creatic cyst,  then,  is  first  to  be  considered  when  there  is  a  palpable  or 
visible  tmnor.  Months  or  years  may  elapse  between  the  beginning  of 
the  disease  and  the  development  of  the  tumor,  and  during  this  time  it 
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is  impossible  to  make  the  diagnosis.  If  in  chronic  pancreatitis  dilata- 
tion of  the  gland  ducts  and  consequent  cyst  formation  has  resulted 
from  the  gradual  constriction  of  excretory  ducts,  then,  as  has  been 
stated  in  the  section  on  Pancreatitis,  it  will  rarely  be  possible  to  more 
than  suspect  such  a  disease  of  the  pancreas.  An  exact  diagnosis  beyond 
a  certain  degree  of  hypothesis,  or  at  the  most  probability,  will  in  such 
cases  be  wholly  impossible. 

The  suspicion  of  a  disease  of  the  pancreas  may  certainly  be  aroused 
if  there  are  occasional  colic  resembling  celiac  neuralgia,  steatorrhea,  many 
undigested  muscle-fibers  in  the  stools,  or  diabetes.  The  diagnosis  of 
cyst  first  becomes  possible  when  there  is  in  the  upper  abdomen  a  visible 
or  palpable  tumor  in  which  there  is  also  fluctuation. 

The  results  of  physical  examination  are  important,  and  first  of  all 
palpation,  which  through  resistance  fixes  the  position  and  size  of  the 
tumor,  and  makes  fluctuation  evident.  Percussion  establishes  the 
presence  of  dulness,  tympany,  or  modified  tympany  over  the  tumor. 

It  is  important  to  establish  the  previously  mentioned  relation  of  the 
tumor  to  the  stomach,  colon,  and  small  intestine.  In  order  to  determine 
this  point,  the  distention  of  the  stomach  ^\dth  carbonic  acid  is  recom- 
mended, by  means  of  the  administration  of  tartaric  acid  and  sodium, 
bicarbonate,  or  with  atmospheric  air,  and  the  filling  of  the  colon  with 
fluid  or  ^\dth  air. 

The  distention  of  the  stomach  mth  air  is  the  most  effective,  as  has 
previously  been  stated.  When  it  is  inflated  with  carbonic  acid,  the 
quantity  of  gas  set  free  from  the  carbonated  mixture  cannot  be  accurately 
determined,  while  if  air  is  used  it  may  be  introduced  gradually  and  the 
stomach  is  distended  slowly,  thus  rendering  the  condition  much  clearer. 
The  intestine  may  easily  be  distended  with  a  tube  having,  two  bulbs 
attached. 

The  determination  of  the  situation  of  the  cyst  with  reference  to  the 
colon  and  stomach  is  one  of  the  most  important  aids  in  diagnosis.  The 
difficulty  and  not  infrequent  impossibility  of  a  differential  diagnosis  is 
in  many  cases  apparent  from  the  numerous  wrong  diagnoses  which  have 
been  made. 

The  situation  and  size  of  the  cyst  cause  it  to  be  confounded  with 
various  tumors  arising  from  other  organs  than  the  pancreas,  but  shomng 
similar  physical  conditions.  The  follo\ving  tumors  situated  in  the  upper 
abdomen  are  especially  to  be  considered:  echinococcus  of  the  liver, 
spleen,  mesentery,  or  peritoneum;  hydronephrosis;  dropsy  of  the  gall- 
bladder; abscess  of  the  abdominal  wall;  aneurysm  of  the  aorta  and  its 
branches;  soft  apparently  fluctuating  sarcoma  of  the  hver;  cysts  of  the 
omentum  or  mesentery;  cysts  or  collections  of  fluid  in  the  omental 
bursa;  cysts  of  the  kidney  or  adrenal  bodies. 

Many  of  these  possibilities  of  error  may  be  avoided  by  greater  care 
in  examination.  Thus,  aneurysm  of  the  aorta  or  its  branches,  abscess 
of  the  abdominal  wall,  peritoneal  tumor,  or  sarcoma  of  the  liver  may 
easily  be  excluded.  The  chief  difficulty  lies  between  echinococcus  of 
the  liver  and  cyst  of  the  pancreas,  since  echinococci  of  the  spleen,  peri- 
toneum, and  omental  bursa  are  very  rare.  In  this  case  percussion  may 
decide,  but  it  must  be  tried  both  in  the  recumbent  and  upright  positions 
of  the  patient.  When  the  stomach  is  inflated,  it  will  lie  in  front  of  the 
pancreatic  cyst,  while  in  echinococcus  of  the  liver,  especially  of  the  left 
lobe,  the  stomach,  as  a  rule,  lies  behind  the  tumor.     In  many  but  not  in 
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all  ('as(\s  it  will  be  possible  to  liiid  hctuccii  tliu  liver  and  the  cyst  a  tyiii- 
paiiitic  area  which  becomes  (limiiiished  on  dcoi)  inspiration. 

The  mobility  of  the  tumor  is  of  uncertain  value  in  the  difTerentiation, 
as  pancreatic  cysts  also  may  be  movable  with  respiration.  If  the  patient 
is  examin(Hl  in  the  uprif!;ht  position,  it  may  happen,  as  Kiister  sujif^ests, 
that  the  cyst  will  descend,  and  then  it  may  be  ])o.ssible  tf)  recognize  a 
distinct  tymi)anitic  ar(>a  betw(>en  the  livei'  and  the  cyst,  \vhich  could  not 
be  ascertained  when  the  (examination  was  made  in  the  recumbent  position. 

Puncture,  which,  however,  is  ccrtainlj'  not  entirely  free  from  danger, 
permits  more  exact  differentiation  between  cchinococcus  of  the  liver 
and  pancreatic  cyst.  Other  cystic  tumors  of  the  liver  do  not  attain  so 
large  a  size,  for  cystic  enlargements  of  the  bil(>-ducts  are  small;  hence 
puncture  with  the  Praxaz  syringe,  recommended  especially  by  Kiister, 
may  clear  up  the  diagnosis.  Other  sui-geons  also  consider  that  puncture 
in  these  cases  is  not  wholly  free  from  danger,  Ijecause  echinococcus 
fluid  or  pus,  even  if  there  is  supi)uration  of  the  echinococcus  sac,  may 
possibly  flow  into  the  peritoneal  cavity. 

Karewsld  considers  exploratory  puncture  dangerous,  because  other 
organs  may  be  injured.  In  one  of  his  patients  he  penetrated  the 
stomach  in  spite  of  the  fact  that  he  was  able  to  prove  the  presence  of  the 
stomach  above  the  cyst.  The  stomach  was  pressed  flat  between  the  cyst 
and  the  abdominal  wall,  and  only  a  small  portion  of  it  lay  above  the 
cyst.  A  possible  puncture  of  the  colon  would  not  be  wholly  free  from  risk. 
Kiister,  on  the  contrary,  regards  the  danger  of  exploratory  puncture 
as  very  slight,  since  the  escape  of  echinococcus  fluid  and  pancreatic 
secretion  causes  only  temporary  disturbances. 

According  to  my  humble  opinion,  an  operation  should  be  undertaken 
whether  there  is  an  echinococcus  cyst  or  one  arising  in  the  pancreas, 
because  the  operation  will  first  definitely  decide  the  nature  of  the  cyst. 

The  examination  of  the  contents  of  the  cyst  in  echinococcus  of  the 
liver  shows  clear  watery  fluid,  free  from  albumin,  in  which  on  microscopic 
examination  there  are  either  booklets  or  at  least  an  absence  of  all  morpho- 
logic elements,  which  likewise  is  to  be  regarded  as  characteristic.  If, 
however,  the  echinococcus  is  sterile  and  the  sac  contains  pus,  the  presence 
of  booklets  indicates  the  existence  of  an  echinococcus.  Puncture  may 
decide  also  between  a  cyst  in  the  tail  of  the  pancreas  and  echinococcus 
of  the  spleen.  Other  cystic  tumors  in  the  spleen  are  ver}-  rare,  although 
Kiister  found  in  it  a  ca^dty  larger  than  the  fist. 

The  distinction  between  pancreatic  cyst  and  hydronephrosis  is  diffi- 
cult, and  in  many  cases  is  first  made  evident  b}'  the  examination  of  the 
liquid  contents.  The  history  at  times  may  give  a  clue.  Hydronephrosis 
should  first  be  thought  of  if  there  are  renal  colic,  lumbar  pain  in  the 
vicinity  of  the  tumor,  and  urinary  difficulties,  or  the  previous  escape  of 
renal  concretions  or  a  characteristic  condition  of  the  urine. 

If  the  fluid  at  the  operation  is  due  to  hydronephrosis,  the  sediment 
will  contain  epithelium  from  the  calices  or  pelvis  of  the  kidney.  The  fluid 
will  also  contain  urea,  which  is  rarely  absent,  and  then  only  late  in  the 
disease;  also  uric  acid  and  so-called  mucin  and  metalbumin  or  par- 
albumin (Senator).  Pancreatic  cysts  may  be  confounded  also  with 
chylous  cysts  or  cysts  of  the  mesenter}-.  Chylous  cysts,  according  to 
Kiister,  seldom,  if  ever,  lie  above  the  navel,  since  they  correspond  to  the 
position  of  the  recept^culum  chyli  just  above  or  just  below  the  umbilicus. 

Mesenteric  cysts  are  characterized  by  great  mobility,  which  is  lacking 
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in  cysts  of  the  pancreas.  As  Hochenegg  states,  the  mesenteric  cyst  which 
is  seated  somewhere  in  the  vicinity  of  the  navel  may  so  be  pushed  upward 
as  to  disappear  completely  beneath  the  costal  cartilages,  and  downward 
as  far  as  the  entrance  to  the  pelvis.  Pancreatic  cysts  never  show  such 
a  degree  of  mobility.  The  large  cysts  which  almost  entirely  fill  the 
abdomen  are  echinococcus  cysts  of  the  liver  and  ovarian  cysts.  The 
means  of  differentiating  the  former  have  already  been  stated.  The 
presence  of  a  tympanitic  area  between  the  liver  and  tumor  is  in  favor  of 
a  pancreatic  cyst. 

The  confusion  between  pancreatic  and  ovarian  cysts  is  most  frequent 
and  most  easily  understood.  An  ovarian  tumor  is  usually  first  thought 
of  in  consequence  of  its  greater  frequency  and  the  relative  rarity  of  cysts 
of  the  pancreas.  The  history  in  such  cases  aids  in  the  distinction,  and 
women  can  often  state  where  the  tumor  appeared  first.  The  prominence 
of  pancreatic  cysts  is  above  the  navel,  a  position  which  contraindicates 
an  ovarian  tumor.  Thorough,  careful  percussion  in  different  positions 
of  the  body  permits  the  recognition  of  even  very  large  ovarian  tumors, 
according  to  the  experience  of  Kiister.  "  Large  ovarian  tumors  fill  at 
least  one  iliac  fossa  so  completely  that  there  is  no  tympanitic  resonance 
below  the  tumor.  On  the  other  hand,  they  rarely  reach  so  near  the 
hver  and  diaphragm  that  it  is  impossible  to  recognize  a  tympanitic  area 
above  them.  Nevertheless,  it  would  scarcely  happen  that  a  pancreatic 
cyst  descending  from  the  upper  abdomen  would  so  completely  fill  only 
one  side  of  the  pelvis  that  no  tympanitic  zone  could  be  distinguished 
between  the  upper  border  of  the  pubic  bone  and  the  tumor.  But 
when  it  is  suspected  that  there  may  be  a  pancreatic  cyst,  the  inflation 
of  the  stomach  with  carbonic  acid  offers  an  excellent  means  of  dis- 
crimination; for  the  stomach  must  lie  in  front  of  the  pancreatic  cyst, 
while  the  ovarian  cyst  must  crowd  it  backward." 

•  The  examination  of  the  fluid  from  the  cyst  permits  the  distinction 
in  many  but  not  in  all  cases.  The  objections  to  exploratory  puncture 
Avith  the  Pravaz  syringe  have  already  been  stated.  Disagreeable  results 
may  follow  the  escape  of  pancreatic  fluid,  or  the  contents  of  a  suppurating 
cystoma  of  the  ovary,  or  the  epithelial  contents  of  a  dermoid  cyst.  The 
last-mentioned  tumors  rarely  become  so  large  as  to  be  confounded  with 
cysts  of  the  pancreas. 

The  value  of  the  examination  of  the  cyst  fluid  has  been  overestimated 
by  many.  The  contents  of  undoubted  pancreatic  cysts  may,  during 
their  long  continuance,  undergo  such  changes  after  prolonged  retention 
that  they  present  none  of  the  specific  peculiarities  of  the  pancreatic 
secretion.  But  even  when  certain  characteristics  are  present,  they  prove 
nothing.  Great  weight  has  formerly  been  placed  on  the  diastatic  ferment, 
but  this  has  proved  erroneous.  Von  Jaksch  found  small  quantities  of  a 
saccharifying  ferment,  at  times  transforming  starch,  in  ascitic  fluid  and 
in  the  contents  of  abdominal  cysts  of  other  origin  than  the  pancreas. 
It  must  be  proved  at  least  that  the  fluid  after  the  addition  of  starch  not 
only  possesses  reducing  qualities,  but  maltose  must  be  formed,  for  other 
diastatic  fluids  do  not  change  starch  to  maltose  (v.  Jaksch). 

The  diagnostic  value  of  the  frequently  mentioned  emulsifying  quality 
is  not  much  more  satisfactory.  It  is  undoubtedly  absent  in  many  pan- 
creatic cysts,  but,  as  Frerichs  has  already  stated,  a  slight  emulsifying 
action  on  fats  may  be  possessed  by  other  cystic  fluifls  of  alkaline  reaction 
and  by  transudates. 
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The  |)r(>.siMK'(>  of  trypsin  in  ihc  fluid  is  the  real  test  aii<l  this  is  ofton 
absent  in  tlio  contents  of  pancrcutic  cysts. 

If  a  fistula  results,  the  secretion  may  represent  [)ure  fmncreutic  fluid, 
even  if  the  fluid  escaping  at  the  time  of  the  operation  has  none  of  the 
physiologic  (jualities  of  the  pancreatic  secretion.  The  presence  of  l)lf)od 
in  the  contents  of  the  pancreatic  cyst  is,  as  Kiister  states,  an  important 
diagnostic  sign.  Hemorrhagic  contents  occur  only  in  an  ovarian  cystoma, 
with  a  twisted  pedicle,  hut  sucli  tumors  are  relatively  small,  and  do 
not  extend  to  the  upper  alxlomen  (Kiister).  There  are,  however,  enough 
pancreatic  cysts  in  which  there  is  no  blood. 

Kiister  regards  the  presence  of  fat  granular  corpuscles  as  cliarac- 
tcristic  of  pancreatic  cysts,  but,  as  Karewski  asserts,  these  may  be 
absent.  On  the  other  liand,  fat  granular  corpuscles  may  be  found  as 
the  product  of  fatt}-  degeneration  of  epithelium  even  in  the  contents  of 
an  ovarian  cyst. 

In  spite  of  the  above-mentioned  numerous  means  of  diagnosticating 
pancreatic  cysts  there  is  at  times  difliculty  in  making  a  diagnosis,  which 
in  many  cases  is  first  positively  established  after  the  operation  or  at  a 
postmortem  examination. 
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The  statements  widely  differ  regarding  the  time  between  the  appear- 
ance of  the  first  symptoms  of  a  pancreatic  cyst  and  the  period  when  it  is 
first  seen,  diagnosticated,  and  operated  upon.  Doubtless  there  are  acute 
cases,  while,  on  the  other  hand,  the  process  ver}'  frequently  extends 
over  a  period  of  years.  The  onset  can  rarely  be  stated  with  certainty,  and 
is  possible  onl}'  when  it  follows  injury.  In  all  other  cases  no  positive  clue 
to  the  beginning  of  the  process  can  be  drawn  from  the  vague  statements 
of  the  occurrence  of  colic,  disturbances  of  digestion,  pain,  etc.  If,  as  in 
most  cases,  chrome  pancreatitis  must  be  regarded  as  the  cause,  the 
beginning  of  the  disease  is  naturally  obscure  and  only  approximately  to 
be  determined. 

Cysts  may  develop  very  rapidly  after  trauma.  In  Littlewood's  case 
an  epigastric  swelling  occurred  thirteen  days  after  the  kick  of  a  horse. 
Three  weeks  after  a  trauma,  Kulenkampf  found  a  painful  tumor  in  the 
epigastrium.  In  Fisher's  case  fever,  hematemesis,  melena,  and  a  small 
tumor  developed  a  few  days  after  a  fall  from  a  wagon;  three  weeks 
later  an  operation  was  performed.  In  a  boy  two  years  old  whose  case  was 
reported  by  I.ynn,  there  was  collapse  and  vomiting  after  the  child  was 
run  over;  three  weeks  later  a  swelling  of  the  abdomen  was  noted. 

In  contrast  \Wth  this  rapid  development,  there  are  certainly  many 
cases  in  which  the  cysts  have  existed  for  years.  In  such,  the  growth 
is  often  periodical  after  being  ciuiescent  for  a  long  period,  or  the  enlarge- 
ment is  very  slow.     Pregnancy  causes  no  increase  in  size  (Mayo). 

The  assertions  concerning  the  long  duration  are  naturalh-  to  be 
accepted  with  considerable  hesitation,  because  the  physician  can  depend 
only  on  the  statements  of  the  patient,  which  cannot  be  fiu-ther  controlled. 
Thus,  Hulke  reports  the  existence  of  a  tumor  since  childhood  in  a  woman 
forty-seven  years  old.  That  a  cyst  may  last  sixteen  years  is  definitely 
established  by  Martin.  The  first  operation  was  performed  in  1873  and 
an  irremovable  tumor  was  found  behind  the  large  intestine  and  meso- 
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colon.  In  1889  the  abdomen  increased  rapidly  in  size  and  an  operation 
was  performed.  In  the  case  observed  in  my  hospital  and  reported  by 
Salzer,  the  cyst  had  certainly  existed  for  twelve  years.  A  woman  thirty- 
five  years  old,  operated  upon  by  Glutton,  is  said  to  have  had  a  tumor  in 
the  left  side  of  the  abdomen  for  twenty  years.  In  most  cases  one  to 
three  years  elapse  between  the  first  symptoms  of  the  disease  and  the  time 
when  the  cyst  was  observed. 


PROGNOSIS* 

Pancreatic  cysts  may  come  to  a  standstill,  and  are  then  sometimes 
found  unexpectedly  at  a  postmortem  examination.  In  very  rare  cases 
the  cyst  may  ruptm-e  into  one  of  the  neighboring  hoUow  organs,  as  the 
stomach,  ^^•ith  consequent  hematemesis,  or  into  the  intestine  ^^dth  subse- 
quent hemorrhagic  stools  or  the  evacuation  of  watery  alkaline  contents. 
If  such  a  communication  between  the  cyst  and  intestine  exist  for  some 
time,  there  may  be  a  thoroughlj^  characteristic  rise  and  fall  in  the  size  of 
the  tumor,  and  the  latter  may  wholly  disaj^pear  at  times,  but  at  the  next 
examination  be  again  distinctly  palpable.  Operation  exercises  the  most 
favorable  influence  upon  the  course. 


TREATMENT* 

Nothing  is  to  be  expected  from  the  internal  treatment  of  pancreatic 
cysts.  The  formation  of  the  cyst  cannot  be  avoided  even  when  its  most 
frequent  cause,  chronic  interstitial  pancreatitis,  can  positively  be  diag- 
nosticated. The  progress  of  the  disease  perhaps  might  be  influenced  by 
a  timely  treatment  if  there  were  positive  indications  that  the  condition 
was  caused  by  gaU-stones  or  syphilis. 

The  great  advance  of  surgery  has  included  the  pancreatic  cyst  in  its 
field  of  successful  treatment.  Fifteen  years  ago  Gussenbauer  first  intro- 
duced an  effective  means  of  operating  and  was  successful,  and  now  the 
number  of  cases  of  recovery  increases  from  year  to  year.  One  hundred 
and  one  operations  T\'ith  81  recoveries  are  to  be  found  in  134  cases. 
Although  it  is  by  no  means  sure  that  in  all  of  these  pancreatic  cysts 
were  present,  yet  the  facts  mentioned  must  be  accepted,  and  there  is  no 
doubt  that  the  percentage  of  recoveries  wdll  become  far  more  favorable 
as  the  method  of  operation  is  now  quite  well  established  and  it  is  unneces- 
sary to  make  any  new  experiments  in  this  direction. 

The  following  methods  of  operating  have  been  employed:  (1)  Simple 
puncture;  (2)  Recamier's  procedure;  (3)  total  extirpation;  (4)  partial 
extirpation  ^\'ith  subsecjuent  drainage;  (5)  incision  in  two  operations 
with  drainage;  (6)  single  incision  ^^ith  drainage. 

1.  Puncture  was  undertaken  7  times  with  5  fatal  results. 

Dixon,  simple  puncture;  Hagenbach,  laparotomy,  puncture,  death  from 
"ileus";  Horrocks  and  Morton,  puncture  and  aspiration;  Lloyd,  puncture ;  Railton, 
punctiu^e  twice,  the  first  time  with  aspiration  and  the  second  time  with,  drainage; 
Ljmn,  puncture  with  aspiration,  recovery ;  Stiller,  exploratory  puncture,  recovery  (?). 

2.  Recamier's  procedure  was  tried  but  once;  then  by  Ledentu.  At 
intervals  of  two  to  three  days  the  CA'st  was  cauterized  five  times  Tsith 
caustic  potash;  perforation  then  took  place  at  the  base  of  the  eschar; 
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aftci- two  and  a  half  days,  death  from  peritonitis.    The  stomach  was  opened 
by  the  eauterization. 

8.  Total  extirpation  was  performed  11  times,  two  beinj»;  fatal. 

Recovery  in  tlie  nvses  of  Bozeinann,  Cibert,  Clutton,  Eve,  Heinricius  (2  ctutes), 
Martin,  Scliroctler,  Zwoifel.     Death  in  tlio  cases  of  Riedel  and  Salzer. 

4.  Partial  extirpation  12  times  with  4  fatal  results. 

Kecovery  in  the  cases  of  Filijiow,  Emmet  Ciiffin,  Hensche,  v.  Petrykowski, 
Sohroeder,  Tohin,  Trombetta,  Zawadzki.  Death  in  those  of  Hulkc,  Kootz,  bu<lolj)h, 
and  Zukowski. 

5.  The  incision  in  two  operations  was  performed  12  times,  one  proving 
fatal  (diabetes). 

Recovery  in  the  cases  of  Albert  (2  cases),  Annandalc,  Dreyzehner,  Fenper, 
Finotti  (2  cases),  Kulenkampf,  Steele,  Subotic,  Thiersch.  Death  from  diabetes  in 
Bull's  case  three  and  a  half  months  after  the  first  incision. 

6.  The  single  incision  was  performed  58  times  with  death  in  .seven 
(but  independent  of  the  operation  in  four). 

Recovery  in  the  cases  of  Agnew,  Ashhurst,  Barnett,  Brown,  Chew  and  Cathcart, 
Dieckhoff,  Flaischlen,  Fisher  (2  cases),  Goiffey,  Gould  (2  cases),  Gussenbauer  (3 
cases),*  Herczel,  Hinrichs,  Holmes,  Karewski  (2  cases),  Kramer,  Kiister,  Lardy, 
Lindner,  Littlewood,  Lloyd,  Ludolph,  Martin,  Mayo,  Mumford,  Xewton,  Ochsncr, 
Osier,  McPhedran,  Richardson  (2  cases),  Riedel,  Riegner,  Schnitzler  (2  cases),  Senn, 
Swain,  Schwarz,  Stapper,  Thoren,  Tremaine,  Treves,  Tricomi,  de  Wildt,  Witzel, 
"Wolfler.  Death  in  the  cases  of  Churton :  second  laparotomy  on  account  of  collection 
of  pus  behind  the  stomach,  Durante;  two  days  after  the  operation  uncontrollable 
vomiting,  Gould;  peritonitis,  Hartmann;  death  from  cancerous  cachexia  seven 
weeks  after  the  operation,  Reeve;  death  from  "  fever"  three  months  after  the  opera- 
tion, Savilli;  spontaneous  rupture  of  -a  pancreatic  cyst,  puriform  infiltration  behind 
the  pancreas,  laparotomy,  suture  of  the  sac,  death  in  collapse ;  Schwarz,  sepsis. 

The  method  which  is  now  chiefly  used  and  the  details  of  which  are 
given  by  Gussenbauer  is  the  completion  of  the  operation  at  once,  the 
wall  of  the  cyst  being  stitched  to  the  abdominal  wound  and  the  cavity 
drained. 

Appendix. — There  are  but  few  observations  regarding  the  occurrence 
of  echinococcus  in  the  pancreas.  Claessen  mentions  several  doubtful 
cases  of  Chambon  de  Montaux,  Portal,  and  Engel.  Heller  states  that 
echinococcus  occurs  rarely  in  the  pancreas,  and  cites  the  case  of  Seidl. 
Tricomi  asserts  that  seven  cases  are  noted  in  the  Uterature,  but  does  not 
mention  any  of  them.  According  to  Nimier,  Briggs  extirpated  an 
echinococcus  sac  which  had  undergone  sarcomatous  degeneration.  Hook- 
lets  had  been  found  in  the  fluid  obtained  by  puncture. 


VI.  HEMORRHAGE. 

Hemorrhage  into  the  pancreatic  tissue  occurs  relatively  often.  This 
statement,  however,  appUes  only  to  slight  punctate  hemorrhages,  such  as 
occur  in  diseases  of  the  heart,  lungs,  and  liver,  as  manifestations  of  stasis, 
in  hemorrhagic  diathesis  (scorbutus,  purpura,  morbus  maculosus  Werlh.), 

*  A  fourth  case  of  successful  operation  bj^  Gussenbauer  was  omitted  by  mistake 
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eclampsia  (Schmorl,  Lubarsch),  phosphorus-poisoning,  acute  exanthemata 
or  other  infectious  diseases,  and  in  various  inflammatory  processes  in 
the  pancreas  itself. 

In  acute  and  chronic  pancreatitis  the  hemorrhages  are  either  fresh, 
often  microscopically  minute,  or,  if  old,  are  evidenced  by  round  or  oblong, 
small,  pigmented  foci  or  spaces  and  gaps,  which  are  filled  with  a  more  or 
less  discolored  serous  fluid  and  are  limited  by  dense,  rust-colored  walls 
which  project  toward  the  interior  (Klob,  Friedreich).  The  ready  occiu"- 
rence  of  hemorrhage  into  the  pancreatic  tissue  may  be  due  to  the  anatomic 
structure  of  the  organ  and  its  vessels.  Klebs  seeks  for  the  cause  of  the 
hemorrhages  in  the  corroding  action  of  the  pancreatic  secretion,  and  Fitz 
calls  to  mind  the  fact  known  to  anatomists  that  when  the  arteries  are 
injected,  the  fluid  used  easily  escapes  from  the  pancreas — a  result  which 
may,  to  be  sure,  as  Dieckhoff  suggests,  be  due  to  postmortem  changes. 

Pancreatic  hemorrhages  easily  occur,  as  already  mentioned,  in  different 
experiments  on  animals,  as  total  or  partial  extirpation,  and  artificially 
produced  inflammations. 

Large  hemorrhages  into  the  pancreas  may,  at  times,  in  spite  of  their 
extent,  be  only  incidental  and  without  essential  influence  on  the  course 
of  the  disease  and  the  final  outcome.  They  are  then  generally  con- 
nected -^dth  extravasations  of  blood  in  other  organs,  and  are  results  of 
severe  circulator}'  disturbances.  Doubtless  such  a  condition  would  be 
much  more  frequently  discovered  and  would  be  better  known  if  the 
reports  of  autopsies  relative  to  this  matter  were  published. 

In  the  reports  of  postmortem  examinations  in  1894  at  the  General 
Hospital  in  Vienna,  two  cases  of  hemorrhage  in  the  pancreas  are  noted 
— one  from  aortic  insufficiency,  the  other  in  emphysema.  To  the  cases 
of  this  kind  mentioned  in  Hterature  belongs  that  reported  by  Ger- 
hardt-Kollmann,  relating  to  a  woman  forty-seven  years  old,  who  died 
with  emphysema,  diffuse  bronchial  catarrh,  anasarca,  ascites  with  evidence 
of  a  high  degree  of  stasis,  and  marked  cyanosis. 

At  the  autopsy  the  peritoneum  over  the  convexity  of  the  duodenum  was 
found  suffused  with  a  considerable  hemorrhage.  Less  extensive  hemorrhages  were 
found  between  the  individual  pancreatic  lobules,  while  the  retroperitoneal  tissue 
behind  the  pancreas  as  far  as  the  hilus  of  the  spleen  was  infiltrated  with  blood.  There 
was  a  group  of  smaller  ecchymoses  in  the  large  intestine  behind  the  cecum. 

The  emphysema  in  this  case  is  doubtless  to  be  regarded  as  the  cause 
of  death,  and  the  pancreatic  hemorrhage  as  a  secondary  result  of  stasis. 
Kollmann  reports  a  similar  case  in  which  a  patient  with  mitral  stenosis 
and  left-sided  pleuritic  exudation  died  suddenly. 

At  the  autopsy  the  peritoneum  was  found  suffused  with  blood  in  the  region  of  the 
pylorus  in  consequence  of  a  subperitoneal  hemorrhage.  The  mucous  membrane  of 
the  stomach,  markedly  injected,  showed  small  ecchymoses  in  two  places,  while  the 
mucous  membrane  of  the  duodenum  was  suffused  with  blood  along  the  convexity; 
the  hemorrhagic  infiltration  extended  from  the  curvature  of  the  duodenum  into  the 
retroperitoneal  tissue  along  the  pancreas  to  the  hilus  of  the  spleen.  The  tail  of  the 
pancreas  was  hyperemic  and  showed  a  larger  amount  of  hemorrhage  than  the  head. 
The  appearance  of  the  pancreas  gave  no  evidence  of  fatty  degeneration.  The 
semilunar  ganglion  was  found  entirely  surrounded  by  the  hemorrhagic  infiltration. 

It  is  probably  impossible  to  decide  whether  in  this  case  the  sudden 
death  is  to  be  ascribed  to  the  diseased  heart  or  to  the  pancreatic  hemor- 
rhage so  affecting  the  semilunar  ganglion  as  to  have  caused  an  arrest  of 
the  function  of  the  heart  by  reflex  action. 
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The  communication  of  Rohm  probably  belongs  vindcr  this  head:  A 
female  mill  operative  thirty-seven  years  old  was  choked  by  a  man  and 
died  a  short  time  afterward.  At  the  autopsy  extravasations  of  blood 
from  the  size  of  a  bean  to  that  of  a  hazelnut  were  found  in  the  connective 
tissue  around  the  head  of  the  pancreas,  in  the  peritoneal  covering  of  the 
diaphrajim,  and  over  the  left  kidney.  Rehm  attributed  the  death  to 
suffocation  from  throttling,  while  Zenker,  who  made  a  report  on  the  same 
case,  regarded  the  hemorrhage  into  the  pancreas  as  the  cause  of  death, 
by  its  reflex  influence  on  the  nerve  plexus  there  situated.  Reubold  sup- 
ported Rehni's  view,  regarding  the  death  as  due  to  the  throttling,  and 
reports  an  analogous  case:  A  man  fifty  years  old  hanged  himself  in  prison. 
At  the  autopsy  the  middle  third  of  the  pancreas  was  dark  red;  the  gland- 
lobules  of  the  same  portion  contained  numerous  punctate  hemorrhages, 
and  from  6  to  10  separate  spots  could  be  distinguished  in  each  lobule;  there 
were  larger  hemorrhagic  infiltrations  between  the  lobules. 

Reubold  also  reports  two  cases  in  which  there  were  hemorrhages 
into  the  pancreatic  tissue,  the  one  of  morphin-poisoning  and  the  other  of 
bleeding  to  death.  All  the  organs  of  the  latter  patient  were  found  blood- 
less, but  there  was  quite  a  large  hemorrhagic  infiltration  of  about  one-third 
of  the  head  of  pancreas;  there  were  a  few  ecchymoses  also  in  the  stomach. 
I>arge  pancreatic  hemorrhages  have  been  observed  also  in  other  cases  of 
extreme  anemia;  thus,  in  a  puerpera  observed  by  Lawrence,  possibly  a 
case  of  pernicious  anemia,  as  held  by  Seitz,  the  pancreas  was  of  a  uniform, 
deep,  dark  red  color,  and  frojn  the  outside  felt  dense.  Large  hemor- 
rhages affecting  the  pancreas  alone  are  of  much  greater  interest,  and, 
at  times,  involve  the  whole  organ  and  the  surrounding  tissue,  and  are 
the  actual  cause  of  death.  They  are  not  ver}-  rare,  Dieckhoff  having 
collected  62  such  cases. 

ETIOLOGY. 

The  causes  of  the  hemorrhage  can  be  established  in  but  a  few  cases. 
The  follo^\ing  factors  are  to  be  considered,  most  of  which  are  based  upon 
the  able  publication  of  Seitz. 

1.  Disease  of  the  blood-vessels  (atheroma,  fatty  degeneration, 
alteration  of  the  vessel-walls  from  alcoholism,  syphilis,  etc.)  is  to  be 
regarded  as  the  most  frequent  cause.  The  anatomic  structure  of  the 
pancreas,  already  mentioned,  favors  the  rupture  of  atheromatous  vessels. 
Fitz  includes  among  these  anatomic  factors  the  presence  of  numerous 
small  vessels  immediately  influenced  by  the  powerful  aortic  pressure, 
the  great  variation  in  their  fulness  in  consequence  of  the  action  of  the 
diaphragm  and  abdominal  muscles,  the  stasis  caused  by  the  variations 
in  the  distention  of  the  stomach  and  intestine,  and,  finally,  the  slight 
counterpressure  from  the  surrounding  tissue,  almost  wholl}'  composed  of 
glandular  cells. 

The  follo^Wng  cases  ser^'e  to  illustrate  the  course: 

The  second  case  of  Prince :  A  woman  sixty-five  years  old,  much  addicted  to 
liquor;  feU  down-stairs  while  intoxicated,  then  went  out  and  came  home  drunk.  At 
daybreak  she  was  found  dead.  The  autopsy  showed  atheroma  of  the  middle  cerebral 
artery,  also  of  the  coronary  arteries,  and  slight  mitral  stenosis.  The  subperitoneal 
tissue  about  the  pancreas  was  moderately  infiltrated  with  fresh  blood.  The  tissue 
of  the  gland  showed  marked  hemorrhagic  infiltration  throughout  the  whole  organ, 
especially  in  the  head. 

Draper:  Sudden  death  from  pancreatic  hemorrhage.  A  woman  forty-four 
14 
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« 
years  old  was  found  dead  in  her  bed.  She  drank  alcoholic  liquors,  but  was  rarely- 
intoxicated,  and  the  evening  before  was  perfectly  well.  In  the  morning  she  com- 
plained of  headache,  returned  to  her  bed,  and  later  was  found  dead.  At  the  autopsy 
the  pancreas  was  seen  infiltrated  with  blood  tliroughout  its  whole  extent,  there  was  a 
moderate  amount  of  blood  in  the  retroperitoneal  tissue,  and  eight  oimces  of  reddish 
fluid  in  the  peritoneal  cavity. 

Draper:  Duration  of  the  illness  tliree-quarters  of  an  hour;  death  from  pan- 
creatic hemorrhage.  A  type-setter  thirty-one  years  old,  intemperate,  was  attacked 
while  in  perfect  health  with  sudden  pains  in  the  epigastrium,  nausea,  collapse,  and 
died  forty-five  minutes  later.  The  autopsy  showed  the  pancreas  and  surrounding 
tissue  infiltrated  with  blood ;  the  heart  was  friable,  the  intima  of  the  aorta  showed  a 
pre-existing  endarteritis,  the  splenic  artery  was  tortuous,  its  intima  rough  and  of  a 
finely  granular  appearance.  On  microscopic  examination  of  the  pancreas  the  gland 
cells  appeared  graniilar,  and  there  was  blood  in  the  interlobular  tissue. 

Seitz  includes  in  this  series  the  cases  of  Draper  (three  besides  those 
mentioned),  of  Reynolds  and  Gannet  (in  a  corpulent  man  sixty-six 
years  old),  of  Wilhams  (in  a  man  seventy  years  old  with  peripheral 
arteriosclerosis),  of  Challand  and  Rabow,  Whitney  and  Romans,  Putnam 
and  Whitney,  Driver  and  Holt. 

Driver  and  Holt:  Slender  man,  fifty-eight  years  old,  awakened  with  severe 
abdominal  pains,  vomiting,  great  exhaustion.  Pale,  pulse  very  weak.  Death  in 
thirty  minutes.  The  duodenal  half  of  the  pancreas  was  bluish-red,  in  strong  contrast 
to  the  yello-n-dsh-gray  splenic  end.  The  darker  part  was  infiltrated  with  blood,  which 
lay  in  the  interlobular  tissue  and  could  be  easily  scraped  from  the  cut  section. 

Seitz  regards  the  observation  of  Fearnside  as  a  case  of  pancreatic  hem- 
orrhage from  uremic  vascular  sclerosis  in  atrophy  of  the  kidney : 

A  farmer  forty-nine  years  old,  not  especially  large,  had  for  a  year  frequent  deeply 
seated  pains  in  the  region  of  the  stomach  with  emaciation,  and  for  tliree  montlis 
numerous  and  violent  attacks  of  pain.  Three  days  before  death  he  had  a  sudden 
attack  of  fearful  pain  with  fainting  and  vomiting  of  dark-brown  fluid,  and  the  next 
day  jaundice  developed.  Hiccough,  abatement  of  the  pain.  On  the  day  of  death 
Fearnside  noted  collapse,  distention  of  the  abdomen,  and  a  deep-seated  tumor  be- 
tween the  xiphoid  process  and  the  umbilicus.  At  the  autopsy  it  was  found  that  the 
tumor  felt  during  hfe  was  formed  by  the  pancreas.  The  enlargement  involved  the 
entire  organ,  especially  the  right  end  of  the  gland,  which  was  brownish-black  and 
almost  completely  changed  into  a  pap-hke,  pulpy  mass. 

The  case  shows  also  how  many  interpretations  may  be  placed  upon 
such  observations.  Seitz  thought  it  possible  that  the  case  was  one  of 
pancreatic  hemorrhage  in  consequence  of  uremic  vascular  sclerosis,  be- 
cause the  kidneys  were  small,  indurated,  and  \\i\h.  an  ill-defined  cortex. 
Fearnside  regarded  chronic  pancreatitis  as  the  cause,  and  Fitz  thought 
that  a  hemorrhage  had  taken  place  into  a  malignant  tumor  of  the  pan- 
creas. 

Seitz  reports  an  original  observation  in  which  he  attributed  the  sud- 
denly fatal  pancreatic  hemorrhage  to  syphilitic  changes  in  the  vessels. 

A  muscular  man  twenty-eight  years  old  was  suddenly  attacked  with  abdominal 
pain,  and  collapse  soon  followed.  Vomiting,  fainting;  after  six  hours,  death.  At 
the  autopsy  a  large  collection — some  2  quarts — of  blood  was  found  in  the  peritoneum. 
Tissue  between  the  stomach,  duodenum,  transverse  colon,  spleen,  and  pancreas  was 
extensively  infiltrated  with  blood.  The  bleeding  point  could  not  be  located  exactly, 
but  probably  one  of  the  branches  of  the  cehac  axis  had  ruptured.  The  pancreas 
appeared  perfectly  normal,  except  for  the  hemorrhagic  infiltration  winch  had 
penetrated  into  the  connective  tissue  between  the  lobules  and  only  sparmgly  mto  the 
lobules.  Seitz  suspected  that  the  case  was  one  of  sypliilis,  because  the  patient  had 
undergone  syphilitic  treatment  on  account  of  chrome  iritis  and  opacities  of  the 
vitreous  body.  On  microscopic  examination,  Seitz  found  an  endarteritis  of  the 
branches  of  the  celiac,  wliich  extended  into  the  surrounding  glandular  tissue  and 
formed  a  small-celled  tumor.  Seitz  regarded  syphilis  as  the  only  explanation  of  this 
process. 
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2.  Fatty  degeneration  of  the  gland-cells  and  excessive  fatty 
infiltration  of  the  pancreas  arc  to  he  considered  us  the  eaiise  of  the 
luiiiorihaire  in  a  iiunilx'i"  of  cases.  There  may  he  also  fatty  degeneration 
of  tiie  vessel-walls  and  conse(|uont  ease  of  rujiture.  On  account  of  the 
fatty  degeneration  of  the  gland  parenchyma,  the  blood-vessels  lose 
their  support,  can  no  longer  sufficiently  resist  the  blood-pressure,  and 
rupture.  The  changes  affect  mostly  the  smaller  vessels,  but  the  larger 
ones  also  may  be  involved  in  the  lesion. 

Alcoholism,  general  adii)osity,  and  marasmus  lie  at  the  bottom  f)f  the 
process.  It  is  doubtful  whether  there  is  not  probably  a  primary  disease 
of  the  pancreas  as  a  cause  for  the  obesity.  It  is  certainly  conceivable 
that  at  a  certain  stage  in  disease  of  the  jiancreas  before  there  is  diabetes 
an  excessive  development  of  fat  may  take  place  in  accordance  with  the 
recognized  relations  between  diabetes  and  obesit}'  so  clearly  established 
by  von  Noorden. 

Bauer  (Ziemssen's  clinic)  reports  an  appropriate  communication : 

Enormous  fatty  degeneration  of  the  pancrea.*!,  old  and  recent  hemorrhages. 
There  was  a  spot  resembling  an  ulcer  in  the  head  of  the  considerably  enlarged  pan- 
creas, and  wliicli  seemed  to  have  broken  through  the  peritoneum  and  caused  hemor- 
rhage in  it.     Peritonitis. 

Fatty  degeneration  of  the  gland  and  compact  capillar}'  hemorrhages 
occurred  also  in  the  case  reported  by  La  Fleur  of  a  man  fifty  years  old 
who  had  suffered  from  digestive  disturbances  for  several  years  and  was 
suddenly  attacked  by  violent  pains  in  the  stomach,  vomiting,  and  died 
in  collapse. 

In  the  case  of  Hooper:  Sudden  violent  pain,  vomiting,  and  coUapse  after  fre- 
quently recurring  gastric  disturbances — '"  biliary  attacks."  Sickness  lasted  two  days. 
At  the  autopsy,  small  extravasations  of  blood  were  found  in  the  gland-foUicles 
throughout  the  pancreas.  Fattj'  degeneration  was  regarded  as  the  cause  of  the 
hemorrhage  (Seitz). 

Zenker  repprted  three  cases  of  pancreatic  hemorrhage  with  sudden 
death.  In  all  three  there  were  fatt}'  degeneration  and  extreme  hemor- 
rhagic infiltration  of  the  pancreas.  Zenker  did  not  regard  the  loss  of 
blood  as  the  cause  of  death,  but  believed  that  the  influence  of  ner\'es 
was  to  be  thought  of,  as  in  Goltz's  experiment,  in  which  repeated  blows 
on  the  abdomen  of  frogs  gives  rise  to  diastolic  cardiac  paralysis.  Zenker 
supported  this  view  by  the  fact  that  he  had  found  in  two  cases  ven.- 
striking  venous  hyperemia  of  the  solar  plexus  with  perfect  integrity  of 
the  ganglion  cells  and  ner\^e-fibers.  Friedreich  opposed  this  hypothesis 
by  the  statement  that  no  mention  was  made  in  Zenker's  case  of  the 
hyperemia  and  dilatation  of  all  the  vessels  in  the  abdomen  constantly 
obsen-ed  in  Goltz's  experiment,  and  therefore  must  have  been  absent. 
He  offers  "as  a  cause  of  the  fatal  apoplexy  an  irritation  of  the  semilunar 
ganglion  and  the  solar  plexus  from  pressure  due  to  the  rapid  hemor- 
rhagic swelling  of  the  pancreas."  and  ''a  consequent  reflex  disturbance 
of  the  heart  (reflex  paralysis?)." 

Recent  communications  have  been  made  by  Sticker  and  Kotschau. 
The  former  obser\-ed  in  a  woman  seventy-eight  years  old  the  occurrence 
of  sudden  death  with  violent  colic-like  pains  a  short  time  after  she  had 
sufi"ered  from  vomiting,  diarrhea,  and  pain  in  the  left  hypochondrium. 
Although  there  was  no  autopsy  Sticker  explained  the  symptoms  in 
accordance  with  a  second  case  obser\-ed  bv  him. 
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A  very  fat  woman,  twenty-four  years  old,  suffered  from  attacks  of  dyspnea, 
palpitation,  and  cramps  in  the  stomach,  in  one  of  which  death  occurred.  At  the 
autopsy  the  liver  was  found  much  enlarged  and  fatty,  and  there  were  fresh  hemor- 
rhages in  the  center  of  the  pancreas  and  a  large  infarction  in  its  vicinity.  The  pan- 
creas appeared  transformed  into  a  large  mass  of  fresh  blood  which  had  forced  the 
tissue  apart  and  to  a  certain  extent  had  disintegrated  it.  The  ductus  Wirsungianus 
was  indicated  only  by  a  red  tlirombus  of  the  size  of  the  little  finger,  which  extended 
to  the  papilla  Vateri. 

Sticker  did  not  regard  tlie  simple  fatty  condition  of  the  pancreas  and 
its  surrounding  tissues  as  the  sole  predisposing  cause  of  the  hemorrhage, 
since  he  had  never  seen  anything  similar  in  other  organs.  He  thought 
rather  that  the  pulhng  and  tearing  of  the  pancreas  by  the  excessively 
fat  mesentery,  increased  by  the  movements  of  the  body,  easily  gave 
rise  to  interruptions  of  continuity  in  the  pancreas  and  caused  hemor- 
rhage. The  hemorrhage  spread  more  and  more  in  consequence  of  the 
advancing  fatty  change.  The  occurrence  of  the  colic  indicated  a  renewal 
of  the  hemorrhage. 

Kotschau  saw  a  woman  twenty-four  years  old  who  was  attacked  by  frequent 
cardialgic  pains.  On  physical  examination  nothing  abnormal  was  found.  The  pains 
ceased  after  an  injection  of  morphin.  The  next  night  the  patient  complained  of 
nausea,  tension,  and  a  feeling  of  fulness  in  the  abdomen,  collapsed  quickly,  and  died 
the  same  night.  The  patient  was  accustomed  to  liquor.  At  the  autopsy  all  the 
internal  organs  were  extremely  fatty,  there  were  numerous  fat  necroses  in  the  peri- 
toneum of  the  intestine,  and  abundant  ecchymoses  in  the  mucous  membrane  of  the 
stomach.  The  liver  and  kidneys  showed  extreme  fatty  changes.  There  were  several 
calculi  in  the  gall-bladder.  The  heart  was  fatty  to  a  marked  degree.  The  pancreas 
lay  behind  the  stomach  as  a  black,  structureless  mass,  tensely  filled  with  blood  and 
as  large  round  as  a  man's  arm.  Kotschau  also  regarded  the  traction  on  the  pancreas 
of  the  root  of  the  mesentery  and  the  fatty  intestines  as  the  soiu-ce  of  hemorrhage. 

3.  Fat  necrosis  in  the  gland  or  in  its  \'icinity  is  mentioned  by  many 
authors  as  the  cause  of  pancreatic  hemorrhage.  Balser  first  attracted 
attention  to  the  importance  of  this  after  an  analogous  condition  in  the 
bone-marrow  had  been  shoT\Ti  by  Ponfick.  According  to  Balser,  such  a 
hyperplasia  of  youn*g  fat  cells  may  occur  in  certain  places  in  verv^  fat 
individuals.  Even  in  the  marantic  a  surrounding  inflammation  may 
occur  through  which  the  blood-vessels  are  affected.  Various  degrees 
of  hemorrhage  may  be  the  consequence. 

Balser  reports  three  similar  cases. 

The  first  case  was  that  of  a  very  strong  fat  woman,  thirty-two  years  old,  who  was 
attacked  by  ^^olent  vomiting  and  severe  pain  in  the  loins  and  back  fom"  weeks  before 
her  entrance  into  the  hospital.  Fever,  pain  in  the  head,  extraordinary  swelling  of  the 
body,  dyspnea.  Sudden  death  in  five  days.  At  the  autopsy  there  were  found  areas 
of  fat  necrosis  from  the  size  of  a  pea  to  that  of  a  bean.  A  cavity  was  formed  similar 
to  an  abscess  by  the  adhesion  of  the  transverse  mesocolon  to  the  mesentery,  and  it 
contained  a  liter  of  fluid,  in  which  were  bits  of  necrotic  fat  tissue  of  different  size. 
The  dead  portions  of  fat  tissue  were  often  surrounded  by  a  hemorrhagic  zone  of  rust- 
red  to  dark-brown  color.     The  pancreas  lay  in  the  cavity. 

The  appearances  in  the  other  two  observations  of  Balser  were  similar, 
but  the  hemorrhage  in  the  pancreas  was  much  more  intense. 

In  a  case  reported-  by  Gerhardi,  the  hemorrhage  was  so  great  that 
an  enormous  swelling  of  the  pancreas  resulted,  and  in  consequence 
compression  and  obstruction  of  the  duodenum  developed.  In  this  case 
also  the  microscopic  examination  showed  that  there  was  necrosis  of  the 
fat  tissue  ^\dth  hemorrhage  into  the  surrounding  tissue.  Similar  com- 
munications regarding  cases  of  fat  necrosis  with  hemorrhage  have  been 
presented  by  Konig,  Marchand,  Pinkham  and  Whitney,  Guillery,  Hirsch- 
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berg,  and  more  recently  by  Simon  and  Stanley,  Cutler  (2  cases),  Sarfert 
(3  cases),  Parry,  Dunn,  and  Pitt  and  Rachinaninow.  It  must  Ik;  stated, 
however,  that  in  these  cases  the  causal  relation  between  the  fut  necrosis 
and  the  hemorrhage  is  not  established  (see  section  on  Fat  Necrosis). 

A  case  observed  hy  Simon  and  Stanley,  anil  regarded  as  hemorrliaRo  of  the  pan- 
creas, was  that  of  a  woman  sixty-three  years  old.  I''or  five  days  there  ha<l  lu-fii  pain 
and  distention  of  the  abdomen,  sli>iht  jaundiee,  and  later  the  vomiting  was  feealoirl 
and  ilark-brown.  Two  years  before  there  liad  been,  it  was  elaimeii,  a  similar  uttaek. 
Lai)an)tomy  was  jierformetl  on  aerount  of  symptoms  of  intestinal  obstrnetion.  No 
ocelusion  was  fovmd.  Death  oeeurretl  a  short  time  afterward.  Aulojhsy:  Hody 
very  fat,  fat  neerosis  of  the  peritoneum.  Panereas  nmch  enlarged,  infiltrated  with 
blood,  and  showing  fat  neerosis.  There  were  hemorrhages  also  toward  the  pelvis. 
The  adhesions  found  depentleil  perha|)s  on  the  earlier  attack. 

In  a  ease  reported  by  Cutler  as  "  hemorriiagic  pancreatitis,"  the  patient  was  a 
woman  fifty-two  years  old,  and  had  6. 19c  sugar.     Disease  la.sted  sLx  days. 

Sarfert's  first  ea.se  ("apoplexy  of  the  pancreas")  was  that  of  a  man  thirty-nine 
years  old,  who,  after  carrying  a  heavy  load,  was  suddenly  attacked  l)y  pain  in  the  left 
side  of  the  abdomen.  Nausea  and  retching.  In  the  night,  repeated  vomiting, 
gradual  swcUing  of  the  abdomen,  constipation.  On  admi.ssion:  Collapse,  dyspnea, 
pulse  scarcely  perceptible;  temperature  37.8°  C.  (100.04°  F.),  palpation  painful,  espe- 
cially in  the  region  of  the  stomach,  where  was  a  dense  resistance  on  deep  pressure. 
Iliccough,  vomiting.  Diagnosis:  Ileus,  internal  strangulation.  Laparotomy:  In- 
testine dark-blue,  distended,  no  incarceration;  death  after  the  operation.  Autopsy 
two  hours  after  death.  Pancreas  double  in  size,  infiltrated  with  blood,  and  trans- 
formed into  a  mass  resemliling  the  spleen.  Numerous  fat  necroses  in  the  mesentery, 
omentum,  and  peritoneal  fat  tissue.  Urine  obtained  after  death  contained  1% 
sugar. 

In  the  case  of  pancreatic  hemorrhage  reported  by  Parrj'-,  Dunn,  and  Pitt,  there 
were  symptoms  of  intestinal  obstruction  in  a  man  sixty  years  old.  Laparotomy. 
Death"  four  hours  later.  At  tl:e  autopsy  numerous  small  white  or  orange-colored 
areas  of  fat  necrosis  were  found  not  far  from  the  pancreas.  Tliis  organ  large,  indu- 
rated, and  on  section  infiltrated  with  blood. 

4.  Hemorrhages  in  pancreatic  cysts  are  not  uncommon.  In  the 
section  on  C^■sts  this  condition  was  thoroughly  considered  (pages  186 
and  190). 

5.  Cases  of  hemorrhages  from  the  disintegration  of  neoplasms 
have  been  reported  by  Cash  and  Huber. 

The  first  case  was  that  of  a  woman  sixty-one  years  old  who  had  been  sick  for  a 
long  time,  with  constipation,  attacks  of  pain  in  the  umbilical  region,  nausea,  and 
emaciation.  Twice  hematemesis  occurred,  the  last  time  two  hours  before  death. 
At  the  autopsy  the  stomach  was  distended  with  blood;  pancreas  enlarged,  nodular, 
infiltrated  witli  cancer;  in  the  center  was  a  large  ulcerating  cavity  connected  with 
the  stomach  by  a  ragged  opening.     A  branch  of  the  celiac  artery  also  was  opened. 

Ruber's  case  was  a  muscular,  corpulent  brewer,  thirty-five  years  old,  who  had 
several  attacks  of  pain  in  the  epigastrium,  which  were  regarded  as  the  result  of  chole- 
hthiasis;  about  eight  months  after  the  first  attack  of  colic  he  suffered  again  from  a 
violent  pain  in  the  region  of  the  stomach.  Soon  afterward  the  pulse  became  ex- 
ceedingly small  and  death  suddenly  occurred.  At  the  autopsy  a  tumor  of  the  head  of 
the  pancreas  was  found  which  surrounded  the  common  duct.  The  gross  appearances 
of  the  tumor  corresponded  with  those  of  Forster's  carcinoma  simplex,  and.  in  addi- 
tion, there  were  numerous  pigmented  and  hemorrhagic  spots. 

In  Baudach's  case,  previously  mentioned,  the  hemorrhages  occurred 
in  consequence  of  erosion  of  the  vessels  in  an  angioma  myxomatosum. 

6.  Hemorrhage  from  embolism  of  a  pancreatic  artery  is  reported 
in  a  case  observed  by  MoUiere. 

7.  Tramna  may  give  rise  to  extensive  hemorrhage  in  various  organs 
of  the  abdomoi.  among  w^hich  the  pancreas  and  the  surrounding  sub- 
peritoneal connective  tissue  are  included,  or  the  pancreas  and  the  sur- 
rounding connective  tissue  alone  may  be  the  seat  of  the  hemorrhage. 
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Nimier  distinguishes  three  groups  of  traumatic  pancreatic  hemor- 
rhages : 

(a)  The  pancreatic  hemorrhage  is  the  direct  and  immediate  conse- 
quence of  the  trauma.  An  extensive  or  pure  hemorrhagic  extravasation 
takes  place  suddenly  in  the  spaces  of  the  great  omentum. 

(6)  The  trauma  may  cause  hemorrhage  and  a  ruptiu-e  of  the  ductus 
Wirsungianus,  and,  in  consequence,  an  admixture  of  pancreatic  secretion. 
A  cyst,  therefore,  forms  in  addition  to  the  various  symptoms  of  reactive 
inflammation.  The  contents  are  due  to  the  activity  of  the  escaped 
fluids  modified  by  the  inflammatory  products  of  the  neighboring  tissue. 

(c)  The  trauma  affects  an  already  diseased  pancreas,  and  in  such  cases 
even  a  slight  injury  may  cause  hemorrhage. 

The  cases  of  Prince  and  of  Foster  and  Fitz  belong  to  the  traumatic 
hemorrhages. 

Prince  gives  the  history  of  a  strong  porter,  twenty-two  j^ears  old,  who,  being 
in  prison  for  eight  days  before  the  beginning  of  the  disease,  complained  of  a  severe 
pain  in  the  lower  part  of  the  abdomen  immediately  after  turning  a  handspring. 
Eight  days  later  there  was  a  sudden  violent  cramp  in  the  stomach.  Soon  collapse 
occurred,  and  for  about  fourteen  davs  a  moderate  fever,  temperatm-e  varying  be- 
tween 36.0°  C.  and  39.0°  C.  (96.8°  F  and  102.2°  F.).  Diarrhea.  Vomiting.  Meteor- 
ism.  Increasing  collapse.  Death.  At  the  autopsy,  the  region  of  the  pancreas  was 
black,  consisting  of  dead,  gangrenous  shreds. 

It  is  probable  that  a  pancreatic  hemorrhage  had  occurred  and  gradu- 
ally ended  in  gangrene.  It  is  certainly  remarkable,  as  Seitz  declares, 
that  so  slight  an  injury  as  tiuning  a  handspring  should  have  produced 
such  a  hemorrhage,  and  it  certainly  is  questionable  whether  there  was 
not  some  other  predisposing  cause  of  the  hemorrhage.  [The  trauma  in 
this  case  was  not  from  "das  drehen  eine  Handmiihle,"  as  in  the  original 
German,  but  from  turning  a  handspring,  a  much  more  violent  procedure. 
—Ed.] 

It  is  at  least  doubtful,  as  Seitz  maintains,  whether  in  the- case  of  Foster 
and  Fitz  the  hemorrhage  was  not  the  effect  of  the  trauma  upon  pre- 
existing fatty  degeneration  of  the  vessels  or  from  the  production  of  fat 
necrosis.  The  man,  fifty-nine  years  old  and  weighing  200  pounds,  was 
thrown  from  a  wagon,  apparently  T\'ithout  haA'ing  suffered  any  injury, 
and  four  days  later  was  attacked  with  pains  in  the  abdomen  and  vomiting, 
and  died  021  the  tenth  day. 

The  second  of  the  groups  suggested  by  Ximier  includes  only  the  cases 
of  hemorrhagic  cysts  due  to  trauma,  and  consequently  has  been  suffi- 
ciently considered  in  the  section  on  Cysts. 

8.  Inflammations  of  the  pancreas  may  give  rise  to  more  or  less 
severe  hemorrhages.  The  relation  of  extensive  hemorrhage  to  inflam- 
mation has  been  thoroughly  discussed  in  the  section  on  Hemorrhagic 
Pancreatitis. 

Hemorrhagic  pancreatitis  belongs  to  the  unsolved  questions  concern- 
ing the  pancreas.  The  same  case  ^\"ill  be  called  by  one  author  "hemor- 
rhagic pancreatitis,"   and  by  another   "apoplexy." 

It  is  certain  that  the  hemorrhage  often  exists  alone  or  ^dth  subsequent 
inflammation;  it  is  possible  that  an  idiopathic  inflammation  may  give 
rise  to  an  extensive  hemorrhage.  Further  observations  and  investiga- 
tions will  solve  these  important  _  questions.  Without  doubt  different 
factors  act  together  in  the  production  of  hemorrhage,  as  is  evident  from 
the  previously  reported  cases;  for  example,  disease  of  the  blood- vessels^ 
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obesity,  alcoholism,  Irauiiia,  etc.  In  the  cjisc  of  Prince,  for  instance, 
an  old  cardiac  U'sion,  alcoholism,  atheroma  of  the  vessels,  trauma.  In 
the  case  reporteil  by  Seitz,  f^'cal  physicul  strain,  obesity,  alcoh(jlism,  and 
syphilis. 

In  a  mimlx'r  of  cases  the  cause  for  the  hemorrhaKo  cannot  ho  given, 
partly  on  account  of  defective  data,  as  in  the  cases  of  Loschner,  ()p|)olzer, 
Amidt)n,  Osier  and  Hughes,  Birch-llirschfeld,  Hudson  Hugg,  Mavnard 
and  Htz,  Harris,  Paul,  Dieckhoff,  and  McPhedran. 

Diockhoff's  first  case  was  that  of  a  cachectic  man,  sixty-three  years  old,  with 
hypertro|)liy  of  the  prostate  anil  paresis  of  the  bladder,  who  died  with  symptoms  of 
increasing  collapse  on  the  third  day  after  beinp  under  observation.  At  the  autop.sy, 
the  pancreas  formed  a  dark,  brownisii-red  tumor,  smooth  on  section.  The  lobules  of 
the  gland  antl  small  portions  of  the  fat  tissue  in  the  immediate  vicinity  of  the  hemor- 
rhage were  necrotic. 

The  second  case  was  a  middle-aged  woman  who  had  suffered  for  years  from 
diabetes  mellitus.  In  the  last  year  no  sugar  was  found  in  the  urine  on  repcatefl  ex- 
amination. At  the  autopsy  there  was  an  extensive  extravasation  of  blood  in  the 
abdomen,  wliich  had  destroyed  also  a  portion  of  the  pancreas. 

A  case  reported  by  McPhedran  is  of  especial  interest,  as  it  concerned 
a  boy  nine  months  old,  on  whom  laparotomy  was  performed. 

During  the  first  three  months  of  life  there  was  frequent  colic.  Coagulated  milk 
often  was  found  in  the  stools.  Intestines  sluggish,  stools  soft  and  yellow.  In  the 
ninth  month  the  stools  became  more  fluid  and  contained  numerous  small,  yellow, 
fatty  particles.  On  November  13,  1895,  vomiting  suddenly  occurred.  On  Novem- 
ber loth,  temporary  improvement,  vomiting  returned,  followed  by  collapse.  In 
the  evening,  colic  for  an  hour,  tenderness  in  the  epigastrium,  no  dejection  in  spite  of 
the  use  of  purgatives.  On  November  16th,  feeble  and  apathetic.  Vomiting  after 
taking  food,  no  movement  of  the  bowels  in  spite  of  laxatives.  Abdomen  slightly 
distended.  An  oblong  mass  as  large  round  as  the  middle  finger  in  the  region  of  the 
ascending  colon.  It  was  hard,  movable  with  respiration,  dull  on  percussion.  Intus- 
susception was  thought  of.  Operation.  After  the  abdomen  was  opened,  the  re- 
sistance proved  to  be  an  accessory  lobe  of  the  liver.  Intestine  normal.  Death  the 
next  morning.  In  making  the  diagnosis,  the  possibility  of  a  hemorrhagic  pancreati- 
tis also  was  thought  of.  Autopsy:  The  middle  third  of  the  pancreas  and  its  imme- 
diate \'icinity  were  deeply  infiltrated  with  blood. 
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Klebs  presents  the  following  picture  in  his  work  published  in  1870: 
"  The  pancreas  is  dark-red  or  \dolet,  the  meshes  of  the  interstitial  tissue 
are  filled  with  fresh  or  altered  blood,  the  acini  dull  gray,  usually  diffusely 
tinged  ^Wth  blood-pigment.  The  hemorrhagic  masses  extend  also  into 
the  \'icinity  of  the  gland,  and  especially  into  the  retroperitoneal  connec- 
tive tissue.  Moreover,  the  whole  gland  appears  softened,  friable,  the 
serous  covering  of  the  anterior  surface  is  partially  destroyed,  and  the 
ichorous,  hemorrhagic  material  escapes  into  the  omental  bursa." 

The  follo'tting  statements  are  derived  from  reports  in  recent  Uterature: 

The  pancreas  affected  by  hemorrhage  appears,  as  a  rule,  enlarged, 
and  only  exceptionally  of  normal  size  (Draper).  Fearnside  states  that 
in  his  case  the  gland  was  enlarged  fourfold,  while  La  Fleur,  Putnam,  and 
"VMiitney  report  that  it  was  doubled  in  size. 

The  hemorrhage  may  arise  ^^ithin  the  gland  and  affect  the  whole 
organ  or  certain  parts  of  it,  or  it  may  have  its  main  seat  in  the  peripan- 
creatic  tissue  and  from  there  penetrate  into  the  gland. 

The  consistency  of  the  gland  varies.     It  appears  somewhat  increased 
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in  those  cases  in  which  inflammator}'  processes  have  already  been  estab- 
lished, but,  as  a  rule,  the  gland  is  softer  than  normal.  The  softening 
may  affect  either  the  whole  or  certain  parts  of  the  organ.  In  the  most 
advanced  cases  the  tissue  is  completely  disintegrated  and  discontinuous. 
A  gangrenous,  dark-red,  discolored  pulp  replaces  the  pancreas  (Prince). 

Very  frequently  the  gland  is  surrounded  by  a  compact  layer  of  tissue, 
infiltrated  wth  blood,  which  must  be  cut  through  before  the  gland  is 
exposed. 

The  surface  of  the  organ  is  generally  smooth.  In  Rugg's  case  a 
relatively  large  opening,  resembling  an  ulcer,  and  containing  a  clot  of 
blood  as  large  as  a  walnut,  was  found  on  the  anterior  surface  of  the 
pancreas. 

The  color  varies  according  to  the  intensity  of  the  hemorrhage.  Often 
only  circumscribed  spots  of  blood  are  visible,  while  in  other  cases  the 
entire  organ  is  changed  into  a  dark-red  or  dark-brown  mass,  in  which 
no  structure  is  recognizable  when  the  hemorrhage  is  extreme.  These 
variations  in  color  are  seen  also  on  section  of  the  gland.  In  consequence 
of  the  frequent  combination  of  hemorrhage  and  fatty  changes  the  section 
appears  marbled,  from  the  alternation  of  hemorrhagic  and  fatty  portions. 
The  fatty  alterations  are  especially  marked  in  the  interlobular  tissue, 
and  it  appears  traversed  by  opaque,  white,  broad  or  narrow  patches 
which  surround  the  darker  portions  infiltrated  ^Adth  blood.  At  times, 
although  rarely,  the  hemorrhage  affects  only  a  portion  of  the  gland,  the 
rest  of  the  organ  appearing  entirely  free  and  showing  normal  structure 
(Putnam  and  "Whitney). 

Pigmented  areas  are  found  at  times  as  the  result  of  former  hemor- 
rhages; for  instance,  in  the  ^dcinity  of  fat  necrosis. 

When  the  hemorrhage  occurs  merely  as  the  accompaniment  of  other 
conditions,  or  in  death  from  suffocation,  the  extravasations,  as  a  rule, 
are  distributed  through  a  part  or  the  whole  organ. 

The  ductus  Wirsungianus  is  either  dilated  or  it  is  occluded  in  places; 
at  times  filled  with  blood,  which  escapes  through  it  from  the  lacerated 
gland  into  the  intestine. 

Hemorrhage  is  not,  as  a  rule,  limited  to  the  pancreas,  but  generally 
extends  into  the  surrounding  tissue  and  infiltrates  it  more  or  less  ex- 
tensively. Moderate  hemorrhages  may  be  found  in  the  adjacent  mesen- 
tery and  in  the  subperitoneal  and  retroperitoneal  tissue.  The  hemorrhage 
takes  place  at  times  also  into  the  general  peritoneal  cavity.  In  other 
cases  a  peritonitis  is  present  (Prince,  Bauer,  Fearnside,  Hirschberg)  or 
the  peritoneum  may  be  normal.  Death  may  have  occurred  too  early, 
perhaps,  for  inflammation  to  have  taken  place,  since  blood  may  remain 
for  a  long  time  in  the  abdominal  cavity  ^\dthout  producing  signs  of  irri- 
tation, as  is  sho^\TL  by  the  observations  of  Dieckhoff . 

The  liver  is  stated  in  many  cases  to  have  been  very  fatty,  a  con- 
dition not  to  be  surprised  at  when  the  usual  etiologic  factors  are  con- 
sidered. In  Kotschau's  case  the  fatty  liver  appeared  as  one  of  the  fea- 
tures of  a  general,  excessive  obesity.  The  serosa  of  the  intestine  showed 
numerous  white  deposits  of  calcium  salts.  Among  the  other  changes  of 
the  abdominal  organs,  Kotschau  mentions  multiple  ecchjmioses  in  the 
mucous  membrane  of  the  stomach,  Gerhardt-Kollmann  ecchymoses  in 
the  mucosa  of  the  cecum,  Williams  a  small  hemorrhage  in  the  mesentery,. 
Birch-Hirschfeld  hemorrhagic  contents  in  the  duodenum. 

There  are  other  anatomic  conditions  allied  to  the  hemorrhage,  as 
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fatty  heart,  athci-niua  of  the  cotoiiary  arlcrics,  mitral  Btenosis  (Prince), 
cardial-  aiu'urysiii  (Zenker),  aortic  iiisullicieiicy,  aii<l  eniphyscina  (post- 
mortem recoids  of  the  N'iemia  ( ieiieral  Hospital). 

Fearnsitle  foiiiul  the  ki(hieys  ahiiormally  small  and  iiKlurated.  The 
venous  hyperemia  of  the  solar  jjlexus  noted  by  Zenker  in  two  cases  should 
be  mentioned,  because  he  regarded  it  as  intimately  connected  with  the 
hemorrhage. 

The  minute  alterations  of  the  gland  structure  can  be  investigated 
only  in  those  cases  in  whieli  there  is  no  complete  destrucition  of  the 
tissue.  The  results  of  microscopic  examination  with  regard  to  this 
point  ha\'e  been  given  by  various  authors.  Ivich  of  the  two  following 
exam})lcs  represents  a  tlifferent  ty])e.  In  the  first  (Putnam  and  \\'hitney), 
death  occurred  three  days  after  the  beginning  of  the  illness,  whik;  in  the 
secontl  (Dieckhoff),  the  disease  certainly  lasted  more  than  three  weeks. 

Putnam  and  Whitney  found  tliree  sharply  defined  zones  in  the  pancreas.  In  the 
niiddlc  zone  was  the  interlobular  fat  tissue,  continuous  with  the  fat  tLssue  sur- 
roumling  the  pancrca.s;  it  was  extensively  infdtratcd  with  blood,  and  frequently 
made  jjorous  liy  the  tlcst ruction  of  fat-cells.  In  other  places  it  contained  a  fibrillated 
mc.shwork,  finely  jinnuilar  material,  bact^-ria,  and  numerou.s  acicular  fat  crystals. 
In  addition,  foci  of  rounil-celled  infiltration  were  found  in  this  fat  tissue  between 
the  relati\ely  normal  portions  of  the  pancreas  and  the  hemorrhagic  and  necrotic 
interlobular  fat  tissue. 

On  one  side  of  this  midille  zone  the  acini  were  sharply  defined  and  the  nuclei 
stained  easily.  Manj-  lobules  contained  granular  epithelium  and  indistinct  nuclei. 
Intralobular  and  interlobular  infiltration  with  blootl-corpuscles  and  numerous  col- 
lections of  round  cells  were  seen  in  places.  On  the  other  side  of  the  hemorrhagic 
zone,  although  the  lobules  were  distinct,  the  outlines  of  the  acini  were  frequently 
confused.  The  cells  were  granular,  often  not  sharpl}-  defined,  and  the  nuclei  did  not 
stain.  In  places  the  lobules  were  replaced  by  granular  detritus  and  the  cells  were 
widely  separated.  Here  and  there  between  these  necrotic  acini,  stained  islands  were 
found,  evidently  colonies  of  bacteria,  thrombosed  veins,  and  more  rarely  small  col- 
lections of  round  cells  (Fitz) . 

The  changes  which  occur  at  a  later  stage  of  the  hemorrhage  are  de- 
scribed by  Dieckhoff  in  both  his  cases: 

DieckhofY  found  "  the  extravasated  blood  permeated  in  part  by  immature  con- 
nective tissue  proceeding  from  the  living  tissue  in  the  neighborhood.  The  latter 
contained  clusters  of  young  connective-tissue  cells,  between  which  were  polynuclear 
and  single  giant  cells  in  addition  to  the  wandering  round  cells;  from  this  point  the 
capillaries  grew  into  the  blood-clot,  of  which  it  inclosed  large  portions,  and  proceeded 
far  into  the  tissue  of  the  gland,  and  especially  into  the  fat  tissue.  The  gland-lobules 
and  isolated  small  portions  of  the  fat  tissue  in  the  immediate  vicinity  of  the  blood- 
clot  were  necrotic.  The  connective  tissue  also  between  the  lobules  and  acini  was 
dead." 

The  microscopic  appearances  of  other  inflanmiatory  conditions  and 
their  relation  to  hemorrhage  have  already  been  mentioned  in  the  cases 
of  hemorrhagic  pancreatitis  (Zahn,  Kraft,  Haidlen,  Dittrich). 

Osier  and  Hughes,  in  a  case  of  hemorrhage  in  the  pancreas,  found  an 
increase  of  round  cells  in  the  semilunar  ganglion,  cloudy  swelling  of 
this  ganglion,  and  edema  of  the  Pacinian  bodies  lying  behind  the  duode- 
num and  pancreas.  In  the  two  following  experiments  on  animals  the 
occurrence  of  hemorrhage  into  the  pancreas  was  shown  by  us : 

Experiment  of  Jaxuary  17,  1895. — Injection  of  5%  chlorid  of  zinc  into  the 
tissue  of  the  pancreas;  0.2  c.c.  of  a  5%  zinc  chlorid  solution  was  injected  into  four 
different  places.  A  hematoma  resulted  in  one  place  at  the  middle  portion  of  the 
pancreas,  elsewhere  there  was  no  alteration  from  the  injection.  Abdominal  wound 
closed.     On  January  ISth  the  animal  was  found  dead  in  the  morning. 

Autopsy :  The  abdominal  cavity  contained  a  moderate  hemorrhagic  exudation. 
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Pancreas  appeared  enlarged  and  infiltrated  with  blood  except  a  place  about  as 
large  as  a  kreuzer  in  the  free  descending  portion.  On  section  the  structure  in  the 
duodenal  portion  was  not  recognizable.  Elsewhere  evidences  of  a  lobular  structure 
were  seen  in  places.  In  the  descending  portion  the  structvue  of  the  normal  pancreas 
appeared  more  distinct.  Duodenum  deeply  injected;  intestinal  contents  somewhat 
colored  -nath  blood.  Liver  of  normal  size  and  consistency,  somewhat  anemic  in 
places. 

Experiment  of  February  17,  1895. — Injection  of  4V  normal  sulphuric  acid 
into  the  ductus  Wirsungianus.  Dog  of  medium  size;  without  food  for  thirty-six 
hours.  The  ductus  Wirsungianus  was  opened  at  the  point  of  entrance  into  the  intes- 
tine and  4  c.c.  of  stilphuric  acid  were  injected  by  means  of  a  Pravaz  sjTinge.  The 
injection  was  easily  made.  As  the  fluid  penetrated  the  tissue,  the  splenic  portion  of 
the  pancreas  became  somewhat  more  succulent,  the  lobules  stood  out  more  dis- 
tinctly, and  the  venous  injection  of  the  previously  pale  organ,  became  more  pro- 
nounced.    Ligation  of  the  duct  and  section  between  the  Hgatiures.     On  February 


Fig.  13.- 


Blood-vessel  distended  with  blood ;  6,  extravasated  blood  in  the  parenchyma  between  the 
lobules  ;  c,  normal  pancreatic  tissue. 


18th  the  animal  was  found  dead  in  the  morning.  Life  lasted  about  twenty  hours 
after  the  operation.  L'rine  and  stools  evacuated ;  vomiting  of  mucous  fluid.  L'rine 
brownish-j^ellow,  about  150  c.c.  Sugar  2.2%.  Acetone  in  small  amount  (shown  in 
the  distUlate) .     Indican  in  small  amount. 

Autopsy:  Peritoneum  pale,  intestine  contracted,  empty,  pale;  the  duodenum 
only  somewhat  more  strongly  injected.  In  the  stomach  about  20  c.c.  of  brownish, 
turbid,  slimj^  fluid  of  neutral  reaction.  Pancreas  of  normal  size,  with  a  hemorrhage 
as  large  as  a  pea  in  the  duodenal  part  corresponding  to  the  ductus  Wirsungianus. 
The  tissue  here  is  degenerated  and  the  structure  indistinct.  In  the  splenic  portion 
the  tissue  is  more  succulent,  the  lobules  are  indistinct  and  blurred.  Tissue  appears 
opaque.  The  remaining  portion  of  the  pancreas  is  of  normal  appearance  and  con- 
sistency.    Spleen  small  and  shows  nothing  abnormal.     Liver  appears  normal. 

A  microscopic  preparation  obtained  from  the  experiment  first  de- 
scribed is  shown  in  figure  13. 
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R^sumL — Til  the  fiisl  cxpciiiiicnt  :i  homatoma  ofcuncd  in  (nic  place 
as  the  iininodiato  result oftlic  inji'ction.  Both  animals  died  within  twenty- 
four  hours.  In  the  secontl  experiment,  glycosuria  was  present.  At  the 
autopsy  on  the  first  animal  there  was  a  hemorrhagic  exudation  in  the 
abdominal  cavity  and  an  extensive  destruction  of  the  tissue  of  the  whole 
pancreas  in  con.sequence  of  the  hemorrhage,  except  of  a  jjortion  of  the 
size  of  a  kreuzer  in  the  free  descending  portion.  On  microscopic  ex- 
amination distinctly  enlarged  blood-vessels  arc  seen  engorged  with 
blood,  and  there  is  hemoirhage  into  the  parenchyma  of  the  gland,  which 
is  forced  apart  in  dilTerent  places.  The  j)arenchyma  appeared  normal 
without  any  signs  of  inflammatory  changes.  In  the  second  case  these 
changes  could  be  seen  only  in  circumscribed  spots  near  the  ductus  Wir- 
sungianus. 

SYMPTOMS. 

Pancreatic  hemorrhage  is  never  wholly  free  from  symptoms  except  in 
those  cases  in  ^^•hich  small  hemorrhages  are  found  incidentally  at  the 
autopsy. 

A  great  variety  of  symptoms  are  mentioned  in  the  cases  of  non- 
traumatic hemorrhages  hitherto  reported.  It  is  scarcely  to  be  assumed 
that  years  of  constipation,  disturbed  appetite  or  digestion,  have  any 
thing  to  do  with  the  later  occurrences,  but  it  may  be  that  these  are  due 
to  gradually  dcA'eloping  changes  in  the  pancreas,  which  afterward  may 
become  the  cause  of  the  hemorrhage.  Likc\\'ise  coUc  and  attacks  of 
cramps  also  which  ha"vc  occurred  years  before  the  hemorrhage  can  scarcely 
be  considered  as  having  any  relation.  It  is  different  with  the  transient 
colicky  pains  in  the  region  of  the  stomach,  which  occur  without  definite 
cause  during  the  weeks  or  months  preceding  the  hemorrhage.  Although 
it  is  not  easy  to  bring  forward  positive  proof  that  they  are  perhaps  related 
to  the  small  hemorrhages  in  the  gland,  yeX  it  is  quite  probable  that  the 
fatal  hemorrhage  is  preceded  by  smaller  hemorrhages  which  may  be  mani- 
fested by  the  appearance  of  such  pains.  It  certainly  is  to  be  assumed 
that  slight  hemorrhages  may  be  recovered  from.  In  many  cases,  however, 
there  are  no  prodromal  symptoms.  The  attack  occurs  ciuite  suddenly 
during  the  best  of  health  and  not  infrequently  causes  sudden  death,  ^'io- 
lent  pain  is  the  most  frequent  and  constant  symptom.  As  a  rule,  it  domi- 
nates the  picture  of  the  disease  and  lasts  until  death. 

The  seat  of  the  pain  is  not  always  the  same.  It  is  limited,  as  a  rule,  to 
the  abdomen,  although  in  a  case  reported  by  Hooper  the  disease  began 
with  severe  pain  below  the  left  breast,  and  in  that  of  Rugg  there  was  pain 
in  the  left  lumbar  region.  The  point  of  most  intense  pain  varies :  at  times 
it  is  in  the  region  of  the  stomach,  the  left  hypochondrium,  the  region  of  the 
right  colon,  and  again  the  most  intense  pain  is  felt  in  the  lower  abdomen. 
The  pain  is  generally  colic-like  in  character  and  may  abate  at  times  or  en- 
tirely disappear,  and  then  return  with  increased  severity.  The  degree  of 
the  pain  also  may  vary.  As  a  rule,  it  is  very  violent  and  almost  unen- 
durable. Exceptionally  there  is  only  a  dull,  painful  sensitiveness 
throughout  the  abdomen.  Stojanovics  divides  this  somewhat  too 
categoric  all}'  into  two  varieties: 

(a)  Epigastric  pains  with  a  sense  of  warmth ;  they  occur  especialh' 
when  the  stomach  is  empty,  increase  gradually,  recur  at  shorter  and 
shorter  intervals,  and  are   often  accompanied  by  vomiting  of  a  fluid 
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resembling  saliva,  sometimes  acid  and  sometimes  tasteless,  and  which 
is  evacuated  with  the  sensation  of  burning  pains  along  the  esophagus. 

(6)  Pains  above  the  umbihcus.  These  are  said  to  occur  at  a  later 
stage.  They  radiate  toward  the  spine,  have  a  dull,  intermittent  char- 
acter, and  occur  ■\\dth  the  greatest  severity  a  few  hours  after  eating. 
Opiates,  as  a  rule,  give  no  special  rehef.  The  development  of  these 
severe  pains  is  explained  by  the  close  relationship  between  the  pancreas 
and  the  sympathetic  nerve  apparatus.  An  enlargement  of  the  gland 
must  result  in  pressure  on  the  semilunar  ganghon,  w^hile,  on  the  other 
hand,  the  mesenteric  plexus  is  woven  around  the  blood-vessels  of  the 
gland  (Nimier). 

Vomiting  naturally  occurs  ver>^  frequently'  in  this  as  in  every  acute 
pathologic  process  in  the  abdomen.  A  mere  inclination  to  vomit  or  the 
absence  of  vomiting  is  exceptional.  The  vomiting  as  a  rule  is  cumulative. 
At  times  it  intermits  for  a  few  hours  or  for  a  day  or  two ;  then  it  returns, 
perhaps  with  a  fresh  exacerbation  of  the  hemorrhage  or  with  a  beginning 
peritonitis,  and  increases  in  severity  toward  the  end  of  hfe.  The  vomited 
substance  is  often  greenish,  stained  \\ith  bile.  A  dark  brown  fluid  (Fearn- 
side)  or  actual  blood  (Hooper)  are  relatively  rare. 

Hemoptysis  was  observed  in  a  case  reported  by  Draper.  Fecaloid 
vomiting  has  been  observed  in  several  cases,  for  instance,  those  of  Hoven- 
den,  Simon,  and  Stanley.  Hiccough  has  occurred  under  certain  circum- 
stances, both  with  and  before  the  vomiting.     Jaundice  was  very  rare. 

The  abdomen  is  often  distended  and  t5'mpanitic.  The  meteorism  is 
either  extended  uniformly  over  the  whole  abdomen  and  increases  toward 
the  end  of  life  (Hooper),  or  it  is  limited  to  the  upper  part  of  the  abdomen 
(Hilty). 

A  tumor  on  palpation  of  the  abdomen  is  extremely  rare  in  pure  hemor- 
rhage. Fearnside  was  able  to  feel  a  deep  transverse  tumor  between  the 
ensiform  process  and  the  umbihcus.  Hirschberg  was  able  to  show  on  the 
right  only  a  larger  coil  of  intestine.  McPhedran  found  in  the  region  of  the 
ascending  colon  an  oblong  mass  as  thick  as  the  middle  finger.  This  proved 
at  the  operation  to  be  an  accessory"  lobe  of  the  liver.  "^ATien  there  are 
hemorrhages  in  cysts  or  neoplasms  or  the  formation  of  cysts  from  hemor- 
rhage, a  tumor  can  be  palpated.  Fever  rarely  occurs  in  consequence  of 
the  rapid  progress.  Birch-Hirschfeld  noted  the  presence  of  high  fever  in 
his  two  cases,  and  in  some  of  the  histories  reported  a  moderate  fever  is 
noted.  Morton  Prince  notes  the  occurrence  of  repeated  chills.  Sub- 
normal temperatures  are  easily  understood  in  a  disease  in  which  collapse 
is  so  frequent.  The  pulse  is  usually  small,  weak,  feeble,  corresponding  to 
the  rapid  diminution  of  strength,  and  collapse. 

The  sensorium  is,  as  a  rule,  well  preserved.  Loss  of  consciousness  is 
noted  among  the  exceptions  (Kotschau) ;  also  delirium  (Birch-Hirschfeld, 
Hilty). 

FeAV  changes  in  the  urine  are  observed  in  the  short  course  of  the  dis- 
ease. As  a  rule,  the  urine  was  not  exaixdned  or  there  was  complete  an- 
uria. Whitney  mentions  the  presence  of  albuminuria,  and  Gerhardi  the 
lack  of  indican.  In  the  case  observed  by  Dieckhoff,  diabetes  had  existed 
earlier,  but  the  urine  was  free  from  sugar  at  the  time  of  the  hemorrhage. 
Cutler  found  6.1%  sugar  in  his  patient.  Sarfert  found  1%  of  sugar  in  the 
urine  removed  after  death. 

The  condition  of  the  bowels  varies ;  constipation  is  more  frequent  than 
diarrhea.     The  disease  not  infrequently  dei^elops  with  the  symptoms  of 


COURSE.  221 

intestinal  obstniction,  as,  for  instance,  in  the  cases  f)f  Clcrhardi,  I'itz, 
Ilirschhorjij,  Ilovciidcn,  Mcl'hcdian,  Parry,  l)\uin  aiul  Pitt,  Simon  and 
Stanley,  Sarfeit,  Allina.  \\'lK'n  cysts  form,  tlic  intestine  may  be  ol>- 
structed  by  pressure. 

Attacks  of  fainting  were  observed  i)V  I'earnsiile  three  days  iK-fore 
death.  CoUapse  is  an  extremely  frequent  occurrence,  and  forms  one  of 
the  essential  features  of  the  tlisease.  In  the  fulminating  cases  it  develops 
quite  suddenly  after  the  patient  has  been  perfectly  well,  or  it  appears  a 
few  hours  after  the  first  jmin.  In  the  cases  progressing  more  slowly  it 
occui's  also  somewhat  independently  two  or  three  days  after  the  existence 
of  the  symptoms.  It  is  the  forerunner  of  impending  death,  and  it  has 
never  been  overcome. 

COURSE. 

Hemorrhages  may  be  divided  into  those  ^^^th  acute  and  those  with 
chronic  course,  apart  from  the  cases  in  which  slight  hemorrhages  occur 
without  disturbance,  and  which  it  is  probable  may  be  wholly  recovered 
from.  The  former  are  the  more  frequent,  and  Nimier  makes  three  sub- 
divisions: (fl)  the  fulminating;  (b)  the  very  acute;  (c)  the  acute. 

The  cases  are  most  numerous  in  which  there  is  an  interval  of  twenty- 
four  to  thirty-six  hours  between  the  first  symptoms  of  the  disease  and 
death.  The  chronic  cases  include  those  in  which  the  hemorrhage  takes 
place  at  inter^-als  and  which,  under  certain  circumstances,  may  recover, 
a  part  of  the  whole  gland  being  sequestrated  and  discharged.  Among  the 
chronic  cases  also  are  those  in  which  hen:iorrhagic  cysts  eventually  form. 
These  chronic  cases  may  last  for  weeks  or  even  months. 

In  the  fulminating  cases,  death  occurs  suddenly  or  in  the  course  of  an 
hour.  "\^Tiat  is  the  cause  of  this  sudden  death?*  I'ndoubtedly  in  a 
number  of  cases  it  is  not  the  quantity  of  blood  lost  and  the  resulting 
anemia.  A  series  of  cases  have  already  been  referred  to  in  which  the 
quantity  of  extravasated  blood  was  much  too  small  to  permit  the  death 
to  be  regarded  as  the  result  of  hemorrhage.  It  is  also  improbable  that 
the  sudden  disturbance  of  function  of  a  part  or  of  the  whole  gland  should 
be  regarded  as  the  cause  of  death.  This  is  contraindicated,  in  the  first 
place,  by  the  results  of  experiments  on  animals,  which  show  that  animals 
sur^'ive  the  sudden  removal  of  the  entire  organ. 

Other  factors  must  be  presented  in  explanation.  Mention  has  already 
been  made  of  two  hypotheses.  Zenker  believes  death  to  be  due  to  shock, 
analogous  to  Goltz's  experiment,  and  supports  his\new  by  his  autopsies. 
In  two  cases  he  was  able  to  show  a  vers'  marked  venous  hyperemia  of  the 
celiac  plexus;  the  heart  was  relaxed,  the  ca^-ities  distended,  and  contained 
no  blood.  The  abdominal  vessels  also  were  hyperdist ended,  a  condition 
analogous  to  that  found  in  Goltz's  experiment. 

Sarfert  found  a  similar  condition  in  his  second  case:  flabby,  empty 
heart,  abdominal  A'essels  hyperdistended,  venous  hyperemia  of  the  solar 
plexus.  Friedreich  considers  it  more  justifiable  to  regard  the  death  as 
due  to  the  irritation  of  the  semilunar  ganglion  by  the  pressure  of  the 
rai)idly  distended  pancreas  and  a  consequent  disturbance  of  the  move- 
ments of  the  heart. 

*  The  publication  of  Greiselius  of  1672  is  worthy  of  note :  "  Obsers^atio  de  repen- 
tina  sua^•i  morte  ex  pancreate  sphacelato."  (Death  of  a  man  forty-two  years  old  in 
an  attack  of  colic,  eighteen  to  nineteen  hours  after  the  beginning  of  the  illness.) 
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There  are  no  new  hypotheses  advanced  since  the  communications  of 
Zenker  and  Friedreich,  but  Seitz  remarked:  "The  future  must  decide 
whether  the  disturbed  function  of  the  pancreas  lacerated  by  the  hemor- 
rhage may  not  play  a  part."  Doubtless  there  are  cases  in  which  death 
is  wholly  the  result  of  hemorrhage,  as  in  that  reported  by  Seitz. 

The  explanation  of  those  cases  in  which  the  course  is  mild  at  first  and 
becomes  \aolent  only  in  the  last  days  or  hours  may  be  sought  in  the  fact 
that  the  hemorrhage  was  periodic  in  its  occurrence  and  only  finally  be- 
came intense  enough  to  cause  death. 

The  chronic  course  may  be  brought  about  in  different  ways:  by 
periodic  occurrence  of  the  hemorrhage,  or  by  the  subseciuent  develop- 
ment of  a  peritonitis,  sepsis,  necrosis,  or  suppuration  of  the  pancreas, 
escape  of  the  fluid  into  the  peritoneal  cavity  or  into  the  stomach  and  intes- 
tine. It  has  already  been  mentioned  that  in  certain  cases  at  such  a 
stage  recovery  may  take  place  by  sequestration  and  discharge  of  the 
gland. 


DIAGNOSIS, 

It  is  perhaps  impossible  with  our  present  means  to  diagnosticate  posi- 
tively a  pancreatic  hemorrhage  or  a  "hemorrhagic  pancreatitis."  Even 
under  the  most  favorable  circumstances  it  may  be  suspected  that  there 
is  perhaps  such  a  condition.  To  be  sure,  in  the  case  observed  by  them, 
Fitz  and  Williams  made  the  diagnosis  of  acute  pancreatitis  or  pancreatic 
hemorrhage.     This  was  of  course  only  a  diagnosis  based  on  probability. 

In  the  case  of  WiUiams,  a  man  seventy  j^ears  of  age  was  suddenly 
seized  ^dth  colicky  pain  in  the  region  of  the  stomach  which  lasted  five  hours 
and  radiated  toward  the  left  and  toward  the  navel;  the  region  of  the  stom- 
ach was  not  sensitive,  there  was  vomiting,  the  pulse  was  regular  and 
small,  six  hours  later  collapse  occurred  and  sixteen  hours  afterward 
death  took  place.  It  must  be  admitted  that  in  this  case  various  diseases 
were  to  be  thought  of,  and  that  it  was  not  necessary  to  regard  pancreatic 
hemorrhage  or  hemorrhagic  inflammation  as  the  only  possibihty. 

In  fapt,  in  most  of  the  cases  of  pancreatic  hemorrhage  there  was 
either  no  diagnosis  or  the  affection  was  regarded  as  something  quite 
different.  Intestinal  obstruction,  peritonitis  from  perforation,  perfor- 
ating iflcer  of  the  stomach  or  intestine,  pyosepticemia  arising  from  the 
intestine,  purulent  peritonitis,  etc.,  hai^e  been  suspected. 

The  diagnosis  is  made  relatively  most  easity  in  traumatic  hemorrhage. 
A  pancreatic  cyst  from  trauma  may  be  thought  of  when  after  injury  to 
the  abdomen  there  are  sudden  violent  pain  and  prostration  and  afterv\-ard 
a  tumor  appears  more  or  less  distinctly  fluctuating  behind  the  stomach 
between  the  navel  and  the  costal  cartilages. 

As  a  matter  of  fact,  the  diagnosis  of  a  traumatic  pancreatic  cyst  has 
been  definitely  established  in  certain  cases  by  means  of  an  exploratory 
puncture,  and  a  successful  operation  has  resulted. 

In  the  present  state  of  our  knowledge,  in  certain  cases  the  possibility 
of  a  pancreatic  hemorrhage  also,  with  or  without  inflammation,  may  be 
thought  of  vdth  many  other  possibilities,  when  there  are  no  further  indi- 
cations for  diagnosis,  if  an  individual  who  in  consequence  of  his  constitu- 
tion, as  in  atheromatosis,  syphilis,  obesity,  alcoholism,  etc.,  is  liable  to 
diseases  of  the  pancreas  is  suddenly  seized  in  the  midst  of  health  by  a  \do- 
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lout  attack  of  |)aiii  in  tli(>  cpi^ast liuiii  with  vomiting  and  collapse,  ami 
spcH'ily  clrath  occurs  in  a  fow  hours  or  days. 

JOviMi  in  tiic  clironic  cases  in  which  there  arc  manifestations  of  iieritoni- 
tis  or  «!;anf!:ren(^  of  the  panc^reas  and  rupture  of  ichorous  cavities  the  nature 
of  the  disease  is  hardly  more  than  to  be  susjH'cted,  and  the  condition  must 
be  made  clear  by  an  operation  or  the  discharp;(;  in  the  feces  of  the  sef|ues- 
trated  i)ancreas.  Mven  then,  as  in  Chiari's  case,  it  will  be  douljtful 
whether  the  seciuestration  of  the  gland  was  the  result  of  inflammation  or 
of  hemorrhage. 

TREATMENT. 

There  can  be  no  question  of  a  rational  treatment  in  an  affection  of  so 
rapid  a  course,  the  correct  diagnosis  of  which  is  so  difficult.  Nothing 
further  need  be  said  of  the  insufficiency  of  internal  treatment.  Simon 
and  Stanley  propose  the  })rophylactic  use  of  intestinal  antiseptics,  espe- 
cially salol ;  based  on  the  assumption  of  the  etiologic  importance  of  a  bacil- 
lary  infection  from  the  duodenum,  and  because  they  regard  the  prolonged 
retention  of  chyme  in  the  duodenum,  especially  in  fat  people,  as  increasing 
the  danger  of  infecting  the  pancreas. 

Surgical  treatment  also  is  probably  useless  in  the  acute  cases.  A  num- 
ber of  successful  results  show^  that  an  operation  is  indicated  only  in  the 
cases  in  which  cysts  or  abscesses  develop. 


VII.   PANCREATIC   CALCULI. 

The  formation  of  concretions  in  the  pancreas  has  been  recognized  for 
a  long  time.  According  to  the  thorough  study  of  Giudiceandrca,  the  first 
communication  dates  from  the  middle  of  the  seventeenth  century.  Graaf 
(1667)  mentions  two  cases  observed  by  Panarol  and  Gaeia.  These  were 
followed  bv  the  publications  of  Bonetus  (1700),  Galeati  (1757),  Morgagni 
(1765),  Greding  (1769),  and  Cowley  (1788). 

In  the  beginning  of  the  nineteenth  century,  Merklin  and  Baillie  re- 
ported two  cases  of  pancreatic  calculi.  After  a  long  interval  appeared  the 
publications  of  Elliotson  (1832),  Gould  (1847),  and  Fauconneau-Dufresne 
(1851).  Soon  afterward  Virchow  reported  two  cases  (1852),  and  in  1864 
V.  Recklinghausen  published  his  important  communication.  Publica- 
tions have  appeared  more  frequently  since  1875,  and  especially  in  recent 
years  a  large  number  of  very  instructive  observations  have  been  commu- 
nicated by  Freyhan  (2  cases),  Fleiner,  Lichtheim,  Minnich  and  Holzmann, 
and  the  comprehensive  publications  of  Nimier  and  Giudiceandrca.  The 
last-mentioned  author  collected  48  cases,  to  which  two  original  cases  were 
added.* 

There  is  no  doubt  that   only  a  small  percentage  of  calculi  of  the 

*  Besides  these  the  cases  should  be  mentioned  of  Clayton,  Crowden,  Diecklioff 
(2  cases),  Fleiner,  Frerichs,  Gille,  Gagliard,  Leichtenstern  (2  cases),  Michailow, 
Moore  (3  cases),  Miiller,  Munk  and  Klebs,  Nicolas  and  MoUicre,  Rorig,  Shattock. 
A  case  of  pancreatic  calculus  is  reported  among  the  autopsies  of  the  ^'ienna  General 
Hospital  in  1894,  in  a  man  sixty  years  old,  with  fatty  degeneration  of  the  substance 
of  the  gland  and  fibrous  induration.     Thus,  in  all  there  are  70  known  cases. 
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pancreas  found  at  autopsies  is  published.  It  is  not  Yery  rare  to  find 
small  concretions  or  sand  in  the  pancreas  or  in  the  pancreatic  ducts. 
Statements  ^rith.  reference  to  this  condition  are  to  be  found  in  the  text- 
books on  pathologic  anatomy  by  Ziegler,  Birch-Hirschfeld.  and  Orth. 

Number  of  Calculi.— As  a  rule,  several  calcuh  are  found.  In  the  col- 
lection made  by  Ancelet  (1860)  in  onlj-  three  cases  was  there  a  solitary 
calculus;  in  indrvidual  patients  4,  7,  or  8  and  in  two  12  calculi  were  found, 
while  in  eight  other  cases  the  occurrence  of  numerous  concretions  is  noted. 

Xot  infrequently  the  main  duct  or  the  smaller  excretory'  ducts  are 
actuaUy  incrusted  \^-ith  sand.  Sottas,  for  example,  found  numerous  small 
calcuU  in  the  main  duct  and  in  the  small  adjoining  ducts  in  addition  to  a 
calculus  as  large  as  a  bean  near  the  outlet  of  the  duct  in  the  duodenum. 
Numerous  concretions  were  foimd  in  smaU,  newly  formed  canities  in  the 
sclerosed  substance  of  the  gland.  Baumel  also  saw  numerous  calcuh 
both  in  the  excretor}^  ducts  and  in  the  canals  of  the  gland,  in  shape  wholly 
adapted  to  the  cavities  in  which  they  lay.  In  Curnow's  case,  likeT^ise, 
the  smaUest  excretorj'  ducts  of  the  gland  were  entirely  filled  with  calcuh. 
Lancereaux  found  both  excretor}-  ducts  occluded  by  large  calcuh,  and,  in 
addition,  an  extensive  incrustation  of  the  excretory  ducts  of  the  second 
order. 

Seat  of  the  Calculi. — According  to  the  cases  thus  far  reported,  the  cal- 
culi are  oftenest  to  be  found  in  the  excretory'  ducts  near  the  duodenal 
opening,  at  times  in  the  divert icidse  of  the  duct,  as  mentioned  hy  Freyhan 
and  Giudiceandrea.  Concretions  are  rarely  met  in  the  caudal  portion  of 
the  duct.  The  calcuh  are  found  also  in  the  small  and  smaUest  excretory 
ducts  in  the  parenchyma,  even  in  sacculations  of  the  ducts,  and  are  either 
freely  movable,  enveloped  in  slimy  fluid,  or  attached  to  the  wall. 

Pancreatic  calculi  have  been  found  at  times  in  cysts  (Giudiceandrea, 
Shattock)  and  in  abscesses,  as  in  the  cases  of  Fauconneau-Dufresne, 
Fournier,  Leichtenstern,  Moore,  Portal,  and  Salmade. 

Size.—.\s  a  rule,  the  size  of  the  pancreatic  calcuh  is  not  great ;  it  is 
compared  vdxh  that  of  a  bean,  pea,  lentil,  hemp-seed,  hazelnut,  or  large 
cherry,  in  addition  to  the  pre^dously  mentioned  gravel-like  concretions 
which  incrust  the  pancratic  canals  like  fine  sand.  The  largest  calculus 
on  record  was  2-^  inches  long  and  ^  inch  in  diameter  (Schupmann). 

Weight. — The  weight  corresponds  with  the  size,  and  is  usuaUj^  small. 
Matani  and  Schupmann  found  the  hea\dest  calcuh;  the  weight  reported 
by  the  former  was  2  ounces,  while  that  by  the  latter  was  200  grains. 

The  shapes  of  the  calcuh  may  var\'  exceedingly.  They  are  spherical, 
ovoid,  ^^-ith  smooth  or  rough  surface,  at  times  also  are  arborescent.  The 
calculus  described  by  Schupmann  resembled  the  crystalline  formations 
which  are  found  on  and  around  the  frames  at  salt-refining  works.  Vari- 
ous pointed  elevations — outgrowths,  as  it  were — project  like  branches  of 
a  tree  some  fines  above  the  surface;  these  are  processes  of  the  calculus 
wliich.  proceeding  from  the  body,  have  continued  into  the  branches  of  the 
main  excretory  duct  and  have  fihed  them. 

The  color  of  the  calculi  is  white,  whitish-gray,  or  yellowish.  Excep- 
tionally, dark  and  even  black  stones  are  described  (Bonetus,  Merkhn). 

The  consistency  is  either  hard  or  soft,  veiy  friable. 

Chemical  Composition. — Alrchow  found  in  the  excretor\'  ducts  of  the 
pancreas  two  small,  microscopic,  concentrically  striated,  somewhat  firm 
concretions,  with  the  nficroscope  shoeing  concentric  lameUse,  and  com- 
posed of  an  insoluble  coagulated  proteid  substance;  statements  of  the 
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other  authors  agree  that  the  pancreatic  calciiH  most  freciuently  consist  of 
calcium  carbonate  and  calcium  phosphate.  In  achUtion  to  those,  inor- 
ganic substances,  as  sodium  phospiiatc,  magnesium  phosphate,  and  sodium 
chlorid,  \vei(>  found;  and  of  organic  constituents,  cholestcrin,  leucin, 
tyrosin,  xantiiin,  and  the  above-mentioneil  coagulated  prrjleid  substance 
found  by  \'irch()\v.  Henry  analyzed  a  concretion  which  weighed  '.)  gm., 
was  of  the  siz(>  of  a  nut,  and  was  also  interesting  because  of  its  ext<  rnal 
form.  Projections  from  one  surface  extended  into  the  tissue  of  the  gland ; 
the  entire  surface  was  surrounded  by  a  hard,  resistant  membrane,  the 
removal  of  which  permitted  the  recognition  of  a  system  of  hollow  spaces 
which  were  filled  with  yellowish  concretions  and  powdery  sand.  All  these 
spaces  were  filled  with  a  white,  milky  fluid,  which  held  in  suspension  a  cal- 
cium salt.  Two-thirds  of  the  concretif)n  were  composed  of  calcium  phos- 
phate; the  remainder  was  composed  of  equal  parts  of  calcium  carbonate 
and  organic  material.  In  addition,  traces  of  sodium  phosphate  and 
sodium  chlorid  were  demonstrable.  The  small  bodies  resembling  grape- 
seeds  consisted  of  calcium  carbonate  and  organic  matter. 

The  occurrence  of  calcium  phosphate  in  the  concretions  is  mentioned 
also  by  more  recent  authors.  Generally  calcium  carbonate  also  is  found, 
and  in  rare  cases  the  latter  is  present  alone  (Freyhan).  In  one  of  Frey- 
han's  cases  the  calculus,  as  large  as  a  plum-stone,  had  a  nucleus  of  pure 
calcium  carbonate  and  a  soft  envelope  of  organic  substance  in  which 
cholesterin  especially  was  found.  The  calculi  found  by  Minnich  in  the 
feces  also  consisted  of  calcium  carbonate  and  calcium  phosphate.  The 
results  of  chemical  analysis  show  that  in  the  formation  of  the  calcuU  there 
is  not  a  simple  precipitation  from  the  secretion  of  a  normal  gland,  as  the 
normal  pancreatic  juice  contains  only  a  small  amount  of  calcium  phos- 
phate and  is  entirely  free  from  calcium  carbonate. 

One  of  Shattock's  observations  appears  unique.  Small  calculi  con- 
sisting of  pure  oxalate  of  lime  were  found  in  the  contents  of  a  pancreatic 
cyst.  Shattock  thought  that  the  oxalic  acid  had  been  produced  by  micro- 
organisms. According  to  present  knowledge,  only  Aspergillus  niger  in 
anaerobic  gro\\'th  can  produce  this  acid. 
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The  causation  of  calculi  in  the  pancreas  is  at  present  obscure.  The 
material  for  investigation  is  rare,  and  therefore  insufficiently  studied  to 
justify  too  positive  assertions.  In  general,  the  assumption  appears  plaus- 
ible that  there  are  the  same  determining  factors  as  in  the  formation  of  gall- 
stones. The  simple  stagnation  of  the  secretion  is  certainly  one  of  the  most 
important  factors,  but  it  is  not  the  only  decisive  one.  From  anatomic 
reasons  the  secretion  of  the  pancreas  becomes  nmch  more  rarely  stagnant 
than  is  the  case  with  the  bile.  If  only  one  excretory  duct  is  obstructed, 
the  second  duct  can  assume  the  function  and  permit  the  evacuation  of 
the  secretion  into  the  intestine.  In  order  to  cause  a  complete  retention, 
either  both  ducts  must  be  obstructed,  or,  what  is  oftener  the  case,  the 
second  duct  must  be  obUterated,  either  congenitally  or  from  some 
acquired  affection,  or  numerous  intrapancreatic  ducts  must  have  become 
impermeable. 

That  stagnant  secretion  alone  does  not  cause  the  formation  of  concre- 
tions is  supported  by  the  clinical  fact  that  in  many  cases  of  closure  of  the 
15 
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excretory  ducts,  whatever  may  be  the  cause,  no  calcuh  could  be  found. 
CalcuH  could  not  be  produced,  as  a  rule,  in  experiments  on  animals,  either 
by  tying  the  Wirsungian  duct  or  by  injection  into  it  (Pawloff,  Mouret). 
Thiroloix  alone  was  successful  in  one  instance.  He  injected  sterilized  soot 
into  the  ductus  Wirsungianus.  At  the  autopsy  the  gland  was  found  atro- 
phied, and  in  the  splenic  portion  surrounded  by  dense  connective  tissue, 
there  was  a  cystic  cavity,  containing  a  fluid  as  clear  as  water,  in  which 
were  numerous  very  dense,  irregularly  shaped  calcuh  of  the  size  of  a  pin- 
head.     The  ductus  Wirsungianus  also  was  filled  with  small  calculi. 

The  fact  already  mentioned  that  there  is  no  calcic  carbonate  in  the 
normal  pancreatic  secretion,  while  pancreatic  calcuh  very  often  are  com- 
posed of  this  material,  is  in  favor  of  the  view  that  pathologic  changes  in 
the  pancreatic  juice  precede  the  formation  of  the  calculi;  that  is,  that  the 
stagnation  first  causes  formation  of  calcuh,  when  it  is  composed  of  a 
pathologic  pancreatic  secretion. 

Analogous  to  the  pathogenesis  of  gall-stones,  it  may  be  assumed  that 
a  catarrh  in  the  pancreatic  ducts — a  sialangitis  catarrhalis— causes  such 
changes  in  the  pancreatic  secretion  that  the  resulting  stagnation  leads  to 
the  formation  of  calculi.  An  ascending  duodenal  catarrh  in  most  cases 
is  the  probable  origin  of  such  a  catarrh,  and  if  both  excretory  ducts  are 
simultaneously  affected,  a  sufficient  explanation  is  offered  for  the  stagna- 
tion and  also  for  the  alteration  of  the  pancreatic  juice,  which  leads  to  the 
formation  of  the  calculi. 

Changes  in  the  pancreatic  secretion  and  disturbances  in  the  outflow  of 
the  secretion  may  be  accomplished  also  by  other  causes.  An  abnormal 
secretion  may  be  formed  by  morbid,  especially  indurative  processes  in  the 
gland,  and  the  resulting  hindered  outflow  of  secretion  may  give  rise  to 
the  formation  of  concretions.  In  one  of  the  cases  of  LapiCereaux,  syphilis 
and,  in  that  of  Baumel,  chronic  alcoholism,  are  mentioned  as  etiologic 
factors.  It  is  conceivable  that  these  processes  leading  toward  the  pro- 
duction of  chronic  indurative  inflammation  of  the  pancreas  might  cause 
s'tagnation  of  a  pathologic  secretion  and  thus  give  rise  to  the  formation 
of  calculi. 

Pathologic  processes  in  the  vicinity  of  the  pancreas  which  limit  the 
outflow  of  the  secretion  from  the  gland  may,  together  with  stagnation, 
cause  such  changes  of  the  secretion  as  to  give  the  conditions  necessary  for 
the  formation  of  calculi.  Gall-stones  which  press  on  or  are  wedged  in 
the  ductus  Wirsungianus,  peripancreatic  indurations,  and  neoplasms — 
although  these  are  rare  conditions — thus  may  cause  lithiasis  in  the 
pancreatic  ducts. 

In  the  presence  of  a  stagnant  secretion  sialangitis  pancreatica  must 
play  the  most  important  part  in  the  formation  of  calcuh  in  the  pancreas, 
analogous  to  the  condition  of  cholangitis  in  cholelithiasis.  A  lithogenic 
importance  is  ascribed  by  many  authors  to  the  immigration  of  bacteria 
from  the  intestine,  a  condition  which  is  easily  possible.  Nimier  sup- 
ports this  view  by  the  positive  results  of  the  examination  by  Galippe  of 
salivary  calculi  which  are  chemically  and  nosologically  analogous  to  pan- 
creatic calculi.  In  one  of  his  cases  Giudiceandrea  found,  in  the  midst  of 
numerous  calcium  crystals  and  detritus,  a  large  number  of  similar  bacilli 
of  the  shape  of  Bacterium  coli,  and,  in  addition  to  these,  a  considerable 
number  of  long,  delicate  bacilh,  which  he  was  unable  to  identify.  In  a 
second  case  investigated  bacteriologically  he  saw  numerous  forms  of  cocci 
and  bacilh  of  various  kind  and  size,  but,  on  the  whole,  in  much  smaller 
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nuiiihcrs  than  in  tlic  first  case.  The  normal  iiaiicrcatic  Kccrotioii  was 
free  from  micr()-oi-f:;anisms. 

( iiiuheeaiiihca  consitlered  it  (luestioiialdc  what  importance  should  be 
attached  to  the  diseovery  of  the  colon  bacillus  in  the  nucleus  of  a  pan- 
creatic calculus,  but  thinks  it  ean  hardly  be  denied  that  its  presence  may 
contribute  to  the  progress  of  calculus  formation.  l'"arther  investigations 
are  needed  to  decide  whether  this  assumi)tion  can  account  for  the  devel- 
opment of  i)ancreatic  calculi  or  whetiier  there  is  a  tlirect  bacterial  influ- 
ence. 

It  is  well  known  that  Naimyn  has  established  the  frc(|uent  occurrence 
of  Bacterium  coli  commune  in  the  biliary  jjassages  and  inclines  to  the  view 
that  the  invasion  of  this  bacterium  gives  rise  to  a  catarrh  of  the  mucous 
membrane  and  thus  to  the  formation  of  calculi.  Further  investigations 
must  decide  whether  this  view  applies  also  to  the  origin  of  pancreatic 
calculi  or  whether  there  is  a  direct  bacterial  influence.  The  immigration 
of  pathogenic  bacteria  from  the  intestine  might  have  considerat)le  im- 
portance in  the  causation  of  an  infectious  sialangitis,  which  would  lead  to 
the  formation  of  an  abscess  if  there  were  calculi  in  the  pancreas.  Un- 
fortimately  there  are  no  investigations  at  present  tending  to  the  solution 
of  this  question. 

PATHOLOGIC  ANATOMY, 

The  pathologic  changes  which  have  been  found  in  the  gland  when 
calculi  are  present  may  be  primary  or  secondary;  that  is,  they  may  be  the 
cause  or  the  result  of  their  formation.  The  presence  of  calculi  in  the  gland 
gives  rise  to  secondary  changes  of  the  parench}-ma  which  may  lead  to 
the  complete  destruction  of  the  secreting  tissue.  Fatty  degeneration 
of  the  parenchyma  may  occur;  this  was  true,  for  instance,  in  v.  Reck- 
linghausen's case,  in  which  the  pancreas  was  changed  into  a  mass  consist- 
ing of  fat  lobules,  resembling  the  normal  organ  only  in  form  and  size,  but 
showing  no  gland  tissue.  In  Freyhan's  cases,  also,  only  fat  and  con- 
nective tissue  were  present  in  place  of  the  normal  gland  tissue. 

In  other  cases  either  induration  or  atrophy  occurred.  In  one  of 
Moore's  cases,  in  which  the  stone  compressed  the  ductus  Wirsungianus 
near  its  mouth  and  caused  distinct  dilatation,  marked  increase  of  connec- 
tive tissue  was  clearly  visible  to  the  naked  eye.  On  microscopic  examina- 
tion the  interstitial  growth  of  connective  tissue  was  especially  distinct  and 
occasional  bands  of  round  cells  showed  that  in  certain  parts  of  the  gland 
^the  process  was  still  advancing.  The  new-formation  of  connective  tissue 
followed  the  marked  dilatation  of  the  pancreatic  ducts  and  caused  a  pan- 
creatic cirrhosis,  as  disease  of  the  bile-ducts  in  the  liver  causes  a  growth  of 
connective  tissue  with  the  eventual  result  of  cirrhosis.  Similar  condi- 
tions were  shown  by  Lichtheiiu,  Fleiner,  Sottas  (combined  with  fatty 
degeneration),  and  Lancereaux  (associated  with  atrophy  of  the  gland), 
and  Baumel  found  the  growth  of  connective  tissue  especially  connected 
with  the  vessels  and  excretory'  ducts.  Hansemann  notes  two  cases  of  pan- 
creatic calculi  in  which  there  was  atrophy  of  the  whole  organ.  Curnow 
also  reports  a  case  with  marked  atrophy  of  the  pancreas. 

The  occurrence  of  abscesses  in  consequence  of  calculus  formation  is 
relatively  rare  (Fournier,  Salmade,  Portal.  Roddick,  Moore,  Fauconneau- 
Dufresne,  Leichtenstern,  Galeati).  As  a  result  of  the  obstruction  from 
the  calculus  there  is  naturally  a  dilatation  of  the  pancreatic  ducts,  which 
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may  attain  considerable  dimensions,  according  to  the  size  and  number  of 
the  incarcerated  calcuh  and  the  quantity  of  stagnant  secretion.  In  v. 
Reckhnghausen's  case  a  partial  ectasia  thus  attained  the  size  of  a  child's 
head.  The  dilatation  is  in  many  cases  to  be  regarded  as  the  result  of  the 
atrophy  and  shrinkage  of  the  gland  lobules. 

As  has  been  previously  described,  the  dilatation  may  extend  to  the 
smallest  ducts.  Diverticula  may  occur  and  incrustations  may  cover  the 
entire  wall  of  the  small  and  smallest  ducts  as  well  as  of  the  sacculi  pro- 
ceeding from  them.  In  rare  cases  cysts  may  form  in  consequence  of  this 
dilatation  (Clark,  Curnow,  Dieckhoff,  Goodmann,  Gould,  v.  Reckling- 
hausen, Tricomi).  The  necrosis  of  fat  tissue  also  at  times  is  associated 
(Giudiceandrea).  Cancer  in  rare  cases  also  accompanies  the  calculus, 
and,  according  to  Schupmann,  may  cause  the  latter  by  stenosis  of  the  ex- 
cretory duct. 

Calculi  in  the  biliary  passages  not  infrequently  accompany  those  in 
the  pancreas.  Ancelet  has  collected  eight  such  cases;  this  concurrence 
was  found  also  in  the  cases  of  Curnow,  Phulpin,  and  Dieckhoff.  Renal 
calculi  also  may  be  found  at  the  same  time.  In  the  earlier  literature 
such  a  case  is  noted  by  Merklin.  A  woman  thirty-six  years  old  suffering 
for  twelve  years  from  renal  colic,  evacuated  calculi  with  the  urine,  and 
a  concretion  as  large  as  a  nut  was  discharged  in  the  feces.  At  the  autopsy 
a  calculus  as  large  as  a  nut  was  found  in  the  pancreas  and  there  was  a 
large  abscess  in  the  mesentery,  which  contained  three  calculi  of  the  size 
of  almonds  and  several  smaller  calculi.     In  the  kidney  there  were  none. 

In  the  small  intestine  there  is  at  times  a  diffuse  catarrh  (Lichtheim), 
■  or  hypertrophy  of  the  duodenal  glands  (Lancereaux) . 

STATISTICS, 

There  are  only  a  few  statements  concerning  the  frequency  of  pan- 
creatic calculi.  Giudiceandrea  states  that  in  122  bodies  which  were  ex- 
amined after  death  within  three  months,  calculi  were  found  in  the  pan- 
creas twice.  This  may  be  regarded  as  a  relatively  high  ratio.  According 
to  Naunyn,  the  proportion  of  gall-stones,  judging  from  results  of  post- 
mortem examinations  in  the  different  pathologic  institutes,  is  between 
5%  and  12%.  The  ratio  given  by  Giudiceandrea  is  1.64%.  Further 
observations  are  necessary  in  order  to  make  more  definite  statements. 

AGE. 

In  32  cases  the  age  is  as  follows : 

Men.  Women. 

5  to  10  years  1  0 

11  to  15      "    1  0 

16  to  20      "    0  0 

21  to  25      "    2  1 

26  to  30      "    2  0 

31  to  35      "    2  2 

36  to  40      "    6  1 

41  to  45      " 4  0 

46  to  50      "    2  0 

51  to  55      "    2  0 

56  to  60      "    1  2 

61  to  65      "    1  0 

66  to  70      "    0  0 

71  to  75      "    ^  ^ 

Total     26  6 
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This  table  shows  tliat  calcuH  occur  oftonost  botAvocn  the  ap;o.s  of  thirty-six 

uiul  rorty-lixc  years  and  ai'c  iiiiich  luoiv  l'n'(|ucnt  in  men  than  in  women. 


SYMPTOMS. 

Paiu'r(>atic  calcuU  without  doubt  frequently  cause  no  symptoms,  pspe- 
cially  when  they  lie  quietly  in  the  place  \vhere  they  arise.  Decided  .symj)- 
tonis  first  appear  when  the  calculi  begin  to  move  or  when  the  secondary 
changes  in  tlu-  gland  give  rise  to  esi)ecially  prominent  symjjtoms  of  dis- 
ease. Tlu>  picture  of  the  tUsease  can  be  most  clearly  j)resented  if  a  wi-U- 
observed  case  is  briefly  reproduced,  such  as  that  described  b\'  Minnich : 

A  man  sixty-eight  years  old  was  attacked  in  his  fortieth  year  by  very  severe 
biliary  colic.  Typical  iMRinentod  gall-stones  wen-  found  in  the  stools  by  the  physi- 
cian. After  ten  years  there  was  a  recurrence  of  the  attacks  with  the  thscharge  of 
pigMientetl  chole.sterin  calculi  (hu-ing  a  period  of  six  months.  Quiescence  followed. 
In  tlie  sununer  of  1803  the  j^atient  liad  several  attacks  of  cramps  wliich  he  regarded 
as  biliary  colic.  In  November,  180.3,  there  were  feelings  of  pressure  and  tension  over 
the  region  of  the  stomach.  Tlie  difficulty  lasted  for  one  month  witliout  the  occur- 
rence of  an  attack  of  colic.  Toward  the  end  of  the  month  there  was  diarrhea  without 
pain  for  three  days.  On  the  third  of  December,  Minnich  saw  the  patient  during  an 
attack  of  colic.  There  were  severe,  cramp-like,  writhing  pains  in  the  left  hypoclion- 
drium.  The  patient  makes  the  following  statement  regarding  the  pains:  There  was 
first  a  tlidl  sensation  of  pressure  and  constriction  over  the  epigastrium  and  under  the 
left  Iwrcler  of  the  ribs,  which  caused  him  now  to  inspire  deeply  and  again  to  press  the 
painful  places  witli  his  fist  and  to  walk  re.stles.sly  about  the  room.  The  pains  soon 
became  stronger  and  increascil  to  actual  paroxysms.  They  were  localized  especially 
in  one  spot,  deep  in  the  abdomen,  close  to  the  left  border  of  the  ribs  within  the  main- 
millary  line.  At  the  heiglit  of  the  attack  the  pains  proceed  in  circles  along  the  edge 
of  the  costal  cartilages  to  the  spine  and  dart  violently  beneath  the  left  shoulder- 
blade.  ^Vhen  the  pains  abate,  they  return  to  the  above-mentioned  spot  beneath  the 
left  costal  cartilage,  and  which  the  patient  states  that  he  could  cover  with  a  5-franc 
piece.  There  is  a  slight  tenderness  to  pressure  in  the  place  mentioned.  The  attack 
stopped  suddenly  after  two  hours.  Neither  albumin,  sugar,  nor  bile  pigment  were 
to  l^e  found  in  the  urine.  The  attacks  were  of  almost  daily  occurrence.  The  teni- 
peratiu-e  was  normal;  pulse  regular,  76.  Liver  not  enlarged,  gall-bladder  not  pal- 
pable, stomach  not  dilated.  The  examination  of  the  feces  showetl  round  or  flat 
concretions  varying  in  size  from  a  lentil  to  a  cherry-.stone;  small  crumbs  and  gravel 
also  were  found.  The  concretions  consi-sted  of  a  tough,  semi-solid  mass  which  could 
be  crushed  with  the  finger.  The  surface  was  smooth,  the  color  light  yellowish-gray. 
The  cut  surface  was  perfectly  white  and  was  similar  to  that  of  a  frviit-seed.  Lamina- 
tion and  a  central  nucleus  were  not  recognized.  Microscopically  the  sub.stance  of  the 
calculus  appeared  perfectly  amorphous.  The  calcidi  were  very  rcadilj'  soluble  in 
chloroform  which  became  opaque-white.  On  heating  in  a  test-tube  dense  fumes  of 
strongly  aromatic  odor  arose;  in  the  upper  part  there  was  some  yellow  water  of 
condensation,  and  a  perfectly  white  calculus  which  gave  the  reaction  of  calcium 
carbonate,  and  phosphate  appeared  in  tlie  residue.  The  attacks  were  repeated  in  the 
further  course  of  the  disease,  but  no  more  concretions  were  founil.  About  three 
weeks  after  Minnich's  observation,  Holzmann  saw  the  patient  in  Eichhorst's  clinic. 
The  attacks  of  colic  occurred  in  the  way  above  described,  but  some  note^^•orthy 
symptoms  had  developed.  Durmg  the  attack  the  patient  had  a  marked  flow  of 
saliva,  over  a  liter  of  nearly  clear  viscid  fluid,  mixed  with  a  few  fragments  of  food, 
being  discharged.  The  examination  of  the  salivary  fluid  showed  a  weak  potassium- 
sulphocyanid  reaction,  and  it  very  actively  changed  starch  into  sugar.  In  the  ex- 
amination of  the  urine  sugar  was  found,  all  tests  being  positive:  Amount,  1100  c.c. ; 
specific  gravity,  1022;  no  maltose  was  found.  In  the  later  attacks  there  was  a 
moderate  flow  of  saliva,  but  no  sugar  was  found  in  the  urine.  Later  there  was  a 
fever  reaching  38.2°  C.  (100.8°  F.).  The  feces  contained  here  and  there  undigested 
muscle-fibers,  no  fat  crystals;  concretions  were  no  longer  found. 

Only  a  few-  of  the  cases  which  have  been  reported  have  had  so  typical 
a  course  as  that  just  described. 
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The  pains  or  unpleasant  sensations  may  be  of  different  kinds.  There 
may  be  an  ahriost  continuous  feeling  of  pressure  or  dull  sensation  of  pain 
in  the  epigastrium,  or  there  may  be  temporary  attacks  of  more  or  less  pro- 
nounced colic  varjdng  in  intensity  and  duration.  In  the  case  of  Minnich- 
Holzmann  they  were  centered  under  the  border  of  the  left  ribs.  This 
may  perhaps  rarely  be  the  case.  Thej-  are  generally  concentrated  in  the 
epigastrium,  radiate  to  both  sides,  and  are  in  no  way  distinguishable 
from  atypical  biliary  coHc  or  gastralgia.  These  pains,  as  all  violent  ab- 
dominal cohc,  may  be  accompanied  by  nausea,  retching,  vomiting,  and 
collapse. 

Salivation  is  not  a  frequent  occurrence,  in  cases  of  pancreatic  calculi. 
Capparelli,  Holzmann,  and  Giudiceandrea  alone  have  observed  it.  Diar- 
rheas are  noted  by  Fleiner  and  Lichtheim.  In  the  case  described  by  the 
latter,  the  diarrhea  lasted  for  a  year  and  resisted  all  treatment. 

The  occurrence  of  fatty  stools  is  of  great  importance.  They  were 
present  in  the  cases  described  by  Clark,  Gould,  Reeves,  Capparelli,  Cho- 
part,  and  Lancereaux.  Lichtheim  found  fat  crystals  very  abundant  in 
the  stools.  Faulty  digestion  of  meat  also  was  found  at  times.  Holzmann 
occasionally  saw  a  few  undigested  muscle-fibers. 

The  presence  in  the  stools  of  concretions  originating  from  the  pan- 
creas is  the  most  important  and  most  decisive  symptom.  There  are  two 
such  observations  up  to  the  present  time,  those  of  Miiuiich  and  Leichten- 
stern.  In  Merklin's  case  a  calculus  was  found  in  the  feces,  but  it  was 
not  proved  that  it  came  from  the  pancreas,  although  after  death  a  cal- 
culus was  found  in  the  pancreas. 

The  frequent  occurrence  of  diabetes  is  of  great  importance,  and  was 
noted  by  Baumel,  CapparelH,  Chopart,  Cowley,  Elhotson,  Fleiner,  Fre- 
richs,  Freyhan  (2  cases),  Gille,  Lancereaux  (in  4  cases),  Lichtheim,  Lusk, 
Moore,  Miiller,  Munk  and  Klebs,  Nicolas  and  Molliere,  v.  Recklinghausen, 
R5rig,  and  Seegen.  Holzmann  saw  transient  glycosuria.  Diabetes,  or 
at  least  transient  glycosuria,  was  found  24  times  in  70  cases  examined 
vAXh.  reference  to  this  condition,  giving  the  striking  ratio  of  34  per  cent. 
The  diabetes,  if  not  regarded  as  an  accidental  associate  of  the  calculus,  is 
probably  in  most  instances  to  be  considered  as  the  result  of  the  changes 
developed  in  the  gland  in  consequence  of  the  lithiasis.  Lender  such  an 
assumption  the  diabetes  can  occur  only  late  after  the  onset  of  the  symp- 
toms of  lithiasis.  It  may,  however,  be  imagined  that  the  same  changes 
in  the  pancreatic  tissue  which  lead  to  diabetes  may  also  cause  the  forma- 
tion of  calculi,  since  dilatation  of  the  pancreatic  ducts,  alterations  of  the 
secretion,  and  its  stagnation  may  develop  in  consequence  of  induration 
of  the  tissue. 

The  various  disturbances  of  digestion  which  are  frec^uently  found  in 
patients  ^\ith  stone  in  the  pancreas  may  be  regarded  as  a  consequence 
of  the  changes  in  the  gland  substance.  The  emaciation  so  often  men- 
tioned may  be  considered  as  a  result  of  these  digestive  disturbances  or 
the  diabetes. 

Jaundice  belongs  to  the  rare  occurrences.  In  Galeati's  case  it  maj', 
perhaps,  have  arisen  from  the  simultaneous  cholelithiasis.  Minnich 
mentions  only  a  slight  discoloration  of  the  conjunctiva.  In  a  case  de- 
scribed by  Giudiceandrea  there  was  marked  jaundice  resulting  from  the 
compression  of  the  common  duct. 

Fever  is  mentioned  as  a  rare  symptom.  Holzmann  regards  it  as 
analogous  to  the  elevation  of  temperature  so  often  observed  in  biliary 
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and  rcnul  colic.  The  ohscrvations  liitlicrto  made  on  this  point  arc  ion 
few  to  determine  the  importance  of  this  symptom,  lionet iis  and  ( lulcati 
speak  of  a  teitian  type  of  fever.  In  cases  of  infections  sialan<;itis  witli 
tlie  formation  of  al)sc(\ss  an  atypical  fe\'er  with  chills  mav  develop  (Rod- 
dick). 

DIAGNOSIS. 

The  correct  rococjnition  of  calcnlous  disease  of  the  pancreas  is  one  of 
the  most  dilliciilt  tasks  of  tiie  clinician,  as  may  be  illnstrated  hy  the  fact 
that  in  the  accessil)le  literature  of  the  subject  the  correct  diagnosis  was 
nuule  only  fi\e  times,  and  then  by  Lancercaux,  Capparelli,  Lichlheim, 
Miunich,  and  Leichtenstern.  The  last  two  found  pancreatic  calculi  in 
the  feces.  Capparelli  observed  the  pa.ssage  of  the  stones  from  an  ai)- 
scess,  and  Lancercaux  and  Lichtheim  leased  their  diagnosis  on  the  oc- 
currence of  diabetes,  preceded  by  attacks  of  colic. 

Among  the  cardinal  symptoms,  which  may  lead  to  the  correct  diag- 
nosis are  pancreatic  colic,  the  passage  of  characteristic  concretions  with 
the  stools,  diabetes,  steatorrhea,  and  azotorrhea.  The  concurrence  of 
the  first  two  symptoms  or  the  demonstration  of  characteristic  con- 
cretions in  the  stools  alone  can  render  possible  a  correct  diagno.sis  in  the 
early  stages  of  the  disease.  The  occurrence  of  fatty  stools,  diabetes, 
and  the  disturbed  digestion  of  proteids  belong  generally  to  a  later  stage 
of  the  disease,  when  there  has  been  such  deep-seated  destruction  of  the 
gland,  in  consequence  of  the  lithiasis,  that  the  characteristic  symp- 
toms of  disturbed  pancreatic  function  become  manifest.  The  above 
symptoms  only  can  become  prominent  before  the  symptoms  due  to  the 
stone  when  a  rare  diffused  disease  of  the  pancreas  gives  rise  to  the  for- 
mation of  the  calculus.  The  diagnosis  of  calculus  in  the  pancreas  can 
never  be  made  from  the  pain  alone.  The  pancreas  cannot  be  regarded 
as  the  unquestioned  place  of  origin  of  the  pain  even  if  it  has  a  colicky 
character  and  shows  also  the  paroxysmal  type  centering  in  the  left  hypo- 
chondrium,  as  described  by  Minnich  and  Holzmann.  Such  a  localization 
may  be  found  in  biliary  or  renal  colic,  in  beginning  pericolitis  in  the 
region  of  the  splenic  flexure,  even  in  colic  originating  in  the  appendix. 

Even  if  the  attacks  of  colic  are  accompanied  by  salivation,  the  pan- 
creatic origin  is  not  indicated,  as  paroxysmal  pains  from  other  sources 
may  be  accompanied  by  salivation.  Generally,  however,  the  latter  have 
by  no  means  the  same  localization  as  those  in  the  case  described  by  Min- 
nich. There  are  merely  paroxysmal  pains  in  the  epigastrium  radiating 
into  both  hypochondria  and  in  no  way  to  be  distinguished  from  atypical 
biliary  colic,  gastralgia,  and  lead-colic.  There  are  also  certain  negative 
signs,  as  absence  of  jaundice,  tenderness  and  swelling  in  the  hepatic 
region,  which  by  no  means  justify  the  exclusion  of  l)iliary  colic. 

The  second  of  the  cardinal  symptoms  mentioned  is  alone  pathogno- 
monic. If  characteristic  concretions  are  found  in  the  stools,  the  diagnosis 
may  be  made  with  absolute  certainty.  But  this  happens  ^■ery  rarely :  up 
to  the  present  time,  only  in  two  cases.  The  soft,  small,  mortar-like  con- 
cretions may  easily  be  overlooked. 

The  distinction  between  pancreatic  and  biliary  calculi  will,  in  most 
cases,  present  no  difficulties.  The  demonstration  of  bile  pigment  indi- 
cates gall-stones;  the  pancreatic  calculi  are  generally  whitish  or  yellowish- 
white,  and  contain  no  bile  pigment.     They  consist  mostly  of  calcium 
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carbonate  and  calcium  phosphate,  and  only  occasionally  contain  small 
amounts  of  cholesterin,  while  the  translucent  gall-stones  consist  largely 
of  cholesterin.  Calcium  carbonate  occurs  frequently  in  gall-stones,  but 
biliary  concretions  consisting  largely  of  calcium  carbonate  are  very  rare 
(Naunyn).  As  a  rule,  bile  pigment  also  will  be  present  in  these  concre- 
tions. 

It  is  most  frequently  the  case  that  the  two  cardinal  symptoms,  colic 
and  diabetes,  develop  either  in  sequence  or  at  a  certain  stage  exist  to- 
gether. Pancreatic  calculi  certainly  are  to  be  suspected,  and  perhaps 
regarded  as  somewhat  probable,  if  attacks  of  colic  which  do  not  have  the 
pronounced  type  of  biliary  colic  with  its  associated  symptoms  precede  for 
years  the  occurrence  of  diabetes.  Such  evidence,  however,  is  not  abso- 
lute proof,  for  the  diabetes  may  have  arisen  from  other  causes  than  an 
affection  of  the  pancreas,  and  the  colic  may  depend  on  an  atj^pical  chole- 
lithiasis or  be  of  other  origin.  Diabetes  and  cholelithiasis  are  so  fre- 
quently associated  that  it  may  easily  be  assumed  that  the  two  conditions 
coexist  without  any  causal  relation.  When  attacks  of  coHc  precede  dia- 
betes and  are  followed  by  other  pancreatic  symptoms,  as  fatty  stools  or 
faulty  digestion  of  proteids,  the  probability  that  pancreatic  concretions 
are  present  is  materially  greater ;  even  then  the  proof  is  not  incontestable, 
because  a  severe  pancreatic  affection  with  its  consequences  and  irregular 
cholehthiasis  may  accidentally  occur  at  the  same  time. 

No  diagnostic  importance  can  be  ascribed  to  the  symptoms  made 
prominent  by  many  authors,  as  obstinate  diarrhea,  the  occurrence  of  gly- 
cosuria rapidly  disappearing  after  the  attacks,  emaciation,  and  fever. 
These  aid  in  diagnosis  only  when  they  occur  in  connection  with  the  cardi- 
nal symptoms. 

The  physician  is  oftenest  concerned  with  the  question  whether  gall- 
stones or  pancreatic  calculi  are  the  cause  of  the  colic.  From  the  frequency 
of  gall-stones  and  the  rarity  of  pancreatic  calculi  in  all  doubtful  cases 
cholelithiasis  should  first  be  thought  of,  and  lithiasis  of  the  pancreas  should 
only  be  considered  as  at  all  probable  when  the  above-mentioned  symp- 
toms corresponding  to  the  failure  of  pancreatic  function  are  present. 
Absolute  certainty  can  be  reached  only  by  finding  characteristic  pancrea- 
tic concretions  in  the  stools. 

The  diagnosis  of  infectious  sialangitis  which  accompanies  the  lithiasis 
will  be  possible  only  when  atypical  high  fever  with  chills,  tenderness  in 
the  region  of  the  pancreas,  and  eventually  a  demonstrable  tumor  in  this 
situation,  with  the  characteristic  symptoms  of  abscess,  are  joined  to  the 
characteristic  symptoms  of  lithiasis  of  the  pancreas. 


TREATMENT. 

The  difficulty  of  diagnosis  renders  the  rational  treatment  of  this  affec- 
tion rarely  possible.  There  is,  however,  a  single  instance.  At  Eich- 
horst's  clinic  ^  to  1  c.c.  of  a  1%  solution  of  pilocarpin  was  injected  subcu- 
taneously  into  a  patient  suffering  from  an  undoubted  pancreatic  lithiasis 
in  consequence  of  the  experimental  observations  of  Kiihne  and  Lea, 
Heidenhain  and  Landau,  and  Gottleib,  that  pilocarpin  increased  the 
secretion  of  the  pancreas.  There  was  no  result  during  the  stay  of  the 
patient  in  the  hospital,  but  after  he  had  left  it  1  c.c.  of  the  1%  solution  was 
injected  three  times  a  week.     "The  attacks  of  colic  were  said  to  have  en- 
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tirely  disappoan-d  and  the  patient  had  not  felt  so  well  for  a  long  time  as 
after  this  trcatincMit." 

Abuiuhmt  food  is  the  best  nii>ans  of  exciting  j)ancrcatic  secretion, 
accordiiiiz;  to  the  e.\perinu>nls  on  animals.  The  investigations  of  Dohnski 
siiow  that  hy(h'oehloric  acid  and  some  other  acids,  also  acid  drinks  and 
foods,  when  taken  into  the  stomach  promote  an  alnmdant  secretion  of  the 
pancreatic  juice.  An  investigation  by  Becker  has  shown  that  alkaline 
salts,  given  with  or  without  food,  check  the  secretion  of  the  pancreatic 
juice.  Perhaps  some  therapeutic  indications  may  be  gained  from  the 
results  of  these  exjieriments. 

As  a  rule,  the  treatment  is  wholly  symptomatic,  the  colic  being  treated 
by  narcotics  and  any  disturbances  of  digestion  or  diabetes  by  a  dietetic 
treatment.  In  the  present  stage  of  our  knowledge  surgical  treatment  is 
indicated  only  when  an  abscess  or  a  cyst  has  developed  in  consequence  of 
the  lithiasis. 


VIII.    NECROSIS. 


The  death  of  a  part  or  of  the  whole  of  the  pancreas  may  occur  in  the 
course  of  various  processes  which  affect  the  pancreas  or  its  surroundings. 
Necrosis  begins  when  portions  of  the  gland  or  the  entire  organ  are  deprived 
of  nourishment  by  any  diseased  process. 


CLASSIFICATION. 

There  are  two  groups,  according  to  the  etiologic  factors:  (1)  Necrosis 
caused  by  diseases  of  the  pancreas;  (2)  necrosis  caused  by  diseases  of 
the  surrovuiding  tissues.  There  is  a  third  series  of  cases  in  which  the 
cause  cannot  be  ascertained,  but  it  undoubtedly  belongs  in  the  two  above- 
mentioned  groups. 

(A)  NECROSIS  FROM  DISEASES  OF  THE  PANCREAS. 

The  diseases  are  as  follows :  * 

(a)  Necrotic  Inflammations. — Various  forms  of  inflammation,  es- 
pecially the  suppurative,  may  lead  to  necrosis.  In  the  section  on  this 
subject  reference  has  been  made  to  the  necrosis  of  large  or  small  portions 
of  the  pancreas. 

In  Gendrin's  case  a  large  ca\dty  communicating  with  the  jejunum 
was  found  in  the  region  of  the  pancreas.  The  pancreatic  tissue  was  de- 
generated into  a  dense  mass  streaked  with,  red,  which  formed  the  walls 
of  the  cavity.  Habershon  found  a  purulent,  gangrenous  inflammation 
of  the  head  and  middle  of  the  pancreas  and  peripancreatic  abscesses  in 
the  region  of  the  duodenum  and  in  the  lesser  omentum.  IMoore  saw  the 
pancreas  destroyed  to  a  great  extent  by  suppuration  and  the  tail  infil- 
trated with  pus  and  in  shreds. 

In  a  case  of  traumatic  suppuration  reported  by  Hansemann  the  se_ 

*  The  separation  of  these  different  factors  is  pirrelj'-  arbitrary,  since  there  are 
numerous  combinations  between  inflammation,  hemorrhage,  and  fat  necrosis,  and 
each  of  these  combinations  may  be  connected  with  necrosis  of  the  gland. 
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questrated  pancreas  lay  in  a  ca\aty  filled  -ulth  pus.  Dieckhoff  reports 
a  similar  case.  The  middle  and  tail  of  the  pancreas  were  entirely  de- 
stroyed and  changed  into  a  mass  filled  with  greenish  and  yellow  fragments 
and  the  tail  was  almost  entirely  detached.  In  the  pancreatic  abscess 
operated  upon  b}'  Korte  necrotic  bits  of  tissue  also  were  found  in  the 
evacuated  pus,  and  on  microscopic  examination  contained  acinous  struc- 
tures. In  chronic  inflammations  also  the  necrosis  of  small  portions  maj^ 
develop  from  the  growth  of  the  intima  and  the  obliteration  of  the  blood- 
vessels (Dieckhoff).  In  1891  a  case  in  point  was  examined  after  death  in 
the  Vienna  General  Hospital.  Chronic  pancreatitis  with  partial  necrosis 
of  the  tail  of  the  pancreas  was  found  in  a  man  forty-one  years  old  with 
diabetes  insipidus. 

(b)  Hemorrhages  within  and  around  the  pancreas  cause  necrosis 
of  small  portions  or  of  the  entire  organ.  Such  cases  are  reported  by 
Haller  and  Klob,  Prince  and  Gannett,  AMiitney  and  Harris,  Homans  and 
Gannett,  Rosenbach,  and  Dieckhoff.  The  follo^\dng  case  may  briefly  be 
mentioned  as  an  example  of  the  course  of  the  disease : 

Homans  and  Gannett  (quoted  from  Fitz) :  A  woman  forty  years  old  had  an 
umbilical  hernia  for  two  years  after  lifting  a  heavy  weight;  for  the  last  two  weeks 
it  was  irreducible  and  painful.  On  the  day  after  entering  the  hospital  there  were 
vomiting,  violent  colic,  small,  fluttering  pulse;  the  next  day  persistent  vomiting, 
anxious  expression,  pulse  100,  at  times  imperceptible;  normal  temperatm-e.  The 
day  afterward  the  pulse  was  140,  temperature  38.2°  C.  (100.8°  F.),  vomiting  ceased, 
coma,  dyspnea,  death  on  the  fourth  day.  At  the  autopsy  were  found:  Hemor- 
rhagic infiltration  and  gangrene  of  the  pancreas,  circumscribed  peritonitis,  gan- 
grene of  the  diaphragm,  acute  pleuritis  and  pericarditis.  Tlirombosis  of  the 
splenic  vein. 

Circumscribed  necrosis  of  the  pancreas  may  like^^ise  be  caused  by 
hemorrhages  in  consecjuence  of  arteriosclerotic  changes  in  the  blood- 
vessels. I  had  the  opportunity  of  observing  in  the  hospital  such  a  case 
which  also  was  chnically  noteworthy. 

M.  P.,  forty-four  years  old,  admitted  July  28,  1896 :  For  two  and  a  half  months 
^'iolent  pains  in  the  region  of  the  stomach,  loss  of  appetite,  constipation,  gradually 
increasing  jaundice,  and  for  fom-  weeks  considerable  emaciation.  At  the  time  of 
admission  there  was  a  high  degree  of  jaundice,  cachectic  appearance,  great  sensitive- 
ness to  pressure,  also  pain  under  the  edge  of  the  right  ribs,  liver  dulness  reaches 
two  finger-breadths  below  the  border  of  the  ribs,  abdomen  flat,  no  distinct  tumor 
palpable,  no  ascites,  edema  of  the  lower  part  of  the  thigh,  urine  contained  much 
bile  pigment,  but  no  sugar  or  albumin.  Temperature  37.2°  C.  (98.96°  F.).  The 
patient  complained  of  unusually  violent,  continuous  pain  in  the  epigastrium,  radiat- 
ing over  the  abdomen,  and  was  very  weak.  Later,  the  weakness  gradually  increased ; 
there  was  dizziness  on  sitting  up  in  bed,  and  the  cachexia  was  marked.  The  patient 
almost  refused  to  take  any  food  on  account  of  the  pain.  Xom'ishment  by  enemata. 
With  marked  exhaustion,  death  occurred  November  7,  1896. 

The  autopsy,  conducted  by  Prosector  Dr.  Zemann,  gave  the  follo'^dng 
result : 

The  body,  much  emaciated,  showed  a  high  degree  of  jaundice.  Thorax  much 
arched,  abdominal  walls  slightly  distended  and  of  a  dirty  green  color  in  the  hypo- 
gastrium.  Lungs  of  diminished  substance  and  collapsed.  Heart  small,  contracted. 
Valves  showed  yellowish  spots  and  were  opaque.  The  liver  scarcely  projected 
beyond  the  border  of  the  ribs,  small  and  flabby;  its  surface  smooth,  capsule  easily 
torn.  On  section,  the  liver  dark  green,  the  acinous  structure  distinct,  the  acini 
very  small.  The  bile-ducts  slightly  distended,  a  small  amount  of  dark,  greenish- 
yellow  bile  escaping.  The  gall-bladder  flaccid,  about  as  large  as  a  goose-egg, 
contained  a  considerable  quantity  of  uniformly  colored,  slimy  bile.  Spleen  some- 
what enlarged,  rich  in  blood,  and  soft. 
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The  iiiti'stiiiul  coils  and  tin-  stoniiich  were  distended  with  gas.  The  great 
oinontuin  wius  spread  Hke  an  anroii  over  the  intestinal  coils,  to  which  it  wa«  agglu- 
tinated. The  coil.s  al.so  were  auherent  l>y  means  i)f  purulent  lihrinous  plates.  Thin 
pus  was  to  be  found  liere  and  tlitrc  inclosed  in  small  spaces  hetwei-n  the  intestinal 
loops.  The  stomach  contained  gas  and  a  little  visciil,  opaciue,  nale-gray,  watery 
fluid.  The  mucous  membrane  Wits  pale,  covered  with  whitisli  mucus.  Large 
amounts  of  dark-green  bile  in  the  (luodenum,  e3|>eciaUy  in  the  descending  portion. 
The  mucosa  wa^  stained  of  a  bile-green  color. 

Near  the  moiuh  of  the  common  duct  a  sliglitly  prominent  portion  of  the  intes- 
tinal wall  for  about  2  or  3  cm.  formed  a  soft,  disintegrated  mass  of  tissue,  stained 
dark  yellow,  within  which  the  opening  of  the  bile-duct  at  first  was  not  to  be  found. 
The  large  bile-ducts  were  thin-walled,  ililated,  and  collapsed,  and  contained  a 
small  tpiantity  of  bile.  The  wall  of  the  common  duct  immediately  beyond  its 
mouth  was  replaced  by  a  whitish,  moderately  soft,  succulent  neoplasm,  wliich  was 
continued  into  the  above-mentioned  disintegrated  tissue  of  the  duodenal  wall. 
The  common  tluct  was  rather  narrow  at  this  point,  but  easily  penetrated.  The 
atljaccnt  head  of  the  pancreas  was  formed  of  large  lobes,  and  was  easily  separated 
from  the  duodenum.  The  pancreas,  somewhat  narrower  and  thinner  than  normal, 
was  closel}'  adherent  to  the  posterior  wall  of  the  stomach.  On  the  anterior  surface 
oi  the  tail  of  the  pancreas,  bounded  in  front  by  the  stomach  and  transverse  colon 
and  at  tlie  side  by  the  spleen,  was  a  spherical  cavity  about  the  size  of  a  man's  hst, 
with  a  pocket  as  Targe  as  a  plum  on  the  upper  edge  of  the  tail  of  the  pancreas.  This 
cavitv,  filled  with  thin  pus,  was  surrounded  on  all  sides  by  a  thin  membrane,  coated 
superficially  with  pus.  Careful  investigation  showed  that  this  membrane  also 
separated  the  pancreas  from  the  cavity.  On  the  lower  border  of  the  body  of  the 
pancreas  was  a  group  of  pancreatic  lobules  about  the  size  of  peas,  softened  almost 
to  the  consistency  of  pap,  and  of  a  dark  reddish-black  color.  These  were  surrounded 
by  lobules  which  appeared  as  usual.  The  pancreatic  artery  and  its  traceable 
branches  were  thick-walled  and  frequently  calcified.  The  splenic,  renal,  and  intes- 
tinal arteries  were  similarly  altered.  There  were  thin  masses  xery  darkly  stained 
with  bile  in  the  small  intestine  and  bile-stained  fecal  matter  in  the  large  intestine. 
The  kidneys  were  somewhat  smaller  than  normal,  capsule  stripped  off  easily,  surface 
smooth.     Bladder  contracted. 

Diagnosis:  Medullary  carcinoma  of  the  common  duct  extending  to  the  duo- 
denum with  stenosis  of  the  bile-duct.  Ulceration  of  the  cancer  w-ith  relief  of  the 
stenosis  by  means  of  the  destruction  of  the  neoplasm.  Recent  diffuse  peritonitis 
with  fibrinopurulent  exudation  and  with  cyst-like  encapsulation  in  the  region  of 
the  tail  of  the  pancreas.  Circumscribed  necrosis  of  the  pancreas  with  hemor- 
rhagic infiltration  of  the  necrotic  portion  and  clironic  endarteritis  and  calcification 
of  the  pancreatic  artery.     Marasmus.     General  jaundice. 

The  microscopic  examination  of  the  necrotic  mass  in  the  pancreas  showed 
a  transformation  of  the  cells  into  a  fatty  detritus  mixed  with  numerous  red  blood- 
corpuscles.  The  walls  of  the  capillaries  everywhere  had  undergone  fatty  degenera- 
tion. Outside  of  the  necrotic  area  also  there  were  spots  of  fatty  degeneration  of 
gland  cells  and  of  capillaries. 

The  possibility  of  a  cancer  of  the  pancreas  was  thought  of  by  me 
on  account  of  the  gradual  development  of  a  completely  obstructing 
jaundice,  the  rapid  progress  of  cachexia  with  extreme  debility,  the 
peculiar,  \'iolent  pains,  and  the  great  sensitiveness  to  pressure  under  the 
right  border  of  the  ribs,  as  far  as  the  middle  line. 

At  the  autopsy  it  was  shown  that  two  processes  were  going  on  at  the 
same  time:  (1)  A  cancer  of  the  common  duct  extending  to  the  duode- 
num and  causing  a  stenosis  of  the  bile-duct,  which  was  somewhat  relieved 
by  the  degeneration  of  the  neoplasm.  Recent  peritonitis.  (2)  A  cir- 
cumscribed necrosis  of  the  pancreas  with  hemorrhagic  infiltration  of  the 
necrotic  portion  in  consequence  of  chronic  endarteritis  and  calcification 
of  the  pancreatic  artery. 

It  is  probable  that  the  picture  of  disease  resembling  that  of  cancer 
of  the  pancreas  was  developed  by  the  combination  of  cancer  of  the  com- 
mon duct  with  the  changes  in  the  pancreas  due  to  arteriosclerosis. 

(c)  Fat  necrosis  is  frequently  stated  to  be  the  cause  of  the  necrosis 
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of  the  gland.  The  hemorrhage  caused  by  the  fat  necrosis  or  the  extensive 
fat  necrosis  itself  may  lead  to  necrosis  of  the  gland  to  a  greater  or  less 
extent.  It  is  not  3'et  clear  whether  the  same  factor  which  has  caused 
the  fat  necrosis  may  not  lead  also  to  necrosis  of  the  pancreas,  or  whether 
the  fat  necrosis  is  to  be  regarded  as  a  result  of  the  necrosis  of  the  gland. 

Experiments  on  animals,  as  "uill  be  sho-\\m,  permit  the  assumption 
that  the  fat  necrosis  may  be  caused  by  the  action  of  the  pancreatic  secre- 
tion. Chiari's  observations  also,  which  T^ill  be  mentioned  later,  show 
that  multiple,  circumscribed  necroses  of  the  gland-parenchyma  probably 
may  be  caused  by  the  same  factor — autodigestion.  It  is,  therefore, 
quite  conceivable  that  in  man  also  fat  necrosis  and  necrosis  of  the  gland- 
parenchyma  may  be  attributed  to  the  same  cause.  The  relation  between 
fat  necrosis  and  gangrene  of  the  gland  will  be  considered  later  in  the 
section  on  Fat  Necrosis. 

There  are  numerous  communications  on  the  subject  of  gangrene  with 
or  in  consequence  of  fat  necrosis:  Balser,  Mader-Weichselbaum,  Farge, 
Whittier  and  Fitz,  Gerhardi,  Foster  and  Fitz,  Langerhans,  Hansemann, 
Konig.  Caspersohn-Hansen,  Korte,  Simon  and  Stanley,  Sarfert,  EUiott, 
V.  Bonsdorff.  E.  Fraenkel,  Sievers,  etc.  SeA'eral  of  these  cases  will  be 
mentioned  in  the  section  on  Fat  Xecrosis.  A  brief  sketch  only  of  a  few 
especially  striking  and  chnically  interesting  examples  foUows : 

Mader-Weicliselbaum :  Coachman's  wife,  forty-tTvo  j'ears  old,  who  four  3'ears 
before  had  suffered  from  jaundice  due  to  gall-stones,  was  attacked  with  distention 
of  the  stomach,  vomiting,  and  abdominal  pain.  On  the  next  day  jaundice  developed. 
Two  or  three  times  a  day  there  was  a  chill  -n-ith  subsequent  fever  and  sweating. 

Present  condition:  5loderate  jaundice,  temperature  38°  C.  (100.4°  F.).  Pulse 
scarcely  accelerated.  Splenic  tumor.  Liver  normal.  In  both  lumbar  regions 
there  was  circumscribed,  pronounced  edema  of  the  skin.  Vomiting.  Two  days 
later  there  was  a  chill,  temperature  40.2°  C.  (104.4°  F.),  loss  of  consciousness,  and 
on  the  next  day  symptoms  of  a  beginning  (metastatic)  meningitis.  Two  days 
later,  temperature  37.4°  C.  (99.3°  F.),  with  almost  constant  unconsciousness.  Ex- 
ploratory puncture  in  the  region  of  the  spleen  produced  a  dirty,  reddish  fluid.  Death 
on  the  next  day. 

The  autopsy  showed  purulent  meningitis,  enlargement  of  the  spleen,  throm- 
bosis of  the  splenic  vein,  marked  softening  of  the  tail  and  a  portion  of  the  body 
of  the  pancreas,  which  was  grayish-black  in  color  and  infiltrated  with  a  tliin,  ichorous 
fluid.  The  tissue  around  the  pancreas  presented  the  same  appearances.  The 
head  was  c^uite  intact  and  contained  several  yellow  patches,  from  the  size  of  a  pea 
to  that  of  hemp-seed,  consisting  of  a  tliick,  greasy  pulp.  Microscopically  the  latter 
consisted  of  numerous  fat  granular  corpuscles,  very  small  fat-drops,  and  numerous 
fat-crj'stals.  Similar  foci  also  were  found  quite  abundant!}^  in  the  transverse  meso- 
colon and  in  the  upper  portion  of  the  great  omentum,  at  times  surrounded  by  a 
hemorrhagic  zone.  Occasional  pancreatic  veins  opening  into  the  splenic  vein  were 
obstructed  by  grayish-red  tlu-ombi. 

Weichselbaum  concluded  that  gangrene  of  the  pancreas  resulting  in  pyemia 
had  followed  fat  necrosis  of  the  gland. 

Caspersohn-Hansen :  A  very  fat  woman,  thirty-six  years  old,  was  attacked  with 
vomiting  and  severe  pain  in  the  region  of  the  stomach;  improvement  after  fourteen 
days'  treatment.     Then  renewed  vomiting,  pain,  slight  distention  of  the  abdomen. 

Diagnosis :  Circumscribed  peritonitis  in  consequence  of  ulcer  of  the  stomach. 
Resistance  in  the  left  upper  half  of  the  abdomen,  small  rapid  pulse;  exploratory 
laparotoni}-.  After  section  of  the  abdominal  walls  a  tumor-like  mass  was  seen 
which  had  become  firmlj' united  to  the  peritoneum  and  proved  to  be  fat  tissue  which 
had  undergone  diffuse  fibrous  induration.  The  abdominal  ca-\-ity  was  opened  and 
an  opaque  ascitic  fluid  evacuated.  There  was  no  inflammatory  focus.  At  the 
autopsy  a  large  cyst  was  found  behind  the  liver,  filled  with  a  clear,  odorless,  dark, 
coffee-brown  fluid.  The  following  conditions  were  apparent :  (1)  Total  necrosis 
and  partial  separation  of  the  pancreas;  (2)  remains  of  hemorrhage  into  the  pancreas; 
(3)  circumscribed  chronic  peritonitis  of  the  omental  bursa,  the  exudation  containing 
hematin;  (4)  disseminated  fat  necrosis. 
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Caspersohn  regarded  tlie  fat  necrosis  as  the  cause  of  the  hemorrhage. 

Necrosis  of  the  pancreatic  tissue  resulted  from  the  cfTusion  of  blood. 
An  active  dissecting  inliainnuition  developed  for  the  ciiniinatiori  of  the 
degenerated  portions  and  extended  toward  the  peritoneum.  The  fora- 
men of  Winslow  became  occluded  and  a  cyst  of  the  omental  l)ursa  was 
formed.  The  increasing  distention  of  the  c}st  cau.sed  j)rcssure  >ipon  the 
ncrAOUs  ai)paratus  and  conseiiuent  collaj)se  followed  by  death. 

K6rte  * :  'riiiU(>r  t  wcuty-Lwo  years  old  sulTcrcil  lor  five  yc^ars  with  attacks  of 
pain  in  the  stoinach  ami  vomiting.  Was  suddenly  .seized  with  violent  alKir)niinal 
pain,  vomiting,  and  li(>adafhe.  Temperature  3!). 2°  C.  (102. G°  K.).  Pul.se  140. 
Slight  cyanosis,  pain  in  the  left  lower  abdomen  and  loin,  serous  pleurisy  on  the 
left  sitle.  Edema  of  the  skin  of  the  abdomen  on  the  left  side  between  the  borders 
of  the  rilis  and  the  pelvis.  Puncture  caused  llie  escape  of  a  brownish-red,  turbid 
fluid,  with  crumbling  fragments,  in  whii-h  were  numerous  long  rod-like  bacteria 
and  fatty  degenerated  pus-cor])Uscles.  Urine  free  from  albumin  and  sugar.  The 
skin  was  incised  longitudinally  along  the  anterior  axillary  line,  from  the  border  of 
the  ribs  to  the  brim  of  the  pelvis.  The  retroperitoneal  tissue  was  laid  open  and 
a  large  amount  of  the  fluid  described,  containing  numerous  yellowish-brown  crum- 
bling shreds,  was  evacuateil  from  a  considerable  depth.  Drainage.'  The  fever  con- 
tinued. .\spiration  of  the  pleuritic  exudation.  An  indistinct,  fluctuating  swelling 
was  felt  below  the  xiphoiil  cartilage.  Laparotomy.  Yellow,  cheesy  pus  escaped 
on  puncture.  The  gastrocolic  ligament  was  divided,  the  wall  of  the  abscess  was  torn 
in  siUuring,  and  a  thick,  brownish-j^ellow  pus  poured  out,  mingled  with  necrotic 
bits  of  tissue  and  fat-drops.     Drainage;  soon  after  the  operation,  collapse  and  death. 

Autopsy:  Pancreas  about  one-half  its  normal  size,  infiltrated  with  blood,  and 
the  head  changed  into  a  greasy,  light-gray  mass  of  clayey  consistency.  Gall-bladder 
filled  with  small  conci'etions;  fat  necrosis  in  the  omentum;  a  section  of  the  left 
adrenal  shows  bright  yellow  masses  similar  to  those  in  the  omentum.  The  yellow 
material  evacuated  from  the  abscess  consists  microscopically  of  fat,  fat-crystals, 
and  yellow  pigment,  but  contains  no  pus-corpuscles. 

Sarfert :  An  extremely  fat  woman  twenty-four  j'ears  old  was  attacked  fourteen 
days  before  death  w'ith  sudden  abdominal  pain,  abundant  bilious  but  not  fecal 
vomiting;  pronounced  meteorism,  great  sensitiveness  to  pressure,  fever  and  dyspnea. 
Stools  were  obtained  by  enemata  of  oil;  there  was  temporary  benefit,  followed  by  a 
renewal  of  obstruction.  The  temperature  became  elevated,  there  were  cyanosis, 
vomiting,  rapid  pulse,  collapse. 

At  the  autopsy  the  abdominal  cavity  was  filled  with  a  yellow  purulent  mass 
in  which  floated  numerous  brittle,  granular  fragments  of  the  color  of  yellow  wax. 
The  pancreas  formed  behind  the  stomach  a  dark-brown,  shreddy  mass  surrounded 
by  pus,  the  tail  floating  free.  Foci  of  fat  necrosis  as  large  as  beans  were  found  in 
the  mesentery,  in  the  omentum,  and  in  the  preperitoneal  fat. 

(d)  Chiari  recently  has  called  attention  to  a  peculiar  form  of  pancreatic 
necrosis.  In  1891  "  an  autopsy  Avas  performed,  twelve  hours  after  death, 
on  a  man  twenty-five  years  old  who  had  died  three  days  after  the  extirpa- 
tion of  a  sarcoma  of  the  left  side  of  the  neck,  which  had  developed  from 
the  lymph-glands,  from  rupture  of  the  left  external  carotid  with  conse- 
quent hemorrhage.  In  the  left  half  of  the  ])ody  of  the  pancreas,  which 
otherwise  had  the  usual  structure,  although  pale,  there  was  a  dark-green 
mass,  about  1  cm.  in  size,  irregularly  formed  and  sharply  limited  from 
its  surroundings,  w^hich  immediately  gave  the  impression  of  a  circimi- 
scribed  necrosis  of  the  gland."  The  microscopic  examination  confirmed 
the  diagnosis,  "The  mass  consi.sted  of  necrotic  pancreatic  tissue,  in 
which  the  acini  were  still  to  be  distinguished.  Neither  in  the  cells  of 
the  acini,  nor  in  the  interstitial  tissue,  which  did  not  appear  thickened, 
was  a  nuclear  stain  to  be  obtained.     Everything  had  become  necrotic." 

*  This  case  (Xo.  Ill  of  his  series")  is  regarded  by  Korte  as  one  of  acute  pancreati- 
tis, with  consecutive  necrosis  of  the  gland  and  fat  necrosis,  previously  mentioned  on 
page  126. 
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The  pancreatic  tissue  surrounding  the  necrotic  portions  showed  quite  a 
considerable  increase  of  interstitial  connective  tissue,  which  generally 
appeared  extensively  infiltrated  with  small  cells.  It  was,  therefore,  as 
Chiari  suggests,  a  case  of  circumscribed  necrosis  of  the  pancreatic  tissue, 
with  resulting  reactive  inflammation  around  it.  There  was  no  doubt 
that  the  circumscribed  necrosis  came  first  and  the  reactive  inflammation 
in  the  vicinity  afterward.  There  was  no  evidence  that  the  necrosis  was 
caused  by  a  disturbance  of  the  circulation,  interstitial  inflammation, 
or  injury.  Chiari  thought  it  most  probable  that  a  chemical  agent  had 
caused  the  necrosis  of  the  acini  and  the  interstitial  tissue  several  days 
before  death,  in  time  for  the  development  of  a  reactive  inflammation. 
He  regards  the  pancreatic  juice  as  such  an  agent  which  had  caused  an 
autodigestion  of  the  organ  analogous  to  the  method  of  origin  of  the 
peptic  ulcer  of  the  stomach. 

Two  years  later  Chiari  found  a  similar  case.  An  autopsy  was  held 
on  the  body  of  a  woman  thirty-two  years  old  who  had  suffered  from  diffuse 
bronchitis  and  erythema  exsudativum  multiforme.  The  pancreas  was 
found  somewhat  larger  than  normal,  of  dense  consistency  and  paler  color. 
It  contained  numerous  sharply  defined,  irregular  foci,  some  as  large  as 
1  cm.,  but  most  of  them  much  smaller,  yellowish- white,  homogeneous, 
quite  firm,  and  surrounded  by  a  red  zone.  On  microscopic  examina- 
tion, Chiari  could  distinguish  three  varieties:  (1)  Those  in  which  the 
necrotic  acini  were  not  completely  destroyed ;  (2)  those  in  which  the  dead 
acini  were  destroyed  in  places;  (3)  those  in  which  all  the  necrotic  acini 
were  more  or  less  extensively  destroyed.  Elsewhere  the  pancreas  showed 
throughout  an  increase  of  the  connective  tissue  between  the  lobules  and 
acini,  in  which  there  was  a  greater  or  less  infiltration  with  small  cells  and 
moderate  lipomatosis.  There  was,  therefore,  in  this  case  also  a  reactive 
inflammation  in  the  vicinity  of  the  necrotic  portion.  There  were  also 
neither  disturbance  of  the  circulation,  trauma,  nor  a  precedent  interstitial 
pancreatitis,  hence  Chiari  considered  it  probable  here  likewise  that  the 
digestive  action  of  the  pancreatic  juice  had  caused  the  necrosis. 

(B)  NECROSIS  DUE  TO  DISEASE  IN  THE  VICINITY  OF  THE 
PANCREAS. 

There  are  several  observations  of  this  sort.  The  gangrene  is  most 
frequently  produced  by  the  passage  of  gall-stones,  which  cause  inflam- 
matory and  ichorous  processes. 

Chiari  and  Schossberger :  A  man,  thirty-eight  years  old,  who  had  formerly- 
suffered  very  little  from  sickness,  had  an  attack  of  cholelithiasis;  he  was  afterward 
well  for  one  year.  After  an  illness  of  twelve  days  occasional  attacks  of  pain  in  the 
stomach  appeared;  then  suddenly  there  were  vomiting,  severe  colic,  symptoms  of 
intestinal  obstruction,  and  collapse.  On  the  next  day  there  was  no  fever  and  the 
general  condition  was  good.  Two  days  later  renewed  symptoms  of  intestinal 
obstruction,  pronounced  meteorism,  and  vomiting  which  could  not  be  relieved. 
After  calomel  and  irrigation,  there  was  a  passage  of  very  offensive  stools,  and  the 
next  day  the  condition  was  improved.  Sixteen  days  later  there  was  high  fever, 
lasting  three  days,  with  renewed  symptoms  of  intestinal  obstruction ;  after  passage 
of  stools,  the  fever  was  again  relieved,  and  for  eighteen  days  free  passage  and  ob- 
struction alternated.  A  piece  of  tissue  was  found  in  the  stools  which  Chiari  diag- 
nosticated as  pancreatic  tissue.  For  some  time  the  patient  noticed  some  sensitive- 
ness on  the  left  side  of  the  abdomen,  but  some  years  later  he  was  still  perfectly 
well. 

The  piece  of  pancreas  which,  escaped  with  the  feces  was  about  13  cm.  long, 
quite  uniformly  cylindric,  and  of  the  thickness  of  the  index-finger;  on  longitudinal 
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section  it  sliowcd  a  piece  of  ii  canal  alioiit  3  cm.  loiifl,  which  uppearetl  exactly  like 
the  ductus  W'irsunj^iiinus.  On  niiiroscopie  examination,  remam.s  of  acini  could  he 
recognized. 

Tho  following;  course  of  the  afTcctioii  {•ould  easily  l)e  imagined: 
A  j2;alI-stoiie  ju'rlorated  (probably  from  the  conmioii  duet)  and  caused 
iii(I:iiiiiiiatioii  and  .suppuration  of  the  tissue  surrounding  tlie  pancreas, 
which  opened  into  the  duocU'nuni  or  some  other  jjortion  of  the  intestine, 
and  tile  detached  pancreas  passed  through  this  opening  and  was  evacu- 
ated with  the  feces. 

Rokitansky-Trafoyer  (museum  preparation) :  A  wine-dealer  fifty-two  years  old 
was  suddeidy  attackecl  with  severe  colic  two  months  after  there  had  been  disturb- 
ances of  difiestion.  Diagnosis:  Cholelithiasis.  Aft<T  a  very  severe  attack,  18  gall- 
stones were  found  in  the  stools,  and  three  thiys  later  there  was  another  severe  attack 
of  colic.  The  next  day  a  large  discolored  mass  of  tissue  was  pa.ssed,  which  liokitan- 
sky  recognized  as  the  sequestrated  pancreas.  Complete  recovery  after  three  weeks. 
Seven  years  later  the  patient  was  still  in  perfect  health. 

Chiari  reports  an  interesting  case  of  gangrene  of  the  pancreas  in 
consequence  of  perforation  of  the  stomach  by  a  round  ulcer. 

An  inebriate  fifty-four  years  old  suffered  for  seven  years  from  pains  in  the 
stomach  and  vomiting;  the  stools  were  frequently  black.  In  the  latter  part  of  this 
period,  the  pains  in  the  stomach  became  much  more  severe.  At  the  time  of  ad- 
mission the  patient  was  fat  and  slightly  jaundiced.  Examination  of  the  lungs  showed 
dulness  and  bronchial  breathing;  the  heart-sounds  were  clear  but  weak,  the  epi- 

fastrium  painful,  otherwise  nothing  abnormal.  Temperature  37.7°  C.  (99.86°  F.). 
n  the  third  week  of  the  stay  at  the  hospital,  bed-sores;  in  the  fourth,  parotitis  on 
the  left  side,  which  disappeared  after  some  days.  Anorexia,  progressive  weakness, 
death  after  the  patient  had  been  in  the  hospital  for  six  weeks. 

Autopsy:  Extensive  panniculus  adiposus;  cardiac  muscle  fatty  degenerated; 
liver  large,  pale,  infiltrated  with  fat;  gall-bladder  adherent  to  the  duodenum  and 
containing  nvunerous  concretions;  in  the  stomach  a  fluid  of  offensive  odor.  In  the 
posterior  wall  of  the  stomach,  about  half-way  between  the  cardia  and  the  pjdorus,  was 
a  perforating  ulcer,  1  cm.  in  diameter,  through  which  a  probe  passed  into  the  omental 
bursa ;  3  cm.  distant  was  a  second  round  ulcer.  Omental  bursa  transformed  into  a 
large  ichorous  cavity,  entirely  separated  from  the  general  peritoneal  cavitj^  by  oc- 
clusion of  the  foramen  of  Winslow  by  adhesions;  five  perforations,  some  as  large  as 
the  little  finger,  into  the  uppermost  portion  of  the  jejunum.  Lying  across  the  ichor- 
ous cavity  was  a  cylindric  shreddy  mass  of  tissue,  about  12  cm.  long,  of  the  thick- 
ness of  the  little  finger  at  its  left  end  and  somewhat  thicker  at  the  right,  entirely 
isolated  and  brownish-black  in  color.  Near  the  descending  portion  of  the  duode- 
num, the  central  end  of  the  ductus  Wirsungianus  was  found  embedded  in  indurated 
tissue;  it  was  about  3  cm.  long  and  opened  freely  into  the  ichorous  cavity. 

(C)  NECROSIS  OF  THE  PANCREAS  FROM  INDEFINITE  CAUSES. 

Chiari :  In  a  woman  forty-six  years  old  for  some  days  there  were  severe  pain  in  the 
abdomen,  vomiting,  diffuse  peritonitis;  seven  hours  before  death,  chill  and  vomiting 
of  a  black  mass  of  offensive  odor.  At  the  autopsy  the  body  was  found  very  corpu- 
lent and  there  was  a  recent,  diffuse,  purulent  peritonitis.  Sequestration  of  the 
blackish-brown  pancreas,  which  was  attached  merely  by  remains  of  connective  tissue, 
easily  torn.  On  longitudinal  incision  of  the  pancreas  the  duct  was  easily  recognized. 
Putrefaction  in  the  omental  bursa.  Perforation  of  the  duodenum  and  transverse 
mesocolon,  opening  in  the  pancreatico-duodenal  artery.  The  gall-bladder  con- 
tained 60  polyhedral  stones. 

In  this  case  the  sequestration  of  the  pancreas  might  have  been  caused 
by  a  primary  pancreatitis  or  peripancreatitis  or  by  hemorrhage  into  the 
pancreas;  on  the  other  hand,  "the  possibihty  cannot  be  entirely  excluded 
that  the  opening  in  the  duodenum,  which  at  the  autopsy  presented  the 
characteristics  of  a  perforation  from  without  inward,  in  part,  at  least. 
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originated  in  the  intestine,  perhaps  from  injury  of  the  intestinal  wall 
by  a  small  foreign  body  with  perforation  into  the  omental  bm"sa,  the 
opening  later  being  enlarged  by  the  ichorous  process.  It  would  not  be 
difficult  to  understand  the  sequestration  of  the  pancreas  in  consequence 
of  a  traumatic  peripancreatitis  and  pancreatitis  caused  by  such  a  foreign 
body,  since,  according  to  Bruckmiiller  ("Lehrbuch  der  pathologischen 
Zootomie'),  this  occurrence  is  said  to  take  place  frequentty  in  dogs" 
(Chiari). 

Korte:  Woman  thirty  years  old;  has  borne  three  children;  five  days  after  the 
last  confinement  there  was  \'iolent  pain  in  the  epigastrimn  with  feeling  of  weakness; 
afterward  fairly  good  condition.  Six  weeks  later  violent  pains  radiating  from  the 
upper  abdomen  over  the  body.  She  was  admitted  to  the  hospital  on  account  of  the 
severe  pain.  Slight  jaundice,  collapse,  remittent  fever  up  to  40°  C.  (104°  F.).  Sen- 
sitiveness of  the  abdomen,  slight  albuminuria,  resistance  in  the  left  epigastric  region 
extending  to  the  kidney.  Colon  lies  in  front  of  the  tumor;  irregular  variations  of 
temperatm-e  for  a  month.  The  tumor  remained  at  the  left.  Repeated  puncture 
never  caused  the  appearance  of  pus,  but  gave  a  brownish-yellow  fluid  in  which  were 
ceUs  showing  extensive  fatty  degeneration,  yellowish-brown  pigment,  and  some 
bacteria.  Renewed  high  fever,  poor  general  condition.  Operation:  Horizontal 
incision  in  the  Ivmibar  region,  exposure  of  the  lower  eiid  of  the  kidney;  a  yellowish- 
gray  mass  as  large  as  a  walnut  was  exposed  in  which  were  fatty  contents;  drainage; 
the  condition  continued  bad.  Fourteen  days  later,  the  wound  was  enlarged  down- 
ward and  a  retroperitoneal  ca^nty  was  reached  wluch  contained  a  brownish  fluid  and 
yellow  necrotic  fragments.  Ctirettage.  A  sequestrated  piece  of  tissue  11  cm.  long 
and  2  to  2.5  cm.  wide  was  removed;  the  fever  abated.  A  week  later  there  w-as 
severe  hemorrhage  from  the  depths  of  the  wound,  which  was  repeated ;  death.  Au- 
topsy: Large,  ichorous,  encapsulated  abscess  between  stomach,  spleen,  diaphragm, 
and  kidney.  Only  the  head  and  a  small  piece  of  the  tail  of  the  pancreas  were  found. 
Parietal  thrombosis  of  the  splenic  arterj'.     Numerous  calculi  in  the  gaU-bladder. 

It  is  not  to  be  determined  in  this  case  that  the  gall-stones  were  in 
any  causal  relation  with  the  process.  It  certainly  would  be  possible  that 
the  inflammation  caused  by  the  cholelithiasis  in  the  bile-passages  might 
have  been  continued  into  the  pancreatic  duct.  In  the  cases  of  gangrene 
of  Middleton,  Garzia,  and  Israel  also,  no  definite  cause  of  the  necrosis 
could  be  assigned. 

Among  reports  of  autopsies  at  the  Vienna  General  Hospital  for  the 
last  ten  years  there  was  likewise  found  a  case  of  circumscribed  necrosis 
in  the  tail  of  the  pancreas  of  a  diabetic,  fifty-two  years  old,  but  no  fur- 
ther information  is  given  concerning  the  cause. 


PATHOLOGIC  ANATOMY. 

The  occurrence  of  partial  or  total  necrosis  as  observed  at  operations 
and  at  autopsies  is  mentioned  in  the  preceding  statement.  The  ap- 
pearances varA'  according  to  the  duration  and  cause  of  the  development 
of  the  process.  Fitz  suggests  the  following  scheme,  based  on  the  dura- 
tion of  the  process: 

After  a  period  of  four  days,  the  pancreas  is  doubled  in  size,  dark 
red,  consistency  diminished,  the  section  red  or  mixed  gray  and  red.  The 
cut  surface  is  shreddy  or  the  whole  gland  is  transformed  into  a  dark- 
colored  mass  of  offensive  odor.  After  ten  days  the  pancreas  is  dark- 
brown,  hard,  firm,  surrounded  by  hemorrhagic  masses  or  embedded  in 
spongy,  dark  green  masses.  Toward  the  end  of  the  second  week  the 
gland  is  changed  into  a  soft,  dark,  ragged,  gangrenous  mass.  After 
three  weeks  the  pancreas,  dark-brown,  hes  almost  free  in  the  cavity  of 


PA  TIIOI/HIIC  .1  AM  7"O.U  }'.  241 

the  omentum,  connected  with  tlie  wall  only  by  a  few  bands  that  are 
easily  broken  or  by  fibrous  tissue.  During  the  fourth  and  fifth  weeks  the 
pancreas  may  become  setpiestrated  and  evacuated  with  the  feces.  To- 
ward the  eiul  of  the  seventh  week  it  may  ai)i)ear  chanf^ed  into  a  rapKcd, 
eylin(h-ic,  dark-brown  mass.  This  mass  lies  in  the  cavity  of  the  omentum, 
which  is  Hlled  with  daik  fluid  and  connnunicates  with  the  stomach  and 
intestine,  (ieneral  peritonitis  does  not  occur  freciuentl}',  since  adhesions 
form,  which  i)rev(Mit  the  escajje  of  the  pus  into  the  abdominal  cavity. 
Adhesive  peritonitis  is  not  rare.  Pleuritis,  pericarditis,  acute  lepto- 
meningitis, and  hypostatic  pneumonia  are  found  at  times. 

In  the  case  reported  by  Dieckhoff  the  necrotic  portion  was  trans- 
formed into  a  mass  containing  numerous  green  and  yellow  fragments. 
The  microscopic  examination  showed: 

"Scarcely  any  iftdicatioii  of  jiancrcatic  stnioturo  in  tho  .sequestrated  portion  of 
the  filand,  but  there  were  merely  large  or  .small  areas  of  necrotic  ti.ssue  extensively 
infiltratetl  with  i)US-cor]uiseles,  the  nuclei  of  which  were  indented  or  fragmentary, 
ami,  in  atklition,  often  stained  with  difliculty.  There  was  an  enormous  accumulation 
of  micro-organi.sms  in  this  portion.  On  staining  by  Weigert's  method,  there  were 
found  only  lance-shaped  diplococci  and  streptococci,  which  were  sometimes  within 
and  sometimes  between  the  cells.  On  staining  with  borax-methylene-blue,  a  few 
quite  large,  thick  bacilli  were  found  (probably  Bacterium  coli  commune)." 

Chiari,  as  above  mentioned,  could  recognize  microscopically  three 
different  foci  in  his  cases  of  multiple,  circumscribed  necrosis,  probably 
due  to  autodigestion. 

(a)  In  the  places  where  the  necrotic  acini  w'ere  not  entirely  degener- 
ated he  could  readily  observe  individual  acini,  although  the  epithelial 
nuclei  did  not  stain.  The  interstitial  tissue  was  not  thickened.  Its 
nuclei  were  either  stained  or  unstained.  The  focus  was  surrounded  by 
a  zone  of  thick,  fibrous  tissue,  infiltrated  with  small  cells. 

(6)  In  a  second  variety,  as  a  rule,  by  far  the  larger  portions  of  the 
necrotic  acini  were  disintegrated  into  a  finely  granular  mass.  The  in- 
terstitial tissue  frequently  showed  slight  nuclear  increase  and  often  con- 
tained clumps  of  brown  granular  pigment.  The  indurated  tissue  about 
these  foci  was  generally  more  extensive  than  around  those  of  the  first 
variety. 

(c)  Foci  in  which  all  the  necrotic  acini  were  destroyed.  Usually  the 
boundaries  betw^een  the  acini  were  no  longer  distinct,  but  were  replaced 
by  a  granular  detritus  of  which  the  septa  between  the  individual  acini 
at  times  formed  a  part.  There  was  an  extensive  development  of  con- 
nective tissue  forming  thick  capsules  around  these  foci.  The  anatomic 
condition  in  gangrene  of  the  pancreas  as  it  occurs  in  fat  necrosis  is  con- 
sidered in  the  section  on  Fat  Necrosis. 

Experiments  on  Animals. — In  one  case  necrosis  of  the  pancreas  was 
produced  after  the  injection  of  olive  oil  into  the  parenchyma  and  liga- 
tion of  the  body  of  the  gland. 

November  2,  1896:  Small  dog.  Pancreas  drawn  forward.  In  the  body  and 
head  of  the  gland  0.2  gm.  01.  olivarum  were  injected  in  three  places.  The  mid- 
dle portion  of  the  organ  was  ligated  in  three  places,  the  blood-vessels  being  spared. 
During  the  operation  digestion  was  at  its  height;  the  chyle-vessels  were  distended; 
the  pancreas  was  very  large  and  of  a  i"ose-red  color.  The  operation  lasted  about 
three-quarters  of  an  hour. 

November  3,  1896:  The  dog  was  quite  lively  and  drank  water.  Urine  65  c.c, 
golden-yellow.     Amount  of  sugar  2.4%.     No  acetone, 

November  4,  1896:  Dog  very  weak, 
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November  5,  1896 :  Refused  food.  No  sugar  in  the  urine.  Bile  pigment  was 
present. 

November  6,  1896:  Dog  found  dead. 

Autopsy :  Slight  suppuration  of  the  abdominal  wall.  The  peritoneum  smooth 
and  somewhat  redder  than  usual.  No  fluid  in  the  peritoneal  cavity.  Pancreas  as 
a  whole  somewhat  enlarged.  Upon  the  surface  were  pale  red  spots  and  yellowish- 
white  patches,  elsewhere  the  color  was  either  bright  or  dark  red.  The  structure  of 
the  gland  is  everj'i^diere  recognizable,  and  between  the  individual  lobules  the  blood- 
vessels are  hj'perdistended  with  blood.  On  the  border  between  the  head  and  tail 
there  is  a  part  as  large  as  a  bean,  its  surface  dark  red,  in  which  the  glandvilar  struc- 
ture is  not  to  be  recognized  and  which  is  surrounded  by  a  yellowish-white  zone.  Im- 
mediately adjoining  it,  toward  the  tail,  is  a  hemorrhage  as  large  as  a  pea.  Near  the 
tail  and  separated  by  a  ligature  is  a  glistening  chalk-like  lobule  in  which  no  structure 
is  to  be  recognized.  The  tissue  everywhere  feels  denser  and  firmer  than  normal. 
The  tail  appears  pale,  dense,  in  places  infiltrated  with  blood,  but  otherwise  quite 
normal.     The  body  shows  the  most  marked  changes  and  is  dense.     On  section  the 
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Fig.  14. — a,  Normal  gland  tissue ;  6,  small-celled  infiltration  ;  c,  necrotic  tissue. 

gland  structure  is  in  part  indistinct.  There  are  dense  portions  as  large  as  peas, 
yellowish-white  or  green  in  color,  sharply  limited  from  the  reddened  tissue,  in  wliich 
the  details  are  indistinct.  There  is  a  lobule  as  large  as  a  pea  infiltrated  with  blood 
at  the  point  of  transition  from  the  body  into  the  tail.  On  section  of  the  head  the 
structure  of  the  gland  is  to  be  recognized,  the  lobules  project  as  granules,  and  in 
places,  especially  toward  the  surface  of  the  gland,  there  are  glistening  j^ellowish- 
white,  dense  portions  of  the  size  of  the  head  of  a  pin  or  larger.  Toward  the  body  is 
a  portion  as  large  as  a  pea,  infiltrated  with  blood  and  surrounded  by  glistening 
white  points  as  large  as  pinheads. 

The  microscopic  examination  gave  the  result  shown  in  figure  14. 
There  was  an  extensive  small-celled  infiltration  around  the  necrotic 
focus,  which  extended  also  into  the  normal  structm-e  as  far  as  the  sur- 
face. 
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SYMPTOMS. 

Many  processes  which  are  active  within  or  around  the  pancreas  may 
result  in  necrosis.  Such  arc  acute  and  chronic  infUminiations  of  the 
pancreas,  moderate  or  circumscribed  hemorrliajie,  trauma  resulting  in 
liemorrha^e  or  indanunation,  fat  n(>crosis  causing  necrosis  either  directly 
or  thnnigh  hemorrhage,  if  perhaps  it  is  not  due  to  the  same  cause  as  the 
gangrene  of  the  gland,  autodigestive  processes  due  to  unknown  causes, 
during  life  suppurative  and  ichorous  conditions  due  to  })erforating  ulcers 
of  the  stomach  or  to  perforating  gall-stones  and  all  other  factors  which 
lead  to  an  abscess  of  the  omental  bursa.  It  is  certainly  to  be  considered 
in  a  number  of  cases,  as  has  repeatedly  been  stated,  that  infectious  organ- 
isms entering  from  the  intestine  under  certain  conditions  may  be  the 
cause  of  suppuration,  putrefaction,  and  necrosis. 

The  numerous  causes  produce  a  varied  course  and  a  differing  picture 
of  disease.  Moderate  pancreatic  hemorrhage,  pancreatic  abscess,  ex- 
tensive fat  necrosis,  perforating  gastric  ulcer,  resulting  in  a  retroven- 
tricular  gangrenous  condition,  inflammation  due  to  the  passage  of  gall- 
stones, nmst  produce  pictures  of  disease  varying  in  their  beginning,  their 
development,  and  their  course  up  to  a  certain  point,  at  which  the  peculiar 
necrosis  of  the  gland,  with  all  the  secondary  changes  due  to  it,  is  estab- 
lished. Sometimes  the  development  of  this  condition  is  preceded  by 
yeare  of  suffering,  as  in  case  of  gastric  ulcer  or  cholelithiasis,  while  at 
other  times  the  severe  disease,  with  the  group  of  symptoms  described 
in  the  sections  on  Pancreatic  Abscess  and  Pancreatic  Hemorrhage,  ap- 
pears in  the  midst  of  perfect  health,  or  at  least  when  the  condition  is 
relativelj-  good.  It  is  obviously  impossible  that  symptoms  characteristic 
of  the  necrosis  should  become  prominent  when  it  is  considered  that  the 
necrosis  is  the  result  of  various  processes,  and  when  it  occurs  gives  rise 
to  new  alterations  in  addition  to  the  persistence  and  increase  of  those 
caused  by  the  original  disease.  A  pathologic  condition  thus  arises  not 
limited  to  the  pancreas,  but  invohing  the  neighboring  structures,  often 
for  a  considerable  distance.  Bursal  abscess,  retroperitoneal  suppura- 
tion, the  formation  of  a  large  gangrenous  cavity  which  contains  the 
necrotic  pancreas,  are  then  the  prominent  features. 

In  all  cases  from  the  beginning  there  are  Aiolent  pains,  at  first  limited 
to  the  epigastrium,  but  later  radiating  in  all  directions  over  the  abdomen, 
toward  the  back,  and  often  only  into  the  left  hypochondrium.  These 
are  soon  followed  by  vomiting,  persistent  nausea,  meteorism,  tenderness, 
prostration,  progressive  collapse,  accelerated  pulse,  dry  tongue,  irregular 
fever  sometimes  with  chills.  An  apparent,  temporary  improvement 
may  occur  in  some  cases,  until  another  and  much  more  ^'iolent  attack  in- 
dicates a  new  stage  in  the  progress  of  the  disease.  Besides  these  symp- 
toms, intestinal  obstruction  is  occasionally  observed.  In  the  cases  of 
Gerhardi,  Balser,  Rosenbach,  Hirschberg,  Caspersohn,  v.  Bonsdorff, 
Allina,  etc.,  the  diagnosis  of  an  internal  constriction  was  made,  and  in 
several  of  the  cases  laparotomy  was  undertaken  without  any  success 
in  discovering  the  obstruction. 

When  a  bursal  abscess  or  a  retroperitoneal  collection  of  pus  forms,  a 
tumor  may  be  recognized  or  there  is  a  diffused  or  circumscribed  resistance. 
Thus,  Rosenbach  felt  behind  and  below  the  stomach  a  tumor  the  size  of  a 
child's  head,  Konig  found  a  resistance  and  dulness  as  large  as  the  surface 
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of  the  hand,  Caspersohn  showed  a  resistance  in  the  left  upper  half  of  the 
abdomen,  and  Korte  felt  a  resistance,  perhaps  a  tumor,  in  the  upper 
abdomen.  The  tumor  corresponds  to  the  collection  of  pus  which  has 
developed  in  the  omental  bursa  or  in  a  retroperitoneal  cavity.  The 
sequestrated  pancreas  is  sometimes  found  at  the  bottom  of  the  pus  cavity, 
as  in  the  cases  reported  by  Langerhans,  Hansemann,  Caspersohn,  Rosen- 
bach,  Chiari,  Israel,  etc. 

The  abscess  may  rupture  into  the  intestine,  as  has  already  been 
mentioned,  and  the  sequestrated  pancreas  also  may  pass  off  with  the 
stools,  as  in  the  cases  reported  by  Rokitansky  and  Chiari. 

Death  occurs  with  the  symptoms  of  rapid  and  continuous  collapse 
or  pyemia,  peritonitis,  fatal  hemorrhage,  embolism  of  the  pulmonary 
artery,  or  metastatic  pleurisy,  pericarditis,  or  leptomeningitis — if  the 
extremely  rare  event  does  not  happen  that  the  necrotic  pancreas  is  dis- 
charged with  the  feces  with  resulting  recovery,  or  if  the  latter  event 
does  not  take  place  by  the  discharge  of  necrotic  tissue  and  pus  from  a 
successful  operation,  as  in  Korte's  case. 


DIAGNOSIS. 

The  diagnosis  of  gangrene  of  the  pancreas  can  only  be  made  when 
the  sequestrated  pancreas  passes  off  with  the  stools  or  when  necrotic 
portions  of  the  pancreas  are  found  at  an  operation  upon  a  pancreatic  or 
bursal  abscess  or  a  retroperitoneal  collection  of  pus.  In  favorable  cases 
the  diagnosis  can  be  made  of  a  bursal  abscess  or  suppuration  proceeding 
from  the  pancreas.  The  section  on  Pancreatic  AJDscess  contains  what 
is  to  be  said  on  this  point. 

Successful  treatment  is  possible  only  by  means  of  an  operation,  and 
the  section  on  Suppurative  Pancreatitis  states  what  is  worthy  of 
mention  in  regard  to  this  subject. 


IX.   FAT  NECROSIS   (Balser);    NECROSIS  OF   FAT 
TISSUE  (Langerhans,  Chiari). 

Necrosis  of  fat  tissue  represents  a  peculiar  disease  of  the  pancreas, 
in  many  respects  still  mysterious,  and  of  equal  interest  and  importance 
in  its  origin,  course,  and  results.  Balser,  in  1882,  first  called  attention 
to  this  condition,  which  is  by  no  means  a  rare  pathologic  change.  Ten 
years  before,  Ponfick  had  described  the  presence,  in  the  fat-marrow  of 
the  cylindric  bones  of  a  cachectic  girl  twenty-one  years  old,  of  small 
white  foci  consisting  of  very  large  fat-granular  corpuscles  which  resulted 
in  complete  necrosis  of  the  marrow  tissue.  There  is  no  doubt  that  Klob 
had  earlier  observed  the  condition  described  by  Balser,  but  had  not 
recognized  the  importance  of  the  change.  In  cases  of  atrophied  pancreas 
caused  by  passive  congestion  in  valvular  disease,  Klob  saw,  within  the 
interstitial  tissue,  small  clear  white  spots  of  almost  tendinous  appearance, 
from  which  material  resembling  an  emulsion  could  be  expressed,  consist- 
ing in  part  of  chalk  molecules  and  gland-cells  and  in  part  of  clumps  of 
radiating  crystals,  probably  calcium  margarate. 
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Balser  gave  a  iniinito  dcseriptioii  of  the  j)rocess  in  his  fundamental 
work.  TluTo  were  found  not  infr('(|ucntly — 5  times  in  25  bodies  of  arlults 
selected  indiscriminately^ — hetween  the  lobules  of  the  pancreas  opa(|ue, 
yello\visli-\\  lute,  i)Uiu-tate  foci,  at  times  larger  than  pinheads  and  as  a  rule 
oval  on  section.  The  larger  of  the.se  were  jK'cuiiar  in  that  the  cut  surface 
was  not  uniformly  smooth,  Init  the  center  was  more  or  less  completely 
detached  from  the  periphery.  In  other  foci  the  center  was  filled  with  a 
tallow-like  material.  These  peculiar  foci  were  often  found  not  only 
between  the  lobules  of  the  pancreas,  but  also  in  the  fat  tissue  around  the 
pancreas.  Balser  also  found  similar  changes  in  four  other  cases.  Once 
in  the  fatty  bone-marrow,  again  in  the  very  abundant  subpericardial  fat 
tissue,  on  both  occasions  in  elderly  men.  In  the  other  two  cases  there 
were  very  extensive  and  A'cr}-  mmierous  areas  of  fat  necrosis  in  the  vicinity 
of  the  pancreas  and  in  the  mesenteric  fat  tissue. 

Balser  regarded  the  fat  necrosis  as  the  probable  cause  of  death  in 
these  cases.  He  summarizes  the  results  of  his  observ'ations  as  follows: 
"Opaque,  yellowish-white  foci  may  be  found,  in  the  interacinous  tissue 
of  the  pancreas,  and  more  rarely  in  the  surrounding  fat  tissue  in  the 
bodies  of  many  adults,  whether  fat  or  lean.  In  the  rarer  cases  their  ex- 
tent, number,  and  size,  with  an  associated  necrosis  of  the  central  portion, 
are  increased  to  a  serious  extent.  Occasionally  similar  foci  are  found  in 
the  fat  tissue  of  the  bone-marrow  and  of  the  heart.  Infiltration  of  the 
tissue  adjoining  the  necroses  indicating  old  or  fresh  hemorrhages  is  found 
rarely  where  the  changes  are  few,  but  extensively  where  the  changes  are 
abundant.  The  necrotic  areas  may  become  confluent  and  prove  a  cause 
of  death  by  their  extent  and  bj^  the  simultaneous  sequestration  of  large 
portions  of  the  fat  tissue  in  which  they  lie." 

Balser  came  to  the  conclusion  that  an  increase  of  the  fat-cells  in  the 
vicinity  of  the  pancreas  was  at  the  foundation  of  the  process,  "that  this 
increase  exceptionally,  especially  in  verA^  corpulent  people,  may  reach 
such  an  extent  that  the  death  of  large  portions  of  the  abdominal  fat 
occurs,  and  in  consequence  gives  rise  to  death,  either  through  its  extent 
alone  or  from  the  associated  hemorrhages.  Chiari  next  investigated  this 
peculiar  pathologic  change.  He  confirmed  the  observation  of  Balser 
in  indi\'iduals  who  were  ver\'  marantic,  especially  as  a  result  of  tubercu- 
losis, syphilis,  progressive  paralysis,  cancer,  alcohohsm,  etc.,  and  also 
in  five  cases  of  scA'ere  disease  of  the  pancreas. 

Chiari  came  to  another  conclusion  regarding  the  development  of  the 
process  on  the  basis  of  his  histologic  investigations.  According  to  him, 
this  fat  necrosis  is  a  degenerative  process,  parallel  with  the  retrograde 
metamorphoses  so  often  occurring  in  other  tissues,  and  to  be  designated 
fatty  degeneration  and  simple  necrosis. 

The  divergence  of  the  views  advanced  by  Balser  and  Chiari  caused 
Langerhans  to  undertake  an  extensive  histologic  and  experimental  in- 
vestigation, the  results  of  which  rendered  the  anatomic  conditions  quite 
clear,  but  offered  merely  an  hypothesis  concerning  the  etiology  the 
soundness  of  which  is  still  to  be  shown. 

Fitz.  in  his  frequently  quoted  article  pubhshed  in  1889.  takes  another 
view.  He  considers  that  there  are  necrobiotic  and  inflammatory  forms 
of  fat  necrosis,  the  latter  showing  a  tendency  to  gangrene;  both  varieties 
occur  in  the  pancreas  or  in  its  vicinity.  The  inflammatory  and  the 
gangrenous  forms  are  of  especial  importance,  and  in  most  cases  are  the 
result  of  an  acute  inflammation  of  the  gland. 
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A  large  number  of  authors  have  studied  the  question  of  the  necrosis 
of  fat  tissue,  and  have  added  to  the  statistics  or  have  contributed  ana- 
tomic and  experimental  investigations.  Without  attempting  to  give  a 
complete  list,  the  following  narnes  may  be  mentioned :  Benda,  Bruck- 
meyer,  Caspersohn,  Curschmann,  Dettmer,  Dieckhoff,  Farge,  Fitz,  E. 
Fraenkel,  von  Gieson,  Hansemann,  Hawkins,  Hildebrand,  Hlava,  Jack- 
son and  Ernst,  Jung,  v.  Kahlden,  Konig,  Korte,  Lubarsch,  Mader  and 
Weichselbaum,  Marchand,  Pinkham  and  Whitney,  Ponfick,  Rolleston, 
Sarfert,  Sievers,  Stadelmann,  Lindsay  Steven,  Whittier  and  Fitz. 


PATHOLOGIC  ANATOMY. 

The  necrosis  of  fat  tissue  occurs  in  the  form  of  small  areas,  the  most 
of  which  are  the  size  of  a  millet-seed  or  of  a  hemp-seed.  Very  large 
necroses  may  arise  through  the  confluence  of  numerous  neighboring  foci. 
The  color  is  usually  pure  white,  intensely  opaque,  sometimes  yellowish- 
or  grayish- white.  Many  of  the  foci  have  a  hemorrhagic  or  pigmented 
center,  and  most  of  them  are  found  separated  from  the  surrounding 
tissue.  They  are  seated  between  the  lobules  of  the  pancreas  and  in  its 
immediate  vicinity.  These  alterations  are  found  isolated  in  the  pan- 
creas and  are  very  frequent  in  its  vicinity  (according  to  Balser,  in  about 
20%  of  the  bodies  examined).  Large  numbers  of  fat  necroses  are  found 
much  more  rarely  at  a  greater  distance  from  the  pancreas,  in  the  omen- 
tum and  mesentery  and  in  the  paranephric  fat.  They  are  found  at  times 
also  in  the  subpericardial  fat,  in  the  bone-marrow,  and  in  the  subcu- 
taneous fat  (Chiari,  Hansemann).  In  Balser's  first  case  there  were 
numerous  bright,  sulphur-yellow,  opaque  depositions  in  the  fat  tissue, 
as  a  rule  of  the  size  of  lentils,  more  rarely  of  the  size  of  cherr3^-stones. 
They  were  disseminated  in  the  subperitoneal  fat  tissue  of  the  abdominal 
wall,  omentum,  and  mesentery.  In  a  case  recently  reported  by  E.  Fraen- 
kel, "the  fat  tissue  of  the  great  omentum  and  the  mesentery  of  the  small 
intestine  contained  a  number  of  foci,  at  times  as  large  as  beans,  isolated 
and  in  groups  sharply  defined  from  the  normal  tissue,  with  the  luster  of 
stearin,  at  times  somewhat  depressed,  and  remarkable  for  their  dense 
consistency."  The  transverse  mesocolon  in  the  region  of  the  splenic 
flexure,  also  the  mesentery  of  the  descending  colon,  were  necrotic  and 
perforated  in  numerous  places.  The  foci  were  most  abundant  in  the 
region  of  the  pancreas,  although  the  necrosis  of  the  fat  tissue  was  dis- 
tributed extensively  in  the  fat  tissue  of  the  abdomen.  According  to  Balser, 
the  small  disseminated  foci,  either  limited  to  the  pancreas  or  its  immediate 
neighborhood  or  distributed  extensively  throughout  the  fat  of  the  entire 
abdomen,  form  the  early  stage  of  a  process  which  is  not  at  all  uncommon 
in  fat  individuals.  Similar  necrotic  conditions  were  found  also  by  Balser 
in  fat  animals,  especially  in  Hungarian  and  Algerian  swine.  He  found 
almost  constantly  in  them  numerous  foci  of  fat  necrosis  in  the  pancreas 
and  its  immediate  vicinity,  either  punctate  or  at  times  as  large  as  peas. 
Heller  also  has  not  infrequently  seen  fat  necrosis  in  the  fat  of  swine. 

In  the  further  course  of  the  process  the  small  necrotic  foci  become 
confluent  and  then  other  anatomic  changes  develop.  The  fat  necrosis 
may,  as  many  authors  believe,  give  rise  to  inflammation,  suppuration, 
hemorrhage,  and  necrosis  of  tissue.  Thus  the  changes  which  are  at  first 
of  little  importance  often  prove  deleterious.     Many  combinations  occur. 


Plate  2. 


Disseminated  Xeceosis  of  the  Mesenteric  Fat  Ti.-^ue  in  Acute  Hemorrhagic 

Pajstceeatitis. 
(From  the  Warren  Anatomical  Museiun  of  Harvard  ]\Iedieal  School,  Boston.) 
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Fat  necrosis  not  infrcinu'iilly  occurs  in  acute  and  clironic  indanitnations, 
and  it  is  an  open  (|uesti()n  wlietlicr  the  fat  necrosis  has  caused  the  in- 
ilainiuation,  oi-  whethci-,  accordinj^  to  I''i(/,  J\orte,  and  othei>>,  the  in- 
Ihunniation  has  caused  the  I'at  necrosis,  or  wiiether  h(jtii  these  conditic^ns 
are  attributable  to  the  same  cause. 

The  characteristic  anatomic  conditions  which  have  been  thoroughly 
described  in  previous  sections  develop  when  the  necrosis  of  the  fat  tissue; 
has  led  to  more  or  less  extensive  heniorrhaf^e  in  the  pancreas  or  its  vicinity, 
and  when,  either  in  conscMiuence  of  these  iieniorrhafies  or  directly,  necrosis 
of  portions  of  the  <!;land  or  of  th(>  entire  organ  have  formetl. 

The  morbid  piocess  which  is  scarcely  to  l)e  recognized  at  the  outset, 
according  to  the  view  of  those  writers  who  maintain  the  idiopathic  nature 
of  fat  necrosis,  may  lead  to  total  destruction  of  tlie  entire  gland,  which 
is  to  be  found  in  a  cavity  filled  with  ichorous  fluid  and  containing  other 
shreds  of  necrotic  tissue,  either  wholly  sequestrated  or  loosely  attached 
to  its  walls.  In  descriljing  the  microscopic  appearances  ]3alser,  Chiari, 
and  Langerhans,  who  first  made  extensive  investigations  of  the  subject, 
differ  materially  from  each  other. 

Balscr  observed  in  fresli  sections  from  the  vicinitj'  of  definite  fat  necroses  that  the 
fat-cells  were  pressed  apart  by  more  or  less  broad  bands  which  contained  the  mi- 
nutest fat-granules,  also  large  and  small  fat-drops,  and  wholly  concealed  all  other 
structures — namely,  cells  of  connective  tissue,  capillaries,  and  fibers.  After  extraction 
of  the  fat  the  oil  drops  were  found  to  be  contained  in  thin  membrane.  Balser  regarded 
these  small  cells  containing  fat  as  young  cells  of  fat  tissue.  In  many  sections  he  saw 
places  which  he  regarded  as  the  beginning  of  fat  necrosis,  and  which  were  character- 
ized by  the  occurrence  of  an  amorphous,  nearly  hyaline  mass,  generally  in  the  form 
of  rings  or  spherical  shells.  These  hyaline  shells  wholly  corres]:)onded  in  size  to  nor- 
mal fat -cells;  thc)^  were  separated  from  each  other  by  sharp  lines  and  contained  in 
the  center  a  granular  mass  and  a  few  formations  resembling  nuclei.  According  to 
Balser,  in  a  later  stage  the  spherical  shells  broke  into  smaller  flakes,  and  thus  a  com- 
plete disintegration  of  the  fatty  portions  occurs.  In  the  change  of  fat-cells  into 
granular  balls  Chiari  observed  small  glistening  bodies  resembling  chalk  molecules, 
and,  in  addition,  in  the  older  foci  peculiar  flakes  of  the  size  and  form  of  ordinary  fat- 
cells.  Neither  Balser  nor  Chiari  could  establish  the  composition  and  significance  of 
these  flakes.  Langerhans,  however,  succeeded  in  demonstrating  by  microchemic 
and  chemical  analyses  that  these  masses  consisted  of  a  combination  of  fat  acids  and 
chalk.  Sarfert  showed  combinations  of  sodium  with  fat  acids  in  his  investigation  on 
fat  necrosis. 

Langerhans,  who  introduced  the  term  fat-tissue  necrosis,  obtained  a  clear  picture 
of  the  process  by  study  of  the  smallest  foci,  even  those  scarcely  visible  to  the  naked 
eye.  He  presented  the  following  explanation  of  the  microscopic  ajspearances :  The 
smallest  foci  are  not  as  large  as  a  fat-lobule,  and  are  not  bounded  e\-erywhere  by 
connective  tissue,  but  in  places  by  intact  fat-cells.  Broad  bands  filled  with  fatty 
detritus  (the  bands  of  Balser)  lie  between  the  unchanged  fat-cells.  The  fat-drops 
lie  quite  free,  and  are  not  surrounded  by  protoplasm,  as  Balser  stated,  .\long  the 
edge  there  is  found  at  times  cellular  proliferation,  but  always  corresponding  to  the 
position  of  the  vessels  and  the  accompanying  connective  tissue.  The  growth  of 
young  fat-cells,  described  by  Balser,  could  not  be  shown.  The  old  fat-cells  contain 
fat  and  ovoid  nuclei,  and  there  were  chalk  molecules  between  the  fat-cells  and  within 
the  broad  bands.  More  marked  growths  at  the  borders  of  the  necrotic  foci  were  to 
be  seen  only  where  the  fat-lobules  were  bordered  by  connective  tissue.  Genuine 
granular  corpuscles  were  formed  in  the  latter  in  consequence  of  the  fatty  degenera- 
tion of  spindle  and  stellate  cells.  .\  short  distance  wit  hin  the  necrotic  area  the  bands 
between  the  fat-cells  have  almost  entirely  disappeared  and  the  latter  are  more  or  less 
completely  filled,  not  with  a  finely  granular  material,  but  with  very  fine  needles, 
which  have  the  faint  luster  and  the  small  curve  of  crystals  of  palmitic  and  stearic 
acids.  These  needles  do  not  always  entirely  fill  the  fat-cell,  but  often  lie  upon  the 
periphery  as  clumps  or  rings  or  spfierical  shells.  The  remaining  space  is  then  filled 
with  fat-drops  of  various  size.  Nearer  the  center  are  yellowish-brown  clumps  with 
a  faint  luster,  of  very  irregular  shape  and  size.     They  are  round,  angular,  jagged, 
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star-shaped,  or  at  times  form  distinct,  broad  rings  (Balser's  bits  of  spherical  shells), 
which,  especially  at  the  center  of  the  focus,  may  occupy  the  entire  space  of  the  pre- 
existing fat-cell.  All  these  round  and  angular  clumps,  rings,  and  large  flakes  con- 
sist of  a  combination  of  lime  and  fat  acids.  When  the  necrsis  is  so  extensive  that 
several  adjoining  fat-cells  are  involved,  the  fibrous  septa  between  them  die,  but  re- 
main as  band-like  strips  projecting  in  a  tongue-shaped  fashion  into  the  interior  of  the 
area  of  fat  necrosis.  If  large  blood-vessels  lie  within  the  necrotic  foci,  they  con- 
stantly appear  to  have  died ;  cells  in  the  walls  are  frequently  to  be  recognized,  but 
the  nuclei  are  no  longer  colored  by  any  stain.  If  the  blood-vessels  are  traced  to  the 
edge  of  the  necrotic  focus,  a  growth  of  the  intima  may  be  found  at  times,  also  throm- 
bosis with  a  proliferation  of  cells  and  diffuse  blood  pigment  in  the  vicinity.  At  the 
border  of  many  foci  granular  and  diffuse  blood  pigment  is  found,  of  bright  yellow  or 
brownish-yellow  color,  which  on  the  addition  of  concentrated  sulphuric  acid  gives 
the  changes  of  color  mentioned  by  Virchow. 

Langerhans  thus  summarizes  his  observations :  "  The  multiple  necrosis 
of  fat  tissue  begins  with  the  decomposition  of  the  neutral  fat  contained 
in  the  cells ;  the  fluid  constituents  are  eliininated  and  the  solid  fatty  acids 
remain.  The  latter  then  unite  with  the  calcium  salts  to  form  calcium 
salts  of  fatty  acids.  The  entire  lobule  or  several  neighboring  lobules  then 
form  a  dead  mass  which  is  separated  from  the  living  tissue  by  a  dissect- 
ing inflammation  proceeding  from  the  surrounding  tissue.  The  multiple 
necrosis  of  fat  tissue  has  nothing  in  common  with  ordinary  fatty  de- 
generation (Chiari's  view)  or  with  a  growth  of  fat-cells  (Balser),  which 
always  leads  to  the  formation  of  a  lipoma,  the  occurrence  of  which  in  the 
mesentery  is  not  so  very  common." 


ETIOLOGY. 

The  etiology  of  fat  necrosis  is  not  yet  satisfactorily  explained.  A 
number  of  authors  (Balser,  Langerhans,  Fitz,  Jackson  and  Ernst,  Hilde- 
brand,  Dettmer,  Jung,  Ponfick,  Lubarsch,  Dieckhoff,  Korte,  E.  Fraenkel) 
have  sought  an  explanation  by  means  of  bacteriologic  and  experimental 
studies.  We  also  have  sought  for  information  by  means  of  experiments 
on  animals.  Hypotheses  alone  have  been  offered,  the  proof  of  which  is 
lacking.  Balser  in  his  first  communication  looked  for  micro-organisms 
as  the  cause  of  the  disease,  but  with  entirely  negative  results.  "With 
the  means  now  at  our  disposal,"  he  says,  ''no  formations  foreign  to  the 
human  organism  can  be  demonstrated  in  fat  necrosis." 

In  his  address  before  the  Eleventh  Congress  of  Internal  Medicine, 
in  1892,  Balser  reported  positive  results.  He  examined  the  necrotic 
foci  from  a  "  Pagunerschweine "  which  macroscopically  resembled  ab- 
scesses, and  succeeded,  after  careful  fixation  in  a  concentrated  aqueous 
solution  of  picric  acid,  hardening  in  graded  alcohol,  and  staining  with 
the  Ehrlich  and  the  Ehrlich-Biondi  tri-color  mixture,  in  finding  "  numer- 
ous gland-like  formations  of  dark  yellow  or  coffee-brown  color,  which 
bore  a  great  similarity  to  the  flower  of  a  full  aster  These  formations 
consist  of  oblong  clubs,  quite  similar  to  those  of  actinomyces,  but  some- 
what smaller.  They  generally  are  arranged  as  rays  around  a  point, 
but  now  and  then  are  found  isolated  in  the  tissues." 

The  objection  was  raised  that  these  bodies,  on  account  of  their  partial 
staining,  might  be  crystalloid  formations.  Balser  believes  that  this  ob- 
jection was  invalid,  because  he  also  saw  them  in  preparations  which  were 
carried  through  alcohol  and  water  into  concentrated  acetic  acid,  and 
then,  after  boiling  in  alcohol  and  ether  and  preservation  in  alcohol  and 
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water,  were  stained  witli  tlic  same  (Incs.  1I<'  also  mafic  l)act('riolf)Kic 
expcrinuMits,  hut  iinrortuiiatcly  his  rcpoit  was  merely  preliminary,  and 
permits  no  definite  conchisious.  He  found  bacilli  which  caused  no 
essential  changes  when  implanted  into  the  anterior  chamber  of  the  eye 
of  two  rabbits  and  one  pig.  "  The  injection  of  the  cultures  of  these  bacilli 
into  the  abdominal  cavity  of  animals  also  had  not  caused  at  the  time 
any  especial  sickness."  Lubarsch  found  numerf)us  cocci  anrl  bacilli  in 
the  necrotic  jiortions  of  a  case  of  necrosis  of  fat  tis.sue  examined  a  few 
hours  after  death.  DieckhofT,  who  reported  the  case,  gives  no  further 
information. 

The  results  of  the  bacteriologic  examination  already  mentioned 
(page  125)  as  made  by  Jack.son  and  confirmed  by  Ernst  also  were  ob- 
taiiuxl  by  the  investigation  of  a  focus  of  fat  necrosis. 

Ponfick  very  recently  has  made  a  bacteriologic  study,  and  is  forced 
to  the  conclusion  "that  the  fat  necrosis  as  such  can  by  no  means  be  the 
nucleus  and  essence  of  so  severe  a  general  disease  as  is  ob-served  in  such 
mysterious  cases.  On  the  contrary,  the  conviction  is  forced  upf)n  us 
that  it  offers  merely  the  predisposition  by  furnishing  certain  points  of 
attack  in  consecjuence  of  the  peculiar  instability  of  all  necrotic  tissue 
which  is  more  receptive,  and  hence  in  greater  danger  of  attack." 

He  cultivated  a  bacillus  regarded  by  him  as  possibly  allied  to  Bac- 
terium coli  commune  or  at  least  belonging  to  this  genus.  It  was  obtained 
from  the  blood  infiltrated  beneath  the  peritoneum  covering  the  posterior 
wall  of  the  abdominal  cavity,  in  front  of  the  body  of  the  second  lumbar 
vertebra,  of  a  man  who  had  died  soon  after  being  attacked  with  the  symp- 
toms of  intestinal  obstruction.  Ponfick,  however,  considers  it  an  open 
question  whether  this  micro-organism  in  the  retroperitoneal  tissue  can 
be  regarded  as  a  constant  and  essential  accompaniment  of  fat  necrosis. 

E.  Fraenkel  made  thorough  microscopic  and  cultural  investigations, 
but  with  wholly  negative  results,  and  concluded  "  that  the  investigations 
hitherto  made  are  not  calculated  to  give  thorough  support  to  the  micro- 
parasitic  etiology  of  the  necrosis  of  fat  tissue. 

Another  method  of  obtaining  light  upon  the  pathogenetic  factor  was 
attempted.  In  his  first  work  Langerhans  had  suggested  "that  during 
the  metabolism  within  or  around  the  cell  some  injurious  sub.stance  ap- 
pears and  causes  the  decomposition  of  the  oil."  He  attempted  to  find 
by  experiments  this  external  injurious  substance.  With  strict  antiseptic 
precautions  he  crushed  the  pancreas  of  a  freshly  killed  rabbit  in  a  mortar 
containing  distilled  water  and  finely  splintered  glass,  filtered  the  mixture, 
and  injected  it  into  the  fat  tissue  of  other  rabbits.  He  succeeded  in 
causing  necrosis  of  the  fat  tissue  in  one  only  of  the  12  experiments  (9  in 
rabbits  and  3  in  dogs).  At  the  autopsy  there  w-as  seen  at  the  place  of 
injection,  at  the  upper  end  of  the  left  kidney,  just  under  the  peritoneum, 
an  opaque,  yellowish-white,  very  dense  mass  about  4  mm.  in  diameter, 
which  was  sharply  limited  from  the  surrounding  fat  tissue.  "  From 
the  microscopic  appearances,"  says  Langerhans,  "  there  can  scarcely 
be  any  doubt  that  the  injection  caused  a  circumscribed  acute  inflamma- 
tion and  necrosis  of  small  portions  of  the  fat  tissue."  He  was  able  to 
distinguish  three  zones:  The  central  resembled  in  most  respects  an  in- 
spissated abscess,  the  middle  w'as  composed  of  small,  necrotic  portions 
of  fat  tissue,  and  the  outer  zone  corresponded  to  the  fibrous  septa  between 
the  individual  fat-lobules  and  showed  a  decided  cellular  proliferation 
and  the  development  of  cells  of  higher  order. 
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Langerhans  does  not  believe  that  the  sphnters  of  glass  alone  are 
responsible  for  the  formation  of  the  abscess,  but  considers  it  more  prob- 
able that  the  fat-ferment  in  the  fresh  pancreatic  tissue  caused  purulent 
inflammation  by  immediate  contact  with  the  various  tissues  and  cleavage 
of  the  oil  drops  in  the  living  fat-cells  and  consequent  necrosis  of  the  fat 
tissue  by  mediate  and  weakened  action. 

When  the  above-mentioned  communication  was  published,  Langer- 
hans had  not  finished  his  experiments,  and,  therefore,  was  very  careful 
in  stating  his  conclusions.  He  believes  it  possible  "  to  produce  fat  necrosis 
by  the  action  of  fresh  pancreatic  juice  on  living  fat  tissue,"  but  considers 
that  still  other  etiologic  factors  must  be  present. 

In  his  "Outlines  of  Pathologic  Anatomy,"  which  appeared  later, 
Langerhans  states  definitely  that  the  causes  of  multiple  necrosis  of  fat 
tissue  are  merely  hypothetic.  Jung  and  Dettmer  almost  simultaneously 
produced  fat-tissue  necrosis  by  experimental  methods.  The  former 
placed  in  the  opened  abdominal  cavity  of  a  rabbit  a  gelatin  capsule 
filled  with  trypsin,  and  in  that  of  each  of  three  other  rabbits  several 
pieces  of  a  dog's  pancreas  as  large  as  the  thumb.  "  Fat-tissue  necrosis 
was  produced  in  each  animal  by  the  action  of  pancreatic  ferment,  espe- 
cially of  fresh  pancreatic  tissue;  at  times  it  was  superficial  only,  and 
again  it  was  deeper  seated.  It  seems  fitting  to  ascribe  this  necrosis  of 
fat  tissue,  partly  to  the  fat-emulsifying  and  fat-decomposing  ferments 
of  the  pancreatic  juice,  but  in  greater  part  to  the  enzyme  which  causes 
the  decomposition  of  proteids." 

Dettmer  began  with  the  assumption  that  the  agent  causing  the  necro- 
sis of  the  fat  tissue  was  either  the  normal  pancreatic  juice,  the  outflow 
of  which  was  obstructed,  and  which,  therefore,  reached  the  surrounding 
tissue,  causing  necrosis,  or  that  there  escaped  a  product  arising  under 
pathologic  conditions.  He  therefore  tied  the  excretory  ducts  or  the 
blood-vessels  or  both  in  cats  and  dogs.  In  a  second  series  of  experi- 
ments the  pancreatic  juice  was  conducted  directly  into  the  abdominal 
cavity.  In  order  to  find  out  which  ferment  in  the  pancreatic  juice  was 
active  in  the  production  of  fat  necrosis,  he  injected  into  the  abdominal 
cavity  in  a  third  group  of  experiments  pancreatic  tissue,  and  in  a  fourth 
trypsin.     Dettmer  reached  the  following  conclusions: 

L  When  the  outflow  of  the  pancreatic  secretion  from  the  gland  is 
disturbed  by  closure  of  the  pancreatic  duct,  with  or  without  simultaneous 
interference  of  circulation,  changes  occur  in  the  interpancreatic  and 
parapancreatic  fat,  which  resemble  those  described  by  Balser  and  Lan- 
gerhans as  multiple  fat-tissue  necrosis. 

2.  The  changes  in  the  fat  tissue  described  as  fat- tissue  necroses 
are  caused  by  the  fat-ferment  of  the  pancreatic  juice  and  not  by  the 
trypsin. 

The  experiments  were  carried  on  under  the  direction  of  Hilde- 
brand,  who  reported  them  at  the  Congress  of  the  Surgical  Association. 
He  referred  to  twelve  experiments  in  which  he  had  succeeded  in  pro- 
ducing typical  fat  necrosis  in  the  pancreas,  omentum,  and  mesentery. 
The  arrangement  of  the  experiments  is  that  described  by  Dettmer,  as 
above  reported. 

The  most  careful  and  most  instructive  experiments  were  made  by 
Korte.  He  operated  on  24  cats  and  6  dogs,  and  succeeded  in  causing 
typical  fat  necrosis  in  10  out  of  29  successful  experiments.  In  the  first 
series  the  pancreas   or   its    blood-vessels  were    injured   mechanically; 
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pieces  of  the  fi;luii(l  ucri'  excised  also  and  implanted  in  the  abdominal 
cavity.  In  a  second  series  lie  endeavored  to  cause  inllanmiation  of 
the  Poland  hy  the  injection  of  irritating  or  infectious  substances  at 
times  associated  with  mechanical  injury.  In  the  third  series  he  sought 
to  determin(>  the  way  in  which  the  pancreas,  previously  inflamed  by 
artificial  means,  bore  its  injuries. 

In  the  first  series  of  experiments  fat  necrosis  occurred  only  when,  in 
addition  to  the  injuries  inflicted,  pieces  of  the  gland  were  cut  out  and 
imi)lanted  in  the  abdominal  cavity.  "The  animals  generally  died  be- 
tween the  second  and  eleventh  days  after  the  operation;  only  one  cat 
survived,  and  was  killed  a  month  later.  At  the  jjostmortem  examination 
necrosis  of  the  fat  tissue  was  found  in  four  animals  out  of  six;  in  two  it 
was  limited  to  the  immediate  vicinit}'  of  the  pancreatic  wound  or  of  the 
implanted  piece,  while  in  the  other  two  it  was  noticed  in  distant  portions 
of  the  subperitoneal  fat  tissue;  to  be  sure,  the  necrosis  in  these  animals 
was  not  so  extensive  as  usually  is  the  case  in  the  disseminated  fat  ne- 
crosis of  man."  In  the  second  series  of  experiments  Korte  found  necrosis 
of  fat  tissue  in  6  out  of  16  experiments  in  which  pyogenic  or  chemical 
irritants  were  injected.     In  the  third  series  fat  necrosis  never  occurred. 

Korte's  conclusions  with  regard  to  necrosis  of  fat  tissue  artificially 
produced  is  as  follows :  "  Necrosis  of  fat  tissue  may  be  produced  by  injuries 
and  inflammations  of  the  pancreas  artificially  produced,  especially  by 
solution  of  continuity  and  implantation  of  excised  pieces  of  the  glands. 
This  result  did  not  always  occur,  but  only  in  a  portion  of  the  cases.  The 
alterations  obtained,  however, — as  Dettmer's  experiments  also  teach, — 
have  but  a  faint  resemblance  to  the  changes  observed  in  man.  The 
tendency  to  hemorrhage  so  frequently  noticed  in  the  latter  was  entirely 
lacking  in  the  experimental  fat  necrosis." 

''  From  the  experiments  on  animals,  as  well  as  from  experience  in  man, 
it  seems  very  probable  in  many  cases  that  the  fat  necroses  associated 
with  diseases  of  the  pancreas  are  to  be  regarded  as  the  consequence  of 
the  latter."  We  observed  repeatedly  the  occurrence  of  fat  necrosis  in 
the  course  of  various  operations  on  the  pancreas,  especially  after  partial 
resection  with  implantation,  and  after  injection  into  the  tissues.  Some 
of  the  experiments  are  here  described : 

Fat  Necrosis  after  Resection  and  Implaxtatiox  of  Portions  of  the 

Pancreas. 

January  8,  1896:  Laparotomy  on  a  small  dog.  The  two  portions  of  the  pan- 
creas which  were  not  adherent  to  the  intestine  were  removed  and  one  part  sewed 
into  the  subcutaneous  fat  tissue,  the  other  into  the  great  omentum. 

January  9th :  Dog  very  weak.     No  sugar  in  the  urine. 

January  10th:  Dog  found  dead. 

Autopsy:  Peritoneum  smooth  and  shining,  spleen  small.  The  dependent  por- 
tions of  the  ileum  and  the  omentum  reddened,  and  in  the  latter  are  small  hemor- 
rhages in  places.  No  further  change  in  the  fat  ti.ssue.  The  cut  surface  of  the  tail  of 
the  panceas  appears  infiltrated  with  blood  and  contains  bright  red  points  in  the  dark 
red  tissue.  Analogous  changes  are  to  be  seen  on  the  cut  surface  of  the  body  of  the 
pancreas,  which  also  is  spotted  with  bright  red  points  and  is  softened  throughout. 
The  bit  of  pancreas  sewed  into  the  subcutaneous  tissue  is  softened,  greenish-gray, 
but  injected  in  places  with  red.  In  the  neighboring  fat  tissue  are  yellowish-white, 
shining,  round  spots  of  the  size  of  a  pinhead  (fat  necroses).  The  portion  of  the 
gland  implanted  in  the  omentum  appears  dark  red,  brown,  soft,  the  acini  not  recog- 
nizable; round,  yellowish-red,  sharply  defined  foci  as  large  as  beans  are  seen  in 
places. 
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Fat  Necrosis  after  Implantation  of  the  Pancre.is. 

January  23,  1896 :  A  dog  of  medium  size,  pancreas  drawn  forward  and  a  ligature 
applied  between  its  head  and  body,  the  former  cut  off  and  implanted  in  a  fatty  fold 
of  the  great  omentum. 

January  24th :  Dog  very  weak.  Bile-pigment  and  a  small  amount  of  sugar  in  the 
urine. 

January  24th :  In  the  afternoon  the  dog  was  found  dead. 

Autopsy :  A  large  amount  of  bloody  fluid  in  the  abdominal  cavity.  The  visceral 
peritoneum  appears  in  places  infiltrated  with  blood;  there  was  a  bright  red  extra- 
vasation of  blood  about  a  hand's-breadth  in  size  at  the  fundus  of  the  stomach  near 
the  place  where  lay  the  portion  of  the  omentum  containing  the  implanted  piece  of 
pancreas;  the  blood-vessels  of  the  intestinal  mesentery  were  also  markedly  infil- 
trated with  blood.  The  tail  of  the  pancreas,  which  remained  in  position,  appeared 
quite  normal.  In  the  portion  of  the  body  lying  next  to  the  duodenum  were  dull 
glistening  round  areas  about  the  size  of  a  pinhead,  greenish-yellow  in  color,  and 
surrounded  by  small,  bright  red  extravasations  of  blood.  Near  the  seat  of  the  liga- 
ture was  a  hemorrhagic  extravasation  of  the  size  of  a  hazelnut.  The  parenchyma 
of  the  pancreas  was  soft.  The  portion  of  the  pancreas  which  was  sewed  into  the 
omentum  appeared  very  rotten  and  soft.  Its  structure  was  distinctly  recognizable. 
On  the  surface  lighter  areas  are  found  ha\'ing  a  dull-wliite  luster,  and  on  cross-sec- 
tion forming  distinct  streaks.  The  great  omentum  is  very  full  of  blood.  In  places  there 
were  dense  extravasations  of  blood  as  large  as  hazelnuts,  generally  dark  brown,  but 
in  some  parts  smaller  areas  of  a  brighter  red  were  seen.  Certain  portions  of  the 
fat  were  studded  with  bright  red  areas,  and  foci,  some  larger  than  pinheads,  of  a 
greenish-yellow  color  could  be  seen  surrounded  by  a  hemorrhagic  zone.  Spleen 
small,  dense.     Kidney  bluish-red,  with  some  lighter  colored  spots  on  the  surface. 

Pancreatic  Hemorrhage  and  Fat  Necrosis  after  Injection  op  Chlorid  of 

Zinc. 

November  8,  1896 :  A  dog  of  medium  size.  Injection  of  0.2  c.c.  5%  solution  of 
chlorid  of  zinc  into  each  of  three  different  places  in  the  pancreas.  A  hematoma  in 
the  middle  portion  of  the  gland  was  formed  at  the  operation. 

November  10th:  The  dog  was  found  dead  in  the  morning. 

Autopsy:  The  abdominal  wound  was  infiltrated  with  blood.  Hemorrhage  into 
the  abdominal  cavity.  Pancreas  not  essentially  enlarged.  The  surface  stained  with 
blood  in  places,  especially  in  the  tail  and  the  middle  of  the  gland.  These  portions 
seemed  somewhat  swollen  and  enlarged.  The  head  of  the  gland  appeared  quite 
normal.  In  the  parts  of  the  gland  stained  with  blood  are  bright  red  areas  about  the 
size  of  the  head  of  a  pin  (fat  necrosis),  and  sharply  and  clearly  distinguished  from  the 
surrounding  dark,  brownish-red  tissue.  A  yellowish-white,  glistening,  dense  area 
(fat  necrosis),  about  the  size  of  the  head  of  a  pin,  projected  above  the  surface  of  a  por- 
tion of  the  body  of  the  gland  lying  next  to  the  intestine.  Macroscopically,  no  signs 
of  inflammation  were  visible.  The  microscopic  examination  of  a  portion  which  had 
undergone  fat  necrosis  gave  the  appearances  represented  in  figure  15,  page  253. 

Fat  Necrosis  after  Ligation  of  the  Blood-vessels. 

February  2,  1897 :  Very  fat,  old  dog.  Ligation  of  the  afferent  and  efferent 
blood-vessels  of  the  pancreas.  The  duodenal  portion  is  isolated  and  the  blood-ves- 
sels leading  to  the  intestine  are  tied.  At  the  operation  a  portion  of  the  fat  was  re- 
sected. 

February  3,  1897 :  After  an  attack  of  hematemesis  the  dog  was  found  dead. 

Autopsy :  Several  large  and  small  yellowish-white  areas,  having  a  dull  luster  (fat 
necrosis),  and  surrounded  by  extravasations  of  blood  of  the  size  of  a  pea,  are  seen 
in  the  middle,  and  both  lateral  portions  of  the  pancreas.  Large  and  small  whitish, 
necrotic  areas,  some  as  large  as  hazelnuts,  having  a  faint  luster,  and  often  surrounded 
by  large  or  small  extravasations  of  blood,  are  found  in  the  fat  tissue  of  the  great 
omentum.  Ulcerations  of  the  duodenum.  The  peritoneum  over  the  greater  curva- 
ture of  the  stomach  was  stained  bright  red. 

The  following  conclusions  were  drawn  from  these  experiments : 

1.  Resection  of  portions  of  the  gland  and  their  implantation  caused 

fat  necroses  in  the  neighborhood  of  the  cut  surface  and  of  the  implanted 

part. 
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2.  Ligation  of  tho  afTerent  and  ofTorcnt  hlood-vossels  of  the  pancreas, 
isolation  of  tho  duodenal  portion,  and  ligation  of  the  blood-vessels  leading 
to  the  duotlenum,  were  followed  by  fat  necroses  surrounded  by  large 
and  small  extravasations  of  blood  in  the  pancreas  and  in  the  great  omen- 
tum. 

3.  The  injection  of  chlorid  of  zinc  into  the  tissue  gave  rise  to  fat 
necroses  and  also  to  markeil  hemorrhage  into  the  gland. 

4.  The  transplantation  into  the  subcutaneous  connective  ti.ssue  of 
a  resected  portion  of  the  pancreas  cau.sed  the  development  of  foci  of  fat 
necrosis  in  the  immediate  neighborhood  of  the  embedded  piece. 

5.  The  fat  necrosis  was  always  most  extreme  in  the  neighborhood 
of  the  injured  or  implanted  portion  of  the  gland. 

In  some  cases  the  attempt  was  made  to  cau.se  an  outflow  of  the  pan- 
creatic secretion  by  numerous  slight  injuries  of  the  pancreas,  or  by  cutting 
into  the  ductus  Wirsungianus  and  opening  its  canal.     In  one  case  a 
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Fig.  15.— (i.  Needles  of  fat  acids;  6,  flakes;  c,  necrotic  fat  tissue. 

Pravaz  needle  was  inserted  into  the  gland  in  many  places  and  the  paren- 
chyma torn.  There  was  no  development  of  fat  necrosis.  Neither  did 
this  occur  in  the  experiments  of  February  12,  1896,  which  already  have 
been  mentioned,  in  which  a  solution  of  zymin  was  injected  into  the 
tissues  of  the  gland  in  five  different  places,  with  the  hope  that  fat  necrosis 
might  be  caused  by  means  of  the  known  peptic  quality  of  zymin.  An 
indm-ative  pancreatitis  only  developed. 

It  is  evident  on  comparing  the  reported  results  of  the  many  attempts 
to  obtain  a  deeper  insight  into  the  etiology  of  fat  necrosis  that  none 
of  the  hypotheses  offered  are  entirely  satisfactory.  The  view  of  Balser 
and  Ponfick  of  the  bacillary  pathogenesis  of  the  process  is  not  estabhshed 
with  sufficient  certainty. 

The  suggestion  first  made  by  Langerhans.  and  later  supported  by 
Hildebrand,  Dettmer,  and  Jung,  is  attractive  and  plausible ;  according  to 
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this,  autodigestion,  which  perhaps  plays  a  more  important  role  in  the 
pathology  of  the  pancreas  than  is  yet  known,  demands  attention  as  an 
etiologic  factor.  Although  this  view  satisfactorily  explains  the  altera- 
tion in  the  pancreas  and  its  neighborhood  by  means  of  the  contact  with 
the  escaped  pancreatic  secretion,  yet  it  is  scarcely  sufficient  to  explain 
the  extensive  changes  in  quite  distant  portions  of  the  abdominal  fat, 
as  often  observed  in  man;  the  occurrence  of  fat  necrosis  in  the  subepi- 
cardial and  subcutaneous  fat  and  in  the  bone-marrow  and  the  severe 
general  disturbances,  often  of  sudden  occurrence  and  rapidly  fatal, 
cannot  thus  be  explained.  Further,  the  possibility  that  microparasites 
play  an  important  part  in  these  experiments  on  animals,  upon  which 
this  theory  is  based,  cannot  be  denied. 

The  question  regarding  the  cause  of  the  fat  necrosis  is  obviously  of 
far-reaching  importance  for  the  entire  pathology  of  the  pancreas.  The 
relation  of  fat  necrosis  to  the  various  processes,  as  "  pancreatitis  hemor- 
rhagica," abscess,  hemorrhage,  and  necrosis,  has  been  mentioned  in  divers 
places  in  this  section,  and  the  relation  of  these  processes  to  each  other 
are  often  wholly  obscure.  As  a  rule,  nothing  is  known  of  the  cause  or 
method  of  action,  and  'it  is  uncertain  whether  both  are  not  concurrent 
effects  of  the  same  cause.  There  is  no  agreement  on  this  question  among 
the  authors.  Some  (Fitz,  Korte)  regard  the  fat  necrosis  ("  in  many  cases 
very  probably,"  Korte)  as  the  result  of  inflammation,  necrosis,  and 
hemorrhage,  while  others  (Balser,  Langerhans,  Seitz,  E.  Fraenkel)  re- 
gard it  as  the  cause.  Ponfick,  Dieckhoff,  Lindsay  Steven,  and  RoUeston 
hold  a  different  view.  Ponfick  believes  that  the  fat  necrosis  merely  creates 
the  predisposition  to  the  severe  processes;  Dieckhoff  assumes  that  the 
fat  necrosis  ma}''  give  rise  to  diseases  of  an  inflammatory  nature,  but 
considers  It  possible  that  the  same  cause  (bacillary)  which  excites 
inflammation  and  suppuration  also  produces  fat  necrosis.  Lindsay 
Steven  regards  the  fat  necrosis  and  the  pancreatic  necrosis  as  independent 
diseases,  although  he  admits  that  extensive  fat  necrosis  may  lead  to 
necrosis  of  the  gland.  Rolleston  considers  that  the  process  is  explained  by 
changes  in  the  sympathetic  nervous  system,  especially  in  the  solar  plexus. 

There  is  no  doubt  that  wide-spread,  rapidly  fatal  fat  necroses  may 
occur  without  other  affection  of  the  pancreas,  as  is  shown  by  the  case 
reported  by  E.  Fraenkel,  which  will  later  be  mentioned.  Many  other 
obscure  points  in  the  pathology  of  the  pancreas  will  be  made  clear  with 
the  perfect  understanding  of  the  multiform  process  of  fat  necrosis,  which 
is  now  apparently  a  wholly  inconspicuous  and  irrelevant  observation 
at  a  postmortem  examination  and  again  a  very  complicated  disease  pro- 
ducing extensive  and  wide-spread  ravages,  often  rapidly  causing  death 
like  a  stroke  of  lightning,  but  usually  ^vith  severe  affections  of  the  pan- 
creas. 

After  our  experiments  were  ended,  Katz  and  Winkler  continued  an 
independent  study  of  fat  necrosis.  The  following  results  have  been 
derived  from  the  26  experiments  on  animals  previous  to  January  24, 
1898: 

1.  Fat  necrosis  may  certainly  be  produced  by  the  following  methods: 
The  abdominal  cavity  is  opened,  the  pancreas  drawn  forward,  the  main 
excretory  duct  tied  in  two  places  and  cut  between  them ;  hgatures  are 
then  tied  around  the  entire  gland  in  different  places,  the  blood-vessels 
being  spared  as  much  as  possible.  The  abdominal  cavity  is  closed  by 
layers  of  stitches,  and  the  wound  is  sealed  with  collodion.     In  every  one 
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of  the  twenty  clogs  thus  operated  upon,  fat  necrosis  to  w  greater  oi-  less 
ext(>nt  occurred  without  exception. 

The  following  ex])(M-iinent  is  reported  as  an  illustration: 

KxPEniMENT  OF  JuNE  20,  1807. — Dop  of  niodiuiu  size.  At  tho  operation  the 
chyl<^-vo.s.«!ol.';  of  the  intcstiiio  uppoiirod  iiijcrtpd.  Tlic  j)an('rea8  was  roso-md.  Liga- 
tion of  tlu>  ductus  Wirsuu^iaims.  Seven  lip;;iture.s  were  tied  about  the  entire  gland, 
tlie  l)l()otl-vessel.s  beinj;  si):ire(l  us  inueli  us  po.ssibh^ 

June  2Slli,  dog  found  ilead. 

Results  of  autoi)sy  :  (ireat  omentum  ap|)o;u-s  (piite  rieli  in  fat.  Numerous  foei  of 
fat  necrosis  as  large  a.s  pinheads,  confluent  in  i)laces  ami  surrounded  hy  thickened 
fat  tissue  infiltrated  with  blood,  are  seen  especially  in  the  portion  adjacent  to  the 
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Fig.  16.— a,  Chimps  of  fat ;  6,  increased  connective  tissue. 

duodenum.  Just  under  these  are  found  marked  alterations  of  the  pancreas;  dark 
red  discolorations  with  brighter  colored  ecchymoses  as  large  as  pinheads  and  obliter- 
ated gland-structure.  The  fat  necrosis  in  the  gland  appears  especially  marked  in 
those  places  cut  into  by  the  ligature,  and  is  frequently  continued  into  the  neighbor- 
ing fat  tissue.  The  pancreas  appears  less  reddened  toward  the  spleen.  The  sur- 
face is  softened  in  places  and  studded  with  foci  of  fat  necrosis,  like  splashes  of 
plaster.  The  fat  necrosis  is  most  marked  near  the  entrance  of  the  ductus  Wirsun- 
gianus  into  the  intestine.  The  gland  here  appears  as  if  eroded,  and  there  are  distinct 
gaps  filled  with  mortar-like  material.  Suffused  spots  with  beginning  necrosis  are 
found  near  the  knot  in  the  ligature.  In  the  splenic  portion  and  in  the  adjoining  fat 
tissue  are  solitary  necrotic  foci  as  large  as  peas  and  numerous  miliary  fat  necroses,  in 
part  distributed  throughout  the  tissue,  and  in  part  forming  long  lines.  On  section  of 
the  gland  the  tissue  in  the  duodenal  portion  is  soft,  infiltrated  with  much  blood,  and 
containing  a  yellowish  center;  near  the  mouth  of  the  ductus  Wirsungianus  the  necro- 
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sis  extends  through  the  entire  thickness  of  the  pancreas,  while  near  the  surface  in  this 
region  is  a  hemorrhagic  nodule  as  large  as  a  pea.  There  are  numerous  fat  necroses, 
in  part  confluent,  lying  in  the  tissue  infiltrated  with  blood,  in  a  space  about  4  cm.,  at 
the  attachment  of  the  great  omentum  to  the  greater  curvature  of  the  stomach. 

Reference  has  already  been  made  to  a  second  experiment  performed  in  the 
same  manner  (page  144) .  In  this  case  the  animal  survived  the  operation,  and  about 
ten  weeks  later  laparotomy  was  performed  and  the  pancreas  was  extirpated.  On 
microscopic  examination,  besides  the  existing  induration,  the  changes  in  the  gland 
lobules  produced  by  the  fat  necrosis  and  the  associated  induration  are  represented  in 
figure  16. 

2.  A  very  considerable  leucocytosis  in  the  animals  experimented 
upon  accompanied  the  fat  necrosis.  This  was  found  in  all  cases  (11)  in 
which  it  was  sought  for  and  where  there  was  extensive  fat  necrosis. 
The  leucocytosis  was  present  on  the  day  after  the  operation. 

The  following  experiments  serve  as  examples: 

Experiment  op  November  17,  1897. — Dog  of  medium  size.  After  the  abdomi- 
nal cavity  is  opened,  the  pancreas  is  drawn  forward,  the  main  excretory  duct  tied, 
and  ligatures  placed  around  the  middle,  head,  and  tail  of  the  gland,  sparing  the 
blood-vessels  as  much  as  possible.  The  number  of  white  blood-corpuscles  at  the 
beginning  of  the  operation  was  12,500. 

November  19th :  The  dog  was  narcotized  and  blood  withdrawn  from  the  paw  as 
at  the  operation.     Number  of  the  white  blood-corpuscles,  310,000. 

November  26th:  Dog  found  dead,  after  having  refused  food  for  a  number  of 
days,  without  any  apparent  reason. 

Autopsy :  Cutaneous  wound  healed.  No  suppuration  in  the  layers  of  the  abdom- 
inal wall.  Peritoneum  smooth  and  shining.  In  the  great  omentum,  especially 
along  the  blood-vessels,  a  hemorrhagic  infiltration  in  which  were  numerous  yellow- 
ish-wliite  points  as  large  as  pinheads  (fat  necrosis) .  Pancreas  pale  red.  In  the  mid- 
dle, especially  in  the  neighborhood  of  the  mouth  of  the  ductus  Wirsungianus,  the 
tissue  is  somewhat  more  red  and  dense  and  contains  numerous  small,  yellowish- 
white  spots  (fat  necroses) .  The  gland-tissue  appears  as  if  forced  apart  by  much  en- 
larged bands  of  connective  tissue.  The  two  lateral  portions  of  the  pancreas  show  no 
additional  changes.     Spleen  very  small,  of  normal  consistency.     Liver  normal. 

Experiment  of  January  3,  1898. — Small  dog.  Pancreas  is  drawn  forward,  the 
main  excretory  duct  is  tied,  cut  across,  and  eight  ligatures  are  placed  around  the 
gland.     Number  of  white  blood-corpuscles,  30,000. 

January  4th :  In  counting  the  white  blood-corpuscles  there  is  an  unusually  rapid 
coagulation  of  the  blood.  Number  of  the  white  blood-corpuscles,  135,000.  The  dog 
appears  quite  lively.  Toward  evening  he  becomes  weaker,  and  dies  at  about  ten 
o'clock  in  the  evening. 

January  5th :  Autopsy :  Peritoneum  smooth  and  shining.  No  exudation  in  the 
abdominal  cavity;  pancreas  of  normal  size;  areas  of  normal  color  alternate  with 
those  which  are  much  infiltrated  with  blood,  and  in  which  the  gland  structure  is 
partly  obliterated.  At  the  beginning  of  the  body  of  the  gland  there  is  an  area  of  nor- 
mal structure  about  the  size  of  a  hazelnut,  adjoining  which  and  between  two  ligatures 
is  a  dark  violet  portion  of  the  gland  containing  several  areas  of  a  brighter  red,  with 
the  structure  obliterated.  In  the  body  of  the  gland  the  lobules  are  distinct,  and 
toward  the  tail  are  some  hemorrhages  about  as  large  as  peas.  Confluent  foci  of  fat 
necrosis  are  found  near  the  ligated  duct,  especially  on  the  posterior  surface.  At  the 
beginning  of  the  tail  the  entire  substance  of  the  gland  for  about  4  cm.  in  length  is  in 
part  dark  violet  and  in  part  bright  red,  and  the  structure  is  wholly  obliterated,  espe- 
cially in  the  violet  portion ;  on  the  posterior  surface  there  are  foci  of  fat  necrosis  of 
silvery  luster  and  confluent  in  places.  The  tip  of  the  tail  is  normal  except  for  a  hem- 
orrhage as  large  as  a  bean  at  the  site  of  the  last  ligature.  There  are  several  foci  of  fat 
necrosis  in  the  fat  tissue  and  adjacent  to  the  intestine,  also  on  the  surface  of  two 
neighboring  lymph-glands.     Spleen  small,  tissue  firm,  no  evidence  of  sepsis. 

Microscopic  examination:  (1)  The  areas  of  fat  necrosis  show  numerous  fat-cells 
filled  with  acicular  fat-acid  crystals  and  others  with  hyaline  flakes.  (2)  The  lobules 
in  the  necrotic  portion  of  the  pancreas  are  beset  with  acicular  fat-acid  crystals  and 
numerous  very  minute  granules.  After  the  addition  of  acetic  acid,  the  nuclei  of  the 
cells  are  distinct  and  granular.  (3)  The  areas  which  were  infiltrated  with  blood  but 
showed  macroscopically  no  fat  necrosis  are  largely  filled  with  very  minute  granules 
and  are  traversed  by  numerous  capillaries  distended  with  blood.     (4)  The  portion 


ETIOLOCY.  257 

of  th(>  j)ancreas  which  had  imt  been  tied  and  wliicli  is  of  norinal  appearance  shows 
likewise  very  nuiiierous  minute  granules,  whicli,  however,  are  found  only  within 
the  lobules. 

Tho  followiiip;  control  cxjx'rinuMits  were  uiidcrtakfti  in  order  tr)  make 
clear  the  relation  betwecMi  the  fat  necrosis  and  leucocytosis 

1.  A  blood  count  was  taken  before  each  operation,  since  a  consider- 
able leucocytosis  is  at  times  found  in  dogs.  It  resulted  that  a  very 
decided  increase  in  the  number  of  white  corpuscles  took  place  after  the 
operation  (ncMi  in  those  animals  in  which  a  definite  leucocytosis  was 
present  b(>fore  the  operation:  in  one  case  an  increase  from  30,000  to 
185,000  ill  the  cul)ic  millimeter;  an  increase  from  35,000  to  118,500  in 
the  cubic  millimeter  in  another. 

2.  Narcosis  (with  morphin  or  chloroform)  produced  no  essential 
influence,  merely  causing  an  increase  from  5000  to  11,000  in  a  cubic 
millimeter.     In  a  second  case  there  was  no  modification. 

3.  The  laparotom}^  caused  no  essential  increase,  as  has  previously 
been  stated  by  Tarchanow,  Emelianow,  and  Jacoby :  before  the  operation, 
7500;  after  the  operation,  10,500  in  the  cubic  millimeter;  before  the 
operation,  65,000;  after  the  operation,  75,000  in  the  cubic  millimeter. 

4.  Laparotomy  and  extirpation  of  the  omentum  caused  no  hyper- 
leucocytosis. 

5.  After  the  injection  of  turpentine  into  the  tissues  of  the  pancreas 
and  the  production  of  an  abscess  there  was  a  slight  increase  (from  11,000 
to  15,000). 

6.  In  total  extirpation,  31,200  in  the  cubic  millimeter  were  found 
before  the  operation,  on  the  day  after  the  operation  90,000,  and  on  the 
following  day  27,500. 

It  would  be  premature  to  draw  any  conclusions  from  this  preliminary 
communication  of  facts  requiring  further  confirmation.  It  must  first 
be  proved  that  the  alteration  of  the  blood  stands  in  any  relation  to  the 
fat  necrosis.  It  is  to  be  hoped  that  further  investigation  will  advance 
the  solution  of  the  question  concerning  the  true  causes  both  of  the  local 
changes  and  the  severe  general  symptoms. 

[Subsequent  investigations  have  confirmed  the  observations  of  Lan- 
gerhans  that  fat  necrosis  can  be  produced  by  the  contact  of  the  con- 
stituents of  the  pancreas  with  fat  tissue,  and  his  hypothesis  that  the 
fat-splitting  ferment  of  the  pancreatic  juice  causes  the  necrosis  by  separat- 
ing the  fat  into  fatty  acids  and  glycerin. 

Abundant  experimental  evidence  in  support  of  the  first  statement 
has  been  furnished  not  only  by  the  observers  above  mentioned,  but  also 
by  H.  U.  Williams  *  and  Flexner,t  and  the  latter  observer  also  has  demon- 
strated by  chemical  methods  the  presence  of  the  fat-splitting  ferment 
in  the  areas  of  necrosis  in  a  patient  and  in  animals. 

Flexner  %  has  shown  also  that  hemorrhagic  pancreatitis  and  fat 
necrosis  may  be  produced  by  injections  of  hydrochloric  acid,  sodium 
hydroxid,  and  formalin  into  the  pancreatic  duct  of  dogs.  Opie  §  was 
alike  successful  with  bile,  and  Flexner  and  Pearce||  conclude  from  their 

*  Boston  Med.  and  Surg.  Jour.,  1897,  cxxxvi,  345;  Jour.  Exp.  Med.,  1898,  in, 
585.  f'Jour.  Exp.  Med.,  1897,  ir,  413. 

t  "  Contributions  to  the  Science  of  Medicine,"  dedicated  to  Wm.  H.  Welch, 
M.D.,  1900,  743. 

§  Trans.  Assoc.  Am.  Physicians,  1901,  xvi,  329. 

II  Trans.  Assoc.  Am.  Physicians,  1901,  xvi,  348. 
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experimental  studies  that  the  entrance  into  the  pancreas  of  gastric  juice 
and  of  bile  are  efficient  causes  of  pancreatitis  with  hemorrhage  and  fat 
necrosis. 

The  summary  by  Korte  *  with  regard  to  the  relation  between  fat 
necrosis  and  disease  of  the  pancreas  needs  but  little  modification  in 
consequence  of  recent  investigations: 

"A  slight  degree  of  necrosis  of  fat  tissue  is  not  infrequently  found 
in  the  pancreas  and  in  the  peritoneal  fat  in  the  absence  of  other  al- 
terations of  the  gland  and  without  the  production  of  morbid  symptoms. 

"It  has  been  seen  during  life  also  without  evident  disease  of  the 
gland,  and  after  a  time  has  disappeared  (personal  observation). 

"  It  is  usually  associated  with  hemorrhagic  affections  of  the  pancreas 
and  their  consequences  (necrosis),  and  more  rarely  accompanies  sup- 
purative inflammation. 

"  Experiments  on  animals  have  shown  that  fat  necrosis  can  result 
from  injuries  to  the  gland  and  from  the  stagnation  of  blood  and  secretion 
and  from  inflammation  artificially  produced  in  it.  In  man  also  fat 
necrosis  has  so  immediately  followed  injury  to  the  organ  as  to  be 
regarded  with  a  high  degree  of  probability  as  the  result  of  the  injury 
to  the  pancreas  (Warren). 

"  In  accordance  with  such  experiments  and  experience  it  is  highly 
probable,  in  many  instances  at  least,  that  the  alterations  of  the  peritoneal 
fat  tissue  associated  with  diseases  of  the  pancreas  are  to  be  regarded  as 
the  result  of  the  latter. 

"It  is  possible  that,  at  times,  disseminated  necrosis  of  fat  tissue 
may  promote  the  origin  of  inflammation,  hemorrhage,  and  gangrene  of 
the  gland,  since  thereby  the  tissues  are  made  less  capable  of  resistance. 

"The  necrosis  of  fat  tissue  .in  rare  instances  is  found  without  accom- 
panying hemorrhage  or  inflammatory  changes  in  the  pancreas. 

"  Bacteria,  especially  intestinal  bacteria,  are  not  infrequently  found 
in  the  foci  of  fat  necrosis.  Ponfick's  hypothesis  that  the  microbes  are 
the  cause  both  of  the  fat  necrosis  and  of  the  subsequent  pancreatic  hemor- 
rhage is  not  yet  proved.  It  seems  to  me  more  probable  that  bacteria 
and  irritants  proceed  from  the  inflamed,  hemorrhagic  or  necrotic  organ 
through  the  lymph-vessels  into  the  surrounding  fat  tissue  and  produce 
in  it  the  necrotic  areas.  It  may  be,  as  a  third  possibility,  that  bacilli 
advance  from  the  diseased  pancreas  to  the  necrotic  foci  in  the  fat  tissue 
and  find  in  them  a  suitable  soil  for  further  development." — Ed.] 


STATISTICS. 

There  are  no  satisfactory  statistics  regarding  the  frequency  of  fat 
necrosis.  As  already  mentioned,  it  was  found  by  Balser  5  times  in  25 
bodies  taken  indifferently  as  small,  punctate  foci  or  as  areas  of  the  size 
of  a  pinhead  between  the  lobules  of  the  pancreas.  The  foci  are  found 
less  frequently  in  the  fat  tissue  surrounding  the  organ.  In  the  reports 
of  the  autopsies  at  the  Vienna  General  Hospital  from  1885  to  1895,  11 
cases  are  recorded,  of  whom  6  were  men  and  4  women  (in  one  case  the 
sex  was  not  stated) ;  in  8  of  these  cases  there  was  no  diabetes.  In  1891 
chronic  pancreatitis  following  fat  necrosis  was  noted  in  a  man  forty 
years  old.     In  1893  in  a  woman  nineteen  years  old  there  was  a  partial 

*  "  Die  Chirurg.  Krankheiten  u.  d.  Verletz  des  Pankreas,"  1898,  198. 
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fully  (Icficiicralioii  of  ihc  pancreas  and  disseminated  fat  necrosis  with 
bcfiiinnin^suppui-alioM,  and  in  a  woman  tucnly-sevcn  years  old  fat  necrosis 
of  the  ])an('i-eas  and  mesentery,  in  1894  in  an  individnal  a{i;ed  fifty-five 
years  (sex  not  stated),  fat  necrosis  of  tlie  i)ancrea.s  and  hemorrhages  in 
the  superfieial  portions  were  })resent.  The  paneretis  is  uniformly  much 
increased  in  size,  the  lobes  on  the  surface  appearing  large,  the  cut  sur- 
face studded  with  bright  yellow  points;  man,  fifty-four  years  old,  be- 
ginning fat  necrosis;  man,  fifty-three  years  old,  fat  necrosis  of  the 
pancreas,  deposits  of  calcium  salts  in  the  parenchyn)a;  man,  forty-six 
years  old,  fat  necrosis  of  the  pancreas  and  mesentery;  in  1895,  man, 
sixty-three  years  old  (inel)riatc),  fat  necrosis  of  the  pancreas. 

In  three  cases  there  was  diabetes:  1889,  in  a  woman,  nineteen  years 
old,  fat  necrosis  in  the  region  of  the  pancreas;  1890,  an  inebriate,  forty- 
nine  years  old,  beginning  fat  necrosis;  1895,  fat  necrosis  in  the  pancreas 
with  suppurative  pancreatitis. 

SYMPTOMS, 

A  clinical  description  of  the  morbid  process  just  described,  apart  from 
the  fact  that  it  is  justified  only  when  the  fat  necrosis  is  regarded  as 
an  idiopathic  process,  is  difficult  in  so  far  as  it  affects  the  pancreas,  be- 
cause the  fat  necrosis  is  usually  not  limited  to  the  pancreas  in  all  the 
cases  productive  of  symptoms,  but  is  diffused  more  or  less  over  a  large 
part  of  the  abdominal  fat. 

The  earliest  anatomic  changes,  which  not  infrequently  can  be  found 
at  the  autopsy,  cause  no  symptoms  during  life,  and  it  is  only  the  later 
stages  which  produce  the  extensive  disturbances  which,  as  a  rule,  do  not 
concern  the  pancreas  alone,  but  also  other  portions  of  the  digestive 
tract.  As  concerns  the  pancreas,  the  fat  necrosis  is  a  cause  or  accom- 
paniment or  result  of  severe  inflammation,  hemorrhage,  and  gangrene. 
The  symptoms  are  caused  by  these  severe  processes  only  and  not  by  the 
causal,  concurrent,  or  consequent  factor,  the  fat  necrosis.  The  symp- 
toms are  the  same  whether  the  inflammation,  hemorrhage,  or  pancreatic 
necrosis  is  caused  by  fat  necrosis  or  by  other  conditions,  and  it  is  there- 
fore necessary  only  to  refer  to  the  descriptions  given  in  the  sections  on 
Inflammation,  Hemorrhage,  and  Necrosis.  Cases  are  there  reported  in 
detail  which  allow  the  assumption  that  fat  necrosis  is  the  cause  of  these 
processes.  The  disease  is  manifold,  complicated,  and  severe  when  the 
fat  necrosis  is  situated  not  merely  in  the  pancreas  and  the  surrounding 
fat  tissue,  but  is  spread  over  a  large  portion  of  the  abdominal  fat  and 
there  is  a  destruction  of  larger  portions,  with  or  without  hemorrhage. 

Types  of  the  disease  are  furnished  by  some  of  the  cases  extracted 
from  the  literature  and  compared  with  the  analogous  reports  given  in 
previous  sections. 

Von  Kahlden :  Woman  sixty  years  old,  very  fat;  a  few  days  before  death  there 
were  severe  abdominal  pains,  vomiting,  constipation,  meteorism,  no  tenderness;  the 
vomiting  persisting,  tlic  stomach  was  washed  out,  after  which  the  general  condition 
was  improved ;  a  small  amount  of  fecal  matter  was  passed,  with  some  flatus.  Death 
occurred  in  about  eight  days  with  symptoms  of  collapse. 

Autopsy:  Intestinal  peritoneum  much  injected,  intestines  adherent,  in  the  omen- 
tum and  mesentery  whitish  nodules  as  large  as  a  ten-cent  piece;  the  omentum 
contained  so  many  that  it  app(>ared  like  a  tumor.  Similar  nodules  in  the  parietal 
peritoneum;  pancreas  enlargtnl  and  contained  large  and  small  yellow  and  gray 
nodules  projecting  above  the  surface. 
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E.  Fraenkel :  (a)  Woman  forty-eight  years  old,  brought  to  the  hospital  with  the 
diagnosis  of  intestinal  occlusion.  Meteorism,  jaundice,  vomiting,  pulse  scarcely 
perceptible.  On  the  next  day,  persistent  collapse,  passage  of  stools,  death.  Au- 
topsy :  Abundant  fat  in  the  abdominal  wall,  numerous  foci  of  fat  necrosis  in  the  large 
and  small  omenta  and  in  each  of  the  epiploic  appendices  of  the  large  intestines,  all  of 
which  contained  abundant  fat.  The  splenic  flexure  was  firmly  united  to  the  fat  tissue 
behind  it,  in  which  were  numerous  foci  of  fat  necrosis,  and  to  the  anterior  surface  of 
the  left  kidney  and  to  the  tail  of  the  pancreas.  The  gastrocolic  ligament  contained  nu- 
merous foci  of  fat  necrosis.  This  was  cut  through  and  the  omental  bursa  opened  and 
the  fat  tissue  surrounding  the  pancreas  was  found  transformed  into  a  dark  brown 
mass  filled  with  fat  necroses.  The  pancreas  is  of  satisfactory  consistency  and  only 
a  few  areas  of  fat  necrosis  were  to  be  recognized  in  the  interstitial  tissue. 

(b)  Woman  fifty-two  years  old ;  about  fourteen  days  before  her  admission  to  the 
hospital  cholelithiasis  was  diagnosticated.  Frequent  nausea,  vomiting,  diarrhea, 
metorism,  sensitiveness  to  pressure.  When  anesthetized  and  examined,  a  deep- 
seated,  retroperitoneal  tumor  was  felt.  Laparotomy.  Numerous  small  areas  of  fat 
necrosis  were  seen  in  the  parietal  and  visceral  layers  of  the  peritoneum;  therefore 
the  operation  was  ended.  Two  days  later  there  was  hematemesis  and  the  passage 
of  bloody  stools.  Death  eleven  days  after  admission.  At  the  autopsy,  besides  the 
necrotic  portions  of  the  transverse  and  descending  mesocolon,  which  were  infiltrated 
with  blood,  multiple  perforations  were  found  in  the  jejunum  and  on  the  posterior 
wall  of  the  stomach,  and  there  was  almost  an  entire  absence  of  the  pancreas.  The 
fat  tissue  around  the  left  kidney  also  showed  many  areas  of  fat  necrosis. 

The  manifestations  of  disease,  whether  consequences  or  complications 
of  fat  necrosis,  are  various.  They  sometimes  resemble  intestinal  ob- 
struction, bursal  abscess,  retroperitoneal  tumor,  or  perforative  peri- 
tonitis, or,  in  consequence  of  the  temporary  violent  colic,  with  collapse, 
they  suggest  gall-stones,  poisoning,  or  a  severe  infection. 

Fraenkel  communicates  an  interesting  case:  A  patient  was  brought 
into  the  hospital  with  the  suspicion  of  cholera  and  died.  At  the  autopsy 
there  was  found  an  extensive  necrosis  of  the  greater  portion  of  the  ab- 
dominal fat,  complicated  with  hemorrhage. 

At  the  session  of  the  Society  for  Internal  Medicine  in  Berlin,  April 
27,  1896,  Stadelmann  reported  the  case  of  an  individual  twenty-three 
years  old  who  formerly  had  been  perfectly  healthy,  but  was  attacked 
within  a  few  days  by  severe  abdominal  pains  and  quickly  became  coma- 
tose. On  entrance  the  patient  was  in  deep  coma.  The  urine  con- 
tained albumin,  3.4%  of  sugar,  and  there  was  a  positive  ferric  chlorid 
reaction.  Death  occurred  with  increasing  cyanosis.  Benda  demon- 
strated the  specimen  from  this  case.  There  was  multiple  fat  necrosis 
of  the  peritoneum,  associated  with  extensive  disease  of  the  pancreas. 
Nearly  the  entire  gland  was  changed  into  hemorrhagic  tumor,  only  a  part 
of  the  head  being  preserved. 


DIAGNOSIS. 

The  diagnosis  of  fat  necrosis  can  be  made  vdth  certainty  only  at  an 
operation,  as  occurred  in  the  cases  reported  by  Korte  and  Fraenkel. 
The  latter  considers  the  diagnosis  of  fat  necrosis  possible  when  in  obese 
persons  there  is  a  fluctuating  tumor  in  the  epigastrium,  which  disappears 
after  preceding,  very  severe  colic  and  with  subsequent  profuse  diarrhea, 
to  return  after  some  time.  The  diagnosis  is  absolutely  certain  if  necrotic 
fat  tissue  or  pancreatic  structure  is  found  in  the  feces.  The  objection 
is  to  be  raised  that  the  eventual  demonstration  in  the  feces  of  such  shreds 
of  fat  tissue  or  necrotic  portions  of  the  pancreas  does  not  always  prove 
that  the  necrosis  of  fat  tissue  is  the  cause  of  the  process.     The  necrosis 
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may  jast  as  well  be  the  consequence  of  a  gangrene  which  has  developed 
in  some  other  way. 

The  only  treatment  is  surgical.  Laugerhans  states  that  he  had  been 
informed  by  Fitz  and  Welsh  that  recovery  from  nmltiple  fat  necrosis  and 
sequestration  of  the  pancreas  had  resulted  from  the  removal  of  the  gland 
at  an  operation.  Langerhans  gives  no  further  information.  [This  case 
is  that  mentioned  by  Osier.*  The  patient  was  supposed  to  have  acute 
intestinal  obstruction;  the  abdomen  was  opened  by  Halsted,  who  found 
a  thick,  dense  ma.ss  in  the  region  of  the  pancreas  and  foci  of  fat  necrosis 
in  the  omentum  and  mesentery.  The  exploratory  incision  was  closed, 
and  the  patient  recovered.  Four  years  later  he  suffered  from  similar 
symptoms,  but  refused  an  operation. — Ed.]  In  Thayer's  patient  with 
pancreatic  abscess  and  disseminated  fat  necrosis  recovery  took  place 
after  the  operation. 

Spontaneous  recovery  is  to  be  thought  of  only  when  fat  necrosis  is 
associated  with  seciuestration  of  the  pancreas  and  the  latter  is  discharged 
with  the  feces. 

[The  surgical  treatment  of  fat  necrosis  is  so  intimately  connected 
with  that  of  acute,  non-suppurative  pancreatitis  that  the  treatment  of 
the  former  condition  is  usually  considered  to  include  that  of  the  latter. 
The  exploratory  incision  reveals  the  foci  of  fat  necrosis,  and  the  dis- 
covery of  an  indurated,  perhaps  hemorrhagic  mass  in  the  region  of  the 
pancreas,  in  connection  with  the  symptoms,  is  regarded  as  a  sufficient 
justification  for  the  diagnosis  of  acute  pancreatitis.  The  latter  diagnosis 
under  these  circumstances  has  repeatedly  been  confirmed  by  the  post- 
mortem examination  of  the  fatal  cases,  and  seems  warranted  in  those 
which  recover. 

The  follo^^ing  are  to  be  added  to  the  two  cases  above  mentioned: 
That  reported  by  K6rte,t  a  combination  of  gangrenous  pancreatitis  and 
fat  necrosis.  This  patient  was  in  fairly  good  condition,  although  dia- 
betic, four  and  a  half  years  later. t  The  case  of  omental  fat  necrosis 
and  large  nodular  mass  behind  the  stomach  operated  upon  by  Gerster 
and  reported  by  Manges.  §  Munro's  case  of  fat  necrosis  and  mass  in  the 
region  of  the  pancreas,  reported  by  Lund  ||  and  Munro.**  The  case  of 
hemorrhagic  pancreatitis  mentioned  by  Fowler  ft  and  that  of  fat  necrosis 
and  greatly  enlarged  pancreas  reported  by  Mayo. It — Ed.] 

*  "  Principles  and  Practice  of  Medicine,"  4th  Edition,  1901,  591. 

t  Arch.  f.  klin.  Chir.,  1894,  XLViii,  721. 

t  "  Die  chir.  Krankh.  u.  d.  Verletz.  d.  Pankreas,"  1898,  187. 

§  Phila.  Med.  Jour.,  1899,  iii,  724. 

I!  Boston  City  Hospital  Report,  1900,  43. 

**  Boston  Med.  and  Surg.  Jour.,  1900,  cxliii,  543. 

tt  Trans  Am.  Surg.  Assoc,  1901,  xix,  180. 

iX  Jour.  Am.  Med.  Assoc.,  1902,  xxxvni,  107. 
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X.  ATROPHY,  FATTY  DEGENERATION,  LIPOMATOSIS, 
AND  AMYLOID  DEGENERATION. 

(a)  ATROPHY* 

It  can  readily  be  understood  that  atrophy  is  among  the  most  common 
affections  of  the  pancreas.  Marantic  or  senile  atrophy  is  found  as  a 
manifestation  of  old  age,  and  is  then  usually  the  consequence  of  arterio- 
sclerotic processes  or  of  general  cachexia  (cachectic  atrophy).  Lobstein 
has  stated  that  the  former  is  one  of  the  frequent  conditions  in  advanced 
3"ears,  and  the  following  report  of  an  autopsy  performed  by  Dr.  Zemann 
at  the  Rothschild  Hospital  is  an  example  of  the  not  infreciuent  senile 
atrophy:  In  a  man  eighty-four  years  old  the  aorta  was  found  dilated, 
its  walls  flaccid,  the  intima  of  the  arch  markedly  thickened ;  the  peripheral 
arteries  were  large,  ver}"  tortuous,  and  the  intima  thickened  in  places; 
the  pancreas  was  grayish-red,  the  lobules  very  small,  the  branches  of 
the  pancreatic  artery  were  narrowed  in  many  places  by  the  thickened 
intima ;  there  was  gangrene  of  the  left  great  toe  and  of  the  tips  of  the  second 
a,nd  fourth  toes. 

In  simple  atrophy  the  entire  pancreas  is  diminished  in  size,  the  weight 
is  often  reduced  to  1  to  11  ounces,  wliile  that  of  a  normal  pancreas,  accord- 
ing to  Vierordt,  averages  3  to  3^  ounces.  In  the  section  on  Diabetes  as  a 
Symptom  of  Diseases  of  the  Pancreas,  Hansemann's  distinction  between 
cachectic  and  diabetic  atrophy  is  described  (page  77).  He  states  that 
the  two  varieties  are  to  be  distinguished  macroscopically  and  micro- 
scopically. Diabetic  atrophy  belongs  to  the  series  of  interstitial  in- 
flammations, and  there  is  a  marked  similarity  between  it  and  granular 
atrophy  of  the  kidney.  Granular  atrophy  of  the  pancreas,  according  to 
Hansemann,  leads  very  rarely  to  complete  destruction  of  the  organ, 
and  it  is  surprising  how  much  gland-substance,  as  a  rule,  is  still  present 
in  this  variety  of  atrophy-.  If,  however,  the  gland-substance  is  excep- 
tionally reduced  to  a  minimum,  the  organ  is  transformed  into  a  thin, 
flabby,  fibrous  bod}''  of  less  volume  than  the  normal  pancreas,  at  first 
sight  giving  the  impression  far  more  of  atroph}"  than  of  inflammation. 

It  has  alread}'  been  stated  that  atrophy  of  the  pancreas  is  no  rare 
condition  in  diabetes.  In  40  cases  of  diabetes  in  which  there  was  disease 
of  the  pancreas  Hansemann  found  simple  atrophy  in  36.  Dieckhoff 
collected  53  cases  of  severe  disease  of  the  pancreas  with  diabetes,  in  21 
of  which  were  atrophy  and  lipomatosis. 

In  the  reports  of  autopsies  at  the  General  Hospital  in  Vienna  from 
1885  to  1895,  atrophy  was  recorded  8  times  in  12  cases  of  diabetes. 
Atrophy  was  found  78  times  in  the  188  cases  of  diabetes  with  disease  of 
the  pancreas  mentioned  under  General  Considerations. 

I  have  seen  several  cases  of  atrophy  of  the  pancreas  in  diabetes. 
Three  of  these,  with  the  results  of  the  autopsies  by  Dr.  Zemann,  are 
previously  mentioned  (page  60).  Secondary  atrophy  of  the  pancreas 
may  occur  in  consequence  of  pressure  from  without,  by  tumors  (aneu- 
rysms, neoplasms,  degenerated  lymph-gland) ,  or  in  consequence  of  some 
internal  cause,  as  calculus-formation  in  the  duct  with  dilatation  of  the 
excretory    duct,    cyst-formation,    hemorrhage,    abscess,    chronic    inter- 
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stitial  inflainniatioii,  liponiutosis,  ncw-formutions.  Atrophy  from  pres- 
sure may  reach  sucli  a  high  degree  that  the  glandular  suhstancc  may  al- 
most wholly  disappear  and  the  organ  be  changed  t(j  a  thin,  flaljby  body. 
Its  course  may  be  run  with  or  without  diabetes. 


(b)  FATTY  DEGENERATION. 

I'atty  degeneration  of  the  parenchyma  of  the  gland  frequently  occurs 
in  the  course  of  infections  and  intoxications.  This  process  was  eariier 
regarded  as  acute  parenchymatous  inflammation.  It  occurs  as  cloudy 
swelling  in  the  parenchyma  of  the  pancreas  in  various  infectious  diseases, 
as  typhoid  fever,  variola,  puei'peral  fever,  yellow  fever,  plague,  etc., 
analogous  to  the  similar  changes  in  the  liver,  kidney,  and  muscles  which 
generally  occur  at  the  same  time.  Friedreich  saw  such  a  parenchy- 
matous degeneration  in  the  course  of  a  wandering,  erj'sipelatous,  double 
pneiunonia  in  a  strong  young  man. 

Macroscopically  the  gland  appears  enlarged,  at  first  reddened  on 
account  of  hyjjeremia,  but  later  w^hitish  or  grayish-yellow  on  account  of 
the  advanced  degeneration  of  the  epithelium  and  the  edema  of  the  inter- 
stitial connective  tissue.  The  microscope  shows  that  the  changes  affect 
only  or  chiefly  the  parenchyma,  the  cells  of  which  are  in  a  condition 
of  cloudy  swelling,  ending  in  fatty  degeneration  and  destruction;  they 
appear  very  granular,  opaque,  somewhat  enlarged,  the  granules  dissolving 
in  acetic  acid  and  caustic  potash.  Each  cell  contains  two  or  three, 
even  five,  large  round  nuclei  and  nucleoli  (Dieckhoff,  Friedreich). 

The  diagnosis  of  cloudy  swelling  is  at  present  impossible.  According 
to  Friedreich,  its  existence  may  be  suspected  when  the  clinical  signs  of 
acute  parenchj'matous  degeneration  of  the  liver  (acute  swelling)  and 
of  the  kidney  (albuminuria),  in  addition  to  a  considerable  splenic  en- 
largement and  high  fever  are  present  in  a  severe  case  of  acute  infec- 
tious disease.  Friedreich  thinks  that  many  cases  of  jaundice  developing 
in  the  course  of  severe  infectious  diseases  may  be  due  to  pressure  of  the 
swollen  head  of  the  pancreas  on  the  ductus  choledochus. 

Fatty  degeneration  of  the  gland-cells  occurs  also  in  inflammation 
whether  caused  by  pressure  from  within  (stagnant  secretion)  or  from 
without,  or  by  other  causes  (phosphorus-poisoning).  The  tissue  of  the 
gland  assumes  in  consequence  a  brighter,  more  yellowish  color,  the  ex- 
cretory ducts  are  filled  with  fat  detritus  and  therefrom  may  be  dilated. 
Such  contents  are  to  be  found  in  the  pancreatic  duct  even  in  complete 
fatty  degeneration  (Orth). 

Fatty  degeneration  is  found  also  in  general  obesity,  especially  in 
inebriates,  analogous  to  fatty  degeneration  of  the  heart  and  blood-vessels. 
It  ma}'  lead  to  hemorrhage,  as  has  already  been  mentioned  in  the  section 
on  this  subject  (Friedreich). 

Fatt}^  degeneration  of  the  gland  is  recorded  twice  in  the  reports  of 
the  autopsies  at  the  Vienna  General  Hospital  from  1885  to  1895.  In  1893 
the  case  is  mentioned  of  a  woman  nineteen  years  old  who  suffered  from 
the  excessive  vomiting  of  pregnancy  and  died  in  collapse.  At  the  autopsy 
the  condition  was  as  follows :  Metamorphosis  adiposa  pancreatis  partialis 
et  necrosis  textus  adiposi  disseminata  cum  suppuratione  incipiente. 
Urocystitis  chronica.  Ruptura  cervicis  uteri.  In  1894  the  autopsy  of 
a  man  sixty-six  years  old  showed  confluent  lobular  pneumonia,  pancreatic 
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calculus,  fatty  degeneration  of  the  gland  parenchyma  and  fibrous  indura- 
tion. 

The  interstitial  growth  of  fat  which  occurs  in  the  course  of  simple, 
especially  marantic  atrophy,  is  the  transition  to  genuine  lipomatosis. 
The  atrophy  of  the  gland-cells  is  the  primary  affection  and  the  resulting 
empty  space  is  filled  with  the  growth  of  fat  tissue.  The  following  case 
examined  after  death  at  the  Rothschild  Hospital  by  Dr.  Zemann  is  an 
example :  A  man  seventy  years  old  was  treated  for  emphysema,  arterio- 
sclerosis, and  general  dropsy;  at  the  autopsy  the  pancreas  was  found 
embedded  in  abundant  fat  tissue,  very  flabby,  thin,  speckled  with  red; 
on  section,  lobules  (small,  pale  grayish-yellow)  were  forced  apart  by 
abundant  flabby,  edematous,  dirty  yellow  fat  tissue ;  the  small  branches 
of  the  pancreatic  artery  were  very  narrow  on  account  of  thickening 
of  the  intima,  and  at  times  almost  completely  closed  by  dense  nodules. 

This  condition  is  often  combined  with  fatty  degeneration  and  is 
represented  by  a  new-formation  of  fat  tissue,  which  gradually  infiltrates 
the  entire  gland,  the  structure  of  which  is  replaced  by  fat.  The  pancreas 
becomes  somewhat  larger  than  normal,  soft,  and  in  extreme  degrees  the 
entire  organ  is  transformed  into  a  yellow  or  yellowish-white  mass  of 
fat. 


(c)  LIPOMATOSIS. 

Lipomatosis  is  frequently  combined  with  the  formation  of  concretions.  The 
instructive  case  reported  by  Dieckhoff  is  given  as  an  example :  A  woman  thirty-five 
years  old  two  years  before  her  admission  into  the  Rostock  Hospital  suffered  from  a 
pneumonia  of  the  left  side,  on  account  of  which  she  was  treated  for  eight  weeks. 
Since  then  there  have  been  persistent  cough,  expectoration,  emaciation.  At  the  time 
of  admission  the  diagnosis  was  pyopneumothorax.  An  exploratory  puncture  made 
later  showed  a  purulent  exudation,  in  which  were  tubercle  bacilli.  Tubercle  bacilli 
were  found  also  in  the  sputum.  There  were  irregular  fever  with  evening  exacerba- 
tions, fetid  sputum,  albumin  in  the  urine  at  times,  but  no  sugar.  The  ribs  were 
resected  and  a  large  amount  of  very  offensive  pus  was  evacuated ;  there  was  at  first 
improvement,  but  soon  afterward  the  condition  became  worse,  there  were  cardiac 
weakness,  cyanosis,  and  death. 

At  the  autopsy  Lubarsch  found  the  pancreas  large,  very  flabby,  almost  fluc- 
tuant. On  section  the  substance  was  almost  wholly  transformed  into  a  lobulated 
mass  with  the  luster  of  fat,  containing  here  and  there  whitish  streaks,  and  large,  di- 
lated ducts  filled  with  calcium  concretions.  On  chemical  examination  these  concre- 
tions were  found  to  consist  predominantly  of  carbonate  of  lime  and  traces  of  phos- 
phate of  lime.  On  microscopic  examination  the  extraordinary  increase  of  fat  tissue 
was  very  noticeable.  In  many  places  there  were  also  small  necrotic  foci,  each  of 
which  contained  but  a  few  cells. 

In  the  section  on  Pancreas  and  Diabetes  several  cases  of  lipomatosis 
are  mentioned  (page  62). 

The  formation  of  lipomata  may  be  a  feature  of  general  obesity, 
especially  in  drunkards.  It  occurs,  however,  in  emaciated  individuals 
also,  as  is  shown  in  the  case  mentioned  before  and  by  the  following  case, 
reported  by  Lepine  and  Cornil: 

A  man  fifty-seven  years  old,  formerly  a  hard  drinker,  had  lost  flesh  for  about 
six  months,  suffered  alternately  from  constipation  and  diarrhea,  had  neither  fever 
nor  vomiting.  For  two  months  slight  edema  of  the  legs.  Marked  emaciation.  In- 
ternal organs  showed  no  essential  change.  Autopsy:  Pancreas  of  normal  size  and 
shape,  fatty  degenerated  throughout  resembling  a  lipoma,  gland  tissue  wholly  ab- 
sent. Between  the  lobules  there  is  only  fat  tissue ;  the  chief  duct  and  accessory  ducts 
contain  a  thick,  white,  slimy  fluid  and  small  concretions. 


RUPTURE  OF    THE   PANCREAS.  2G5 


(d)  AMYLOID  DEGENERATION. 

This  occurs  in  coiincctioii  with  the  same  process  in  niiiiicroiis  ollior 
()r<::;ans,  aiui  involves,  as  l'"ric(h'('ich  has  shown,  only  the  small  arteries 
unci  capillai'ies.  This  uvithor  could  not  confirm  the  statement  of  Hokitan- 
sky  concerning  the  occurrence  of  localized  amyloid  disease  exclusively 
limited  to  the  pancreas,  and  also  of  the  amyloid  degeneration  of  the 
gland-cells.  On  the  other  hand,  he  was  able  to  show  in  the  body  of  a 
phthisical  j)atient  twenty  years  old  both  amyloid  degeneration  of  the 
vessels  of  the  pancreas  and  pronounced  fatty  degeneration  of  the  gland- 
cells.  The  j)ancreas  in  this  case  was  yellowish-white  and  of  less  than 
normal  consistency;  on  section  there  was  such  extensive  fatty  degen- 
eration of  the  gland-cells  that  the  organ  appeared  almost  everywhere 
filled  with  fatty  detritus;  amyloid  degeneration  was  found  especially  in 
the  arteries  of  small  and  medium  size,  which  ran  in  the  interlobular 
tissue,  and  in  the  capillaries  surrounding  the  gland  lobules. 

Friedreich's  statement  was  confirmed  by  Kyber.  He  also  found 
the  pancreas  degenerated  in  cases  of  general  am^'loid  disease.  As  a 
rule,  he  saw  single  arteries  entirely  degenerated,  giving  the  characteristic 
reaction.  In  two  cases  he  found  degeneration  of  the  membrana  proi)ria 
of  the  acini  in  addition  to  that  of  the  capillaries  which  surrounded  the 
narrow  lobules.  The  epithelial  cells  in  these  cases  were  to  a  great 
extent  filled  with  fat  granules  and  fat-drops,  in  part  disintegrated,  and 
of  a  yellow  color;  there  was  an  increased  amount  of  interlobular 
connective  tissue.  The  organ  externally  appeared  merely  dense  and 
anemic.  Increased  density  and  abundant  development  of  interlobular 
connective  tissue  were  found  in  those  cases  also  in  which  only  indi- 
vidual arteries  were  degenerated. 

Among  155  cases  of  general  amyloid  disease,  Hennings  found  amyloid 
disease  of  the  pancreas  in  3.9%  of  the  cases. 


XI.    RUPTURE,    PROLAPSE,  DISPLACEMENT,   AND 
BULLET  WOUNDS  OF  THE  PANCREAS. 

(a)  RUPTURE  OF  THE  PANCREAS.* 

Injuries  of  the  pancreas  are,  on  the  whole,  rather  rare.  The  organ 
through  its  anatomic  position  is  quite  safely  protected  from  injury. 
When  the  latter  is  applied  to  a  limited  part  of  the  abdomen,  it  may, 
under  certain  conditions,  affect  the  pancreas.  The  force  of  the  blow, 
according  to  Leith,  must  be  directed  more  or  less  toward  the  back,  and 
not  obliquely  upward  or  downward,  in  order  that  the  pancreas  may  be 
pressed  against  the  resistant  spinal  column.  The  organ  can  be  injured 
from  the  front  only  under  especially  favorable  circumstances,  because 

*The  following  statement  is  based  on  the  comprehensive  monograph  of  Leith. 
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it  is  protected  in  front  by  the  abdominal  walls,  the  tension  of  the  abdom- 
inal muscles,  the  stomach,  the  omental  sac,  the  ascending  portion  of  the 
transverse  mesocolon;  and  from  behind,  but  less  easilj",  being  protected  by 
the  vena  portse,  the  vena  cava  ulterior,  the  two  crura  of  the  diaphragm 
on  both  sides  of  the  aorta,  the  trunk  of  the  superior  mesenteric  artery, 
the  left  adrenal  and  kidney,  and  especially  by  the  spine  and  the  powerful 
muscles  of  the  back.  In  order  that  ruptme  of  the  gland  may  follow  even 
violence  from  the  front,  the  force  must  be  very  considerable  and  the 
stomach  and  intestine  empty.  For  the  occurrence  of  a  more  severe  injurs^ 
the  force  must  be  directed  not  only  toward  the  median  line  and  from  the 
front  backward,  but  also  must  be  verj-  great. 

Leith  di'^ides  ruptures  into  two  groups:  (1)  Those  ending  fatally; 
(2)  those  pm-suing  a  less  severe  course. 

He  includes  the  following  9  cases  in  the  first  group :  seven  published 
preAdously,  one  of  his  o^^tl,  and  one  reported  by  Goldmami.  In  only 
two  was  the  pancreas  alone  injiu'ed;  in  the  remainder  other  organs  also 
were  affected:  once  the  lungs  were  rupttired,  once  the  spleen,  once  the 
duodentun,  and  four  times  the  ribs  were  fractured  in  comiection  \\-ith 
other  internal  injuries,  as  rupture  of  the  hver,  kidney,  or  spleen.  The 
cases  reported  by  Leith  are,  in  brief,  as  foUows: 

1.  Leith:  Boy,  four  years  old,  kicked  in  the  stomach  by  a  horse,  fell  against 
the  wheel  of  the  wagon,  but  was  able  to  get  up.  In  the  afternoon  he  felt  ill  and  was 
unable  to  use  his  left  arm.  Annandale  fotmd,  on  examination,  a  transverse  fracture 
of  the  lower  third  of  the  humertis,  but  no  signs  of  am'  other  injtir}".  Later  in  the 
afternoon  he  appeared  worse ;  there  were  shock,  pain,  indistinct  symptoms  of  abdom- 
inal disturbance.  In  the  evening  he  was  in  collapse,  so  that  an  exploratory  lapa- 
rotomy was  impossible  and  he  died  ten  hours  aft-er  the  injurj'.  The  autopsy,  fourteen 
hours  after  death,  showed  no  evidence  of  injur\'  except  that  of  the  left  arm.  In  the 
abdomen  about  1  pint  of  clear,  dark-brown,  inoffensive  fluid;  peritoneum  markedly 
injected,  not  so  transparent  as  usual;  no  hemorrhage.  Rupture  of  the  duodenum 
near  the  end  of  the  upper  third,  aft'ecting  about  two-thirds  of  the  circtmif erence ; 
escape  of  the  duodenal  contents,  which  appeared  like  coagulated  milk.  Deeper 
down  in  the  mesenten,-  of  the  jejunum  was  a  small  tear  and  a  slight  hemorrhage; 
transverse  colon  pushed  down,  pancreas  l}"ing  free,  the  ascending  part  of  the  trans- 
verse mesocolon  and  the  subjacent  pancreas  ruptm-ed.  The  injury  to  the  pancreas 
was  less  extensive  than  that  of  the  mesentery-,  and  was  vertical,  extending  somewhat 
to  the  right  and  involving  the  entire  width  of  the  upper  edge,  but  only  a  portion  of 
the  lower  part.  Main  excretory-  duct  and  the  splenic  vessels  were  intact;  a  line 
drawn  through  the  tear,  if  continued  meets  one  drawn  tlirough  the  torn  duodenum; 
the  ruptm-e  was  due  probably  to  the  direct  influence  of  the  kick  and  the  pressure  of 
the  organ  against  the  spine.  The  ruptured  portions  show  a  small  gap  and  are 
slightly  infiltrated  with  blood.  There  is  some  blood  in  the  retroperitoneal  connec- 
tive tissue  toward  the  hilum  of  the  spleen  and  near  the  suprarenal  capsule.  In  com- 
parison with  the  severity  of  the  injury  there  was  surprisingly  httle  hemorrhage. 
The  foraiuen  of  Winslow  was  open.  The  fluid  in  the  abdominal  cavity  was  mixed 
vrith  pancreatic  juice;  the  aorta  was  uninjured;  the  liver,  kidney,  and  lungs  were 
very  pale,  as  after  a  severe  hemorrhage. 

According  to  Leith,  the  f ollo^dng  points  are  noteworthy  in  this  case : 
The  natiu-e  of  the  injury,  the  absence  of  severe  symptoms  inunediately 
after  it,  their  subsequent  rapid  onset  and  severity,  the  lack  of  external 
injur}'  to  the  abdomen,  the  absence  of  pain,  the  large  quantity  of  exuda- 
tion in  the  peritoneum,  the  extent  of  the  rupture  of  the  pancreas,  the 
slight  hemorrhage. 

2.  Goldmarm:  A  yotmg  man  suffered  a  severe  injury  from  the  fall  of  a  hea^y 
box  on  his  abdomen.  It  was  thought  that  a  corner  of  this  box  had  grazed  the  epi- 
gastrium. Sj'mptoms  of  hemorrhage,  intestinal  occlusion,  appearance  of  a  tumor 
in  the  epigastrium,  similar  to  a  pancreatic  cyst.     Xothing  abnormal  in  the  skin  of 
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the  ubdomcii;  death  occurred  some  liours  alter  tlie  injury.  At  the  autopsy  a 
transverse  rupture  ol'  the  pancreas  was  found,  also  marked  liemorrha^e  into  (he 
cavity  ol"  tlie  lesser  oineiituui  and  rupture  of  the  sjileen;  the  other  organs  wen;  not 
injured. 

;i.  .laun :  Man  fifty  j'ears  old.  Results  of  an  assault  in  which,  after  his  knees 
anil  elbows  were  tieil  together,  he  was  laid  on  his  back,  struck  in  the  abdomen  with  a 
shoe,  and  pushed  about;  he  then  walked  about  a  mile  toward  homr-,  supported  by 
two  persons,  and  <lie(l  about  eighteen  hours  after  his  admission  tf)  the  hosjiital. 
Autopsy:  The  pancreas  ruptured  on  the  right  half-way  through.  At  the  place  of 
rupture  there  were  small  clots  of  blood;  the  rest  of  the  organ  was  injected  and  showed 
marked  extravasation  of  blood  in  the  gland-sul)stance;  hemorrhagic  exudation  in  the 
peritoneal  cavity;  externally  nothing  al)nornial. 

4.  Wilks  and  ^h^xon :  An  adult  man  was  run  over.  Pancreas  ruptured  in  the 
midille,  and  divided  into  two  halves,  which  lay  near  the  spine.  Some  other  sUght 
signs  of  injury  of  the  abdominal  organs. 

5.  Wandesleben:  Pancreas  and  lungs  were  injured.  A  pancreatic  abscess  de- 
velopetl  which  was  opened  l)y  Wandesleben  (Korte). 

The  four  following  cases  were  reported  by  Senn: 

6.  Cooper:  A  man  thirty-tliree  years  old  was  run  over  by  a  rapidly  running 
light  wagon.  No  external  signs  of  injury,  the  left  lower  rite  were  broken,  the  pan- 
creas was  literally  crushed  and  embedded  in  half-coagulated  blood.  He  died  some 
days  afterward. 

7.  Travers:  A  drunken  woman  was  knocked  down  by  the  wheel  of  a  po.st- 
wagon  but  was  not  run  over.  She  lived  only  a  few  hours.  Some  ribs  were  broken, 
the  pancreas  was  torn  through  transversely,  likewise  the  liver,  and  much  blood 
escaped. 

8.  Stork  mentions  the  case  of  a  woman  who  was  run  over  by  a  coach  and  who 
lived  only  a  short  time  after  the  injury.  Pancreas  torn  in  two  and  embedded  in  a 
large  quantity  of  semi-fiuid  blood.     The  liver  torn,  a  number  of  ribs  broken. 

9.  Le  Gros-Clark  observed  a  case  of  rupture  of  the  pancreas  in  a  boy  who  had 
suffered  other  severe  injuries  and  died  soon  afterward. 

The  communications  of  Rose  and  Wagstaff  are  more  recent : 

In  Rose's  case  a  rupture  of  the  posterior  wall  of  the  stomach,  combined  with 
laceration  of  the  pancreas,  occurred  after  a  trauma.  The  meal  last  taken  escaped 
into  the  omental  bursa  and  became  mixed  with  blood  and  pancreatic  juice,  in  conse- 
quence of  which  inflammation  of  the  bursa  followed.  There  was  probably  closiue 
of  the  foramen  of  Winslow.  The  case  was  operated  upon  (incision  and  drainage), 
after  which  a  fistula  formed,  from  which  a  fluid  was  evacuated  which  showed  the 
characteristics  of  pancreatic  juice. 

Wasstaff :  Fall  from  a  wagon,  contusion  of  the  left  side,  fracture  of  the  femur. 
On  the  tliiird  day  symptoms  of  peritonitis  developed  and  death  occurred  on  tlie  fifth 
day.  Autops}':  No  peritonitis,  rupture  of  the  pancreas,  large  retroperitoneal  extra- 
vasation of  blood. 

Symptoms. — Shock  and  collapse  seem,  as  Leith  states,  to  be  the 
most  prominent  symptoms;  they  are  usually  caused  by  internal  hemor- 
rhage. In  some  cases  the  collapse  occurs  only  after  a  considerable 
interval,  and  is  probably  to  be  ascribed  to  the  complications.  In  no 
patient  have  the  symptoms  pointed  to  the  pancreas  as  the  chief  seat 
of  the  injurs-.  According  to  Leith,  the  absence  of  all  external  signs  of 
injmy  to  the  abdomen  is  surprising  and  noteworthy.  From  a  medicolegal 
point  of  view  this  is  especially  to  be  borne  in  mind. 

Diagnosis. — It  is  impossible  to  make  the  diagnosis  without  laparot- 
omy. The  nature  of  the  force,  its  exact  seat  and  direction,  may  at  most 
lead  to  a  suspicion  of  a  pancreatic  lesion.  Leith  has  ascertained  by 
examination  of  the  cadaver  that  in  the  epigastrium,  a  little  to  the  left, 
the  anterior  surface  of  the  pancreas  could  be  accurately  outlined  with 
the  finger  through  a  three-inch  incision  in  the  median  line.     The  gland 
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and  its  peritoneal  covering  can  thoroughly  be  seen  with  an  electric  light 
introduced  in  a  Ferguson's  speculum. 

Course. — In  all  the  cases  hitherto  reported,  with  the  exception  of 
that  of  Rose,  death  occurred  quickly.  In  six  cases  it  was  caused  by 
internal  hemorrhage,  but  it  is  probable  that  the  hemorrhage  from  the 
neighboring  organs  simultaneously  injured  was  the  main  cause.  It  is 
not  to  be  assmned  that  the  hemorrhage  alone  from  a  ruptured  pancreas 
is  of  importance,  except  when  the  splenic  arter\'  or  vein  is  lacerated  at 
the  same  time  CLeith). 

Treatment. — It  appears  from  the  statements  of  Leith  that  "injuries 
of  the  pancreas  rarely  occur  alone,  and,  further,  as  a  rule  present  no 
marked  symptoms.  Hence  the  treatment  should  be  expectant,  except  in 
those  cases  in  which  exploratory-  laparotomy  has  been  decided  upon. 
If  a  rupture  of  the  pancreas  then  is  found,  it  should  be  appropriately 
treated.  The  hemorrhage  is  to  be  checked  by  pressm-e  and  the  lacerated 
ends  are  to  be  sewed  together.  The  stitches  should  be  relatively  super- 
ficial and  carried  through  the  peritoneal  covering  and  the  superficial 
layers  of  the  gland."  Senn  had  earher  stated  the  fimdamental  principles 
of  surgical  treatment  on  the  basis  of  his  experiments  on  animals.  In 
Rose's  case  the  operation  resulted  in  recovery. 

Leith's  second  group  comprises  the  much  more  frequent  cases  w^hich 
run  a  milder  course  and  are  either  entirely  cured  or  suffer  more  or  less 
severe  after-effects.  Large  ruptures  may  lead  to  the  passage  of  the 
pancreatic  juice  with  blood  and  bits  of  destroj-ed  pancreas  through  the 
foramen  of  Winslow  and  cause  the  production  of  a  general  peritonitis 
which  usually  runs  a  fatal  course.  In  other  cases  the  injury-  of  the  tissues 
may  be  followed  by  inflammation  which  may  be  healed,  ^.rith  the  forma- 
tion of  cicatricial  tissue.  In  a  third  group,  as  already  repeatedly 
mentioned,  the  result  is  a  cyst  formation. 

In  the  section  on  Q\-sts  cases  are  mentioned  as  '''  traumatic,"  being 
caused  by  an  injury  or  a  laceration  of  the  pancreas.  Leith  mentions 
17  cases:  Kulenkampf,  Senn,  Kiister,  Fenger,  Steele,  Freiberg,  Karewski 
(2  cases),  Cathcart,  Riegner,  Pitt  and  Jacobson,  Richardson,  Littlewood, 
Lloyd  (2  cases),  Thomas  Lynn,  Brown;  in  the  following  12  cases  also 
there  is  the  history'  of  an  injur\-:  Ledentu.  Fisher  (2  cases),  ilichailow, 
Lindner,  Bamett.  Martin-Morison,  Schnitzler,  Tilger,  Tobin,  Eve,  G. 
Hadra.  There  is  no  doubt,  as  Tilger  has  pre^dously  suggested,  that  in 
a  number  of  the  cases  mentioned  pseudo-cysts  only  are  found,  caused  by 
hemorrhage  into  the  omental  bursa. 

The  chnical  description  of  this  A'ariety  corresponds  to  that  of  cysts, 
and  is  given  in  the  section  on  the  subject. 


(b;  PROLAPSE  AND  DISPLACEMENT  OF  THE  PANCREAS. 

Prolapse  of  the  pancreas  may  arise  in  the  course  of  penetrating 
wounds  of  the  abdomen.  Several  commmiications  have  been  made  on 
this  subject.  Senn  mentions  first  the  case  of  Laborderie.  The  omen- 
tum, however,  and  not  the  pancreas,  was  concerned,  as  Laborderie  stated 
some  weeks  after  his  first  publication  (Korte).  HATtl  has  suspected  that 
in  such  cases  the  pancreas  may  be  confounded  T^ith  fat  tissue  hardened 
and  soaked  "v^ith  blood.  Senn  further  reports  the  observations  of  Dargau, 
Caldwell,    Kleberg   and   Wagner,    Thompson   and   Cheever.     Odevaine 
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(1S()())  reports  a  case  of  a  penetrating  wouinl  of  tlic  ahdoiiion  with  i)ro- 
lapse  of  a  larj^c  part  of  tlic  pancreas;  removal  by  lif^ature;  recovery.  The 
coininunicatioii  of  I'arciia-*  luiniaraes  is  most  recent: 

A  man  tliirty-tlircf  years  old  rcccivcil  a  hayorict-staW  in  tin-  left  liypfK-liomlriuni. 
The  injury  caused  a  liernia  wliicli  the  physician  regarded  jis  the  |iroia|)sed  otncnluiu. 
Antiseptic  (h-essinjr  was  ai)|)Hed.  Milkchet.  Opium  i)iiis.  The  exaniinat ion,  made 
forty-eijilil  hours  hiter,  showed  an  ohliipie  wound,  ahout  4  cm.  lonp,  10  cm.  to  the 
left  of  tlie  hnea  alha  and  S  cm.  l)eh)w  t he  innl)ihcal  Hue.  There  was  a  hui^iinp;  tumor 
5  cm.  h>njj;,  (hirl;-red,  conical,  and  somewliat  Mattened.  Diafjiiosis:  Hernia  of  the 
tail  of  the  pancreas.  The  patient  sulTered  also  from  heri-heri.  Neverthele.s.s,  his 
couihtion  w;us  satisfactory.  Wound  enhuf^ed  and  the  orjian  replaced.  A  suturt!  was 
applied.  On  tiie  ihiy  of  operation  there  was  a  slifjht  fever,  the  temperature  running 
up  to  38.2°  C.  (100.8°  F.).  Otherwise  the  course  was  afebrile  and  recovery  look 
place  after  twelve  days. 

Disphicemcnt  of  the  pancreas,  especially  of  the  tail,  is  possible  on 
account  of  the  anatomic  relations.  The  tail  is  the  least  fixed  portion,  a.s 
Zuckerkandl  emphasizes  in  his  anatomic  introduction  to  this  article.  He 
states  that  it  is  not  infrecjuent  for  a  piece  of  mesentery  containing  a 
lymph-gland  to  be  pushed  in  between  the  tail  and  the  mesial  surface  of 
the  spleen,  in  consequence  of  which  there  is  a  certain  mobility  to  this 
portion  of  the  pancreas.  Klebs  states  that  the  pancreas  ma}'  be  pushed 
downward  by  lacing,  while  it  may  be  shoved  upward  and  lifted  away 
from  the  vertebral  column  by  retroperitoneal  tumors  and  aneurysms  of 
the  large  blood-vessels.  The  pancreas,  thus, — although  in  very  rare 
cases, — may  be  ranked  with  those  organs  which  are  affected  in  enterop- 
tosis. 

Dobrzycki  in  1878  reported  a  case  of  movable  pancreas: 

A  carpenter  fiftj^-six  years  old  fell  from  a  height  two  years  previously.  Since 
then  he  suffered  from  symptoms  resembling  those  due  to  movable  kidney;  vomiting 
of  a  fluid  of  the  nature  of  pancreatic  juice  and  having  an  alkaline  reaction.  There 
was  a  tumor  in  the  region  of  the  stomach,  corresponding  in  shape  and  position  to  the 
pancreas. 

Cecchini  (1886)  reported  a  case  of  congenital  ectopia  of  the  head  of 
the  pancreas  with  subsequent  gastrectasia. 

The  pancreas  ma}'  be  situated  in  diaphragmatic  and  umbilical  hernias. 
Several  cases  have  been  reported.  The  cases  of  Vecker,  St.  Andre,  and 
Cavalier,  in  which  the  pancreas,  colon,  and  omentum  were  dislocated 
into  the  thoracic  cavity,  through  a  rupture  of  the  diaphragm  due  to  a 
powerful  emetic,  as  mentioned  by  Ancelet  and  Claessen.  The  displace- 
ment of  the  pancreas  in  diaphragmatic  hernia  has  not  infrequently  been 
elsewhere  noted. 

Claessen  states  that  in  the  cases  of  Marrigues  and  Howel  the  pan- 
creas was  contained  in  the  sac  of  a  congenital  umbilical  hernia.  In- 
vagination of  the  pancreas  into  the  intestinal  canal  also  may  take  place. 
Claessen  cites  a  case  reported  by  Baud,  in  which  a  portion  of  the  duo- 
denum, with  the  pancreas,  the  beginning  of  the  jejunum,  the  transverse 
colon,  and  the  right  part  of  the  great  omentum,  had  been  invaginated 
into  the  descending  colon  and  the  rectum.  Claessen  reports  also  the  case 
observed  by  Guibert  of  invagination  in  a  child  three  years  old. 


(c)  BULLET  WOUNDS. 

Cases  of  this  sort  are  reported  by  Otis  and  described  in  detail  by  Senn. 
The  clinical  description  of  these  injuries  belongs  to  surgical  text-books. 
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XII.  FOREIGN  BODIES  IN  THE  PANCREAS. 

AscARiDES  are  the  only  foreign  bodies  except  gall-stones  which  have 
been  found  in  the  pancreatic  excretory  ducts  and  their  branches. 

Mauchard  and  Lieutaud,  as  stated  by  Claessen,  mention  the  obstruc- 
tion of  the  ductus  Wirsungianus  by  lumbrici.  Engel  reports  a  case  in 
which  several  ascarides  filled  the  pancreatic  duct  and  its  branches.  Nu- 
merous lumbrici  had  invaded  the  bile-ducts  even  far  in  the  liver.  Da- 
vaine  mentions  four  cases.  The  duct  usually  contains  a  single  ascaris, 
but  in  one  case  (Hayner)  seven  were  found.  Klebs  found  in  the  slightly 
dilated  duct  of  a  corpse  six  specimens,  three  of  which  were  males  and 
three  females.  The  first  pair  which  entered  went  to  the  left  end  and 
turned  half-way  around;  the  other  four  turned  their  heads  toward 
the  left  side  of  the  pancreas.  It  is  presumable  in  all  these  cases  that  the 
migration  took  place  after  the  death  of  the  patient. 

The  following  observation  of  Durante  is  recent:  A  pancreatic  cyst 
was  caused  by  closure  of  the  ductus  Wirsungianus  by  an  ascaris.  Shea 
found  in  a  pancreatic  abscess  an  ascaris  17  cm.  long  partly  in  the  duct 
and  partly  in  the  duodenum.  Drasche  likewise  saw  an  ascaris  in  a  pan- 
creatic abscess.  Nash  also  once  found  a  lumbricus  6  inches  long  in  the 
pancreas.  In  the  three  cases  last  named,  the  postmortem  immigration 
cannot  be  excluded. 
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CAPSULES. 


ANATOMY   AND  HISTOLOGY  OF  THE   SUPRARENAL 

CAPSULES. 

The  suprarcjial  capsules  arc  a  pair  of  small  organs,  each  of  which  is 
situated,  like  a  helmet  or  cap,  upon  the  upper  extremity  of  the  con-espond- 
ing  kidney.  Although  in  such  close  proximity,  the  suprarenal  capsules 
and  kidneys  are  almost  entirely  independent  of  one  another;  thus  in  the 
majority  of  cases  the  suprarenal  capsule  does  not  accompany  the  kidney 
^Yhen  dislocated. 

As  a  rule,  these  organs  are  not  symmetrically  situated.  The  right 
capsule  (as  also  the  right  kidney)  lies  a  little  lower  than  the  left  and  does 
not  fit  so  accurately  upon  the  upper  extremity  of  the  kidney,  while  the 
left  capsule  is  displaced  slightly  to  the  inner  side  of  the  corresponding 
kidney. 

The  suprarenal  capsules  are  flattened  bodies  with  two  principal  sur- 
faces, directed  approximately  anteriorly  and  posteriorly  and  frequently 
grooved  in  the  adult.  The  two  surfaces  meet  above  in  a  broad  and 
strongly  convex  border,  while  below  they  are  bounded  by  a  concave  edge 
and  separated  from  one  another  by  a  narrow  concave  surface.  Thus  their 
shape  corresponds  approximately  to  a  triangle,  rounded  off  at  the  top  and 
with  a  somewhat  concave  base.  There  is  a  slight  difference  in  the  shape 
of  the  organs  upon  the  two  sides  of  the  body,  the  right  capsule  being 
noticeably  narrower  and  higher  than  the  left.  This  is  caused  by  the  vary- 
ing pressure  of  surrounding  organs. 

The  size  of  the  suprarenal  capsule  presents  marked  individual  differ- 
ences. In  the  negro  these  organs  are  conspicuous  for  their  large  size  and 
abundant  pigment.  There  are  no  distinct  differences  in  size  in  the  sexes, 
but  it  imdoubtedly  varies  considerably  with  the  age  of  the  individual. 
In  the  first  few  months  of  fetal  life  these  bodies  considerably  exceed  the 
kidneys  in  size,  by  the  sixth  month  they  are  only  half  as  large,  at  birth 
the  ratio  is  as  1  to  3  and  in  the  adult  as  1  to  28.  In  advanced  age  the 
suprarenal  capsules  imdergo  further  atrophy  and  their  consistence  be- 
comes very  firm. 

According  to  Orth,  the  dimensions  of  the  normal  adult  suprarenal 
capsule  are  as  follows:  width  40  to  55  mm.,  length  20  to  35  mm.,  thick- 
ness 2  to  6  mm. ;  while  their  weight  is  4.  8  to  7.3  grams. 

The  suprarenal  capsule  is  surrounded  externally  by  a  moderate  layer 
of  fat  and  possesses  a  tense  fibrous  capsule  containing  elastic  fibers  (tunica 
albuginea) ;  radiating  from  this  numerous  fibrous  septa  penetrate  the 
parenchyma  of  the  organ.  For  this  reason  the  capsule  cannot  be 
removed  without  injurv  to  the  parenchvma. 
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Near  the  base  of  the  anterior  surface  of  the  organ  there  is  a  deep  groove 
through  which  the  principal  blood-vessels,  lymphatics,  and  nerves  enter 
and  emerge,  and  which  has  therefore  been  termed  the  hilum.  The  color  of 
the  external  surface  is  composed  of  various  shades  of  yelloTvdsh-brown. 

On  cross-section  it  is  at  once  apparent,  from  differences  in  color,  that 
the  gland  is  composed  of  two  distinct  portions,  the  peripheral  or  cortical 
and  the  central  or  medullary  portion.  The  cortex  is  of  a  yellow  color, 
clearly  shows  radiating  lines,  and  is  of  a  firm  consistence.  The  medulla  is 
of  a  gra}dsh-red  color  and  of  a  soft  spongy  consistence,  easily  crushed. 
The  junction  of  these  two  layers  is  marked  by  a  narrow  band  of  tissue,  the 
intermediary  zone  of  Virchow,  which  is  really  a  part  of  the  cortex  and  is  of 
a  deep  brown  color  in  advanced  age. 

Entering  now  upon  the  consideration  of  the  finer  structure  of  the 
suprarenal  capsules,  two  elements  are  to  be  differentiated:  first,  the 
fibrous  stroma  continuous  with  the  capsule;  and,  secondly,  the  cellular 
parenchyma. 

The  stroma  consists  of  relatively  thick  septa  which  traverse  the  cortex 
in  a  radial  direction  toward  the  medulla,  where  they  break  up  into  a  very 
fine  network.  Smaller  septa  are  also  given  off  in  the  cortex  to  form  a 
coarse  network  inclosing  large  and  small  groups  of  parenchymatous  cells. 
Immediately  beneath  the  capsule  the  meshes  and  the  inclosed  groups  of 
cells  are  small  and  circular ;  in  the  broad  middle  portion  they  form  large 
long  radii  like  the  septa,  while  in  the  innerpiost  dii^ision  of  the  cortex  they 
are  once  more  small,  round,  and  dehcate,  corresponding  to  the  outer  zone. 
With  reference  to  these  histologic  appearances  the  cortex  has  been  divided 
since  the  pubHcation  of  Arnold  into  three  zones,  called  from  without  in- 
ward the  zona  glomerulosa,  the  zona  fasciculata,  and  the  zona  reticularis; 
however,  there  is  no  sharp  Une  of  demarcation  between  them. 

Finally,  an  exceedingly  dehcate  network  arises  from  the  coarser  septa 
of  the  stroma  and  surrounds  each  cell  of  the  parenchyma. 

In  the  medulla  the  stroma  breaks  up  more  uniformly  into  its  compo- 
nent fibers  and  surrounds  with  an  exceedingly  fine  network  the  indi^ddual 
parenchymatous  cell. 

All  the  spaces  of  the  stroma  are  filled  T^ith  groups  of  parenchymal 
cells.  In  the  cortex  these  groups  assume  various  shapes,  corresponding 
to  the  stromal  spaces  which  contain  them ;  thus,  they  are  rounded  in  the 
zona  glomerulosa,  elongated  columns  in  the  zona  fasciculata,  which  com- 
prises the  greater  part  of  the  cortex,  or  they  may  be  irregular. 

A  few  observers  have  demonstrated  also  columns  of  cells  ^\ith  a  dehcate 
central  fissure.  Small,  colorless,  glistening  granules  have  been  found  re- 
peatedly in  the  cells  of  these  columns  in  both  man  and  animals,  and  also 
in  the  blood  of  the  suprarenal  vein,  in  addition  to  brownish  flakes.  Their 
importance  vdW  be  discussed  later. 

The  cells  of  the  fasciculate  zone  are  normally  filled  with  fat-droplets 
of  varying  size  (fatty  infiltration),  and  the  cells  of  the  intermediary  zone 
contain  brown  pigment-granules  in  abundance. 

The  parenchymal  cells  of  the  meduDary  portion  are  irregular  in  shape, 
being  polygonal'or  even  stellate;  they  are  stained  dark  brown  by  chromic 
acid  or  chromates. 

The  rich  blood-supply  of  the  suprarenal  capsules  has  been  recognized 
and  commented  upon  for  a  long  period  of  time.  The  arteries  are  derived 
in  part  directly  from  the  aorta  (central  suprarenal  arter}^,^  the  principal 
branch  which  enters  at  the  hilum) ;  in  part  from  the  arteries  of  the  dia- 
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phragm,  descending  branches  (superior  suprarenal  arteries);  in  part  from 
the  vessels  of  the  kidneys,  asceiidinp;  branches  (inferior  suprarenal  arte- 
ries). These  arteries,  following  the  septa  and  finest  ramifications  of  the 
stroma,  subdivide  into  a  dense  capillary  network  which  is  best  developed 
in  the  medullary  portion.  From  this  the  blood  is  collected  into  venous 
branches,  the  largest  of  which  (central  suprarenal  vein)  empties  on  the 
right  directly,  on  the  left  as  a  rule  indirectly  through  the  renal  vein,  into 
the  inferior  vena  cava. 

It  has  been  proved  by  the  most  careful  histologic  investigation  that  the 
relation  between  the  caj)illaries  and  the  cells  (A  the  parenchyma  is  a  very 
intimate  one,  the  endotlielium  of  the  capillaries  inunediately  overlying  the 
cell-masses  of  the  parenchyma.  Indeed,  in  the  medullary  substance, 
according  to  Manasse,  large  columns  of  cells  project  directly  into  the  capil- 
laries and  are  inunediately  bathed  in  blood. 

The  lymphatic  vessels  of  the  suprarenal  capsules  are  very  numerous; 
they  originate  between  the  cells  of  the  cortex  and  form  in  the  medullary 
jjortion  a  network  surrounding  the  vein  and  emerge  with  it  and  empty  into 
the  lymphatic  vessels  of  the  kidney. 

The  rich  nerve-supply  of  the  suprarenal  capsules  is  equally  striking. 
Some  of  these  nerves  are  non-medullated  sympathetic  fibers  from  the  solar 
plexus  and  other  adjacent  plexuses;  others  are  meduUated  fibers  from  the 
splanchnic,  vagus,  and  phrenic  nerves.  In  the  medullary  portion,  partic- 
ularly, whole  clusters  of  ganglion  cells  lie  embedded  in  the  exceedingly 
delicate  plexus  of  nerve-fibers. 
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Great  differences  of  opinion  exist  among  investigators  as  to  the  de- 
velopment of  the  suprarenal  capsules.  Not  only  do  most  authors  admit 
that  the  cortical  and  medullary  substances  arise  separately,  but  there  are 
at  least  two  opinions  held  as  to  the  origin  of  each  of  these. 

According  to  the  majority  of  authors,  the  medullary  substance  is  de- 
rived from  the  anlages  of  the  sympathetic  ganglia.  Rabl  believes  that 
the  medullary  cells  represent  detached  ganglion  cells  which  have  remained  ' 
at  the  embr\^onal  stage  of  development.  A  small  number  of  authors  hold 
the  opinion  that  the  medullary  cells  are  derived  from  the  cortical  cells,  and 
that  only  a  few  ganglion  ceils  and  nerve-fibers  have  entered  from  the 
SA'mpathetic. 

It  is  thought  by  one  group  of  authors  that  the  cortical  substance  is  de- 
rived from  an  accumulation  of  cells  of  connective  tissue  at  the  anterior 
extremity  of  the  primitive  kidney.  Other  observers  derive  the  cortical 
cells  from  a  growth  of  epithelial  cells  in  the  body-ca^^ty,  which  belong 
either  to  the  genital  ridge  or  to  the  primitive  kidney. 

Michalkovic  regards  the  suprarenal  capsules  as  detached  portions  of 
the  genital  glands  which  have  remained  at  an  early  stage  of  development 
before  sexual  differentiation  has  occurred,  and  which,  after  the  separation, 
have  acquired  other  physiologic  functions.  According  to  Rabl.  the  corti- 
cal substance  in  birds  is  derived  from  the  canals  of  the  primitive  kidney. 
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The  suprarenal  capsules  are  developed  at  the  same  time  as  the  sympa- 
thetic system,  when  the  primitive  kidney  begins  to  disappear. 

The  two  separate  anlages  soon  unite.  That  from  the  sympathetic 
(medullary  substance)  in  the  beginning  at  least  forms  a  part  of  the  outer 
layer.  Later  this  relation  is  reversed,  and  the  anlage  of  the  cortical  sub- 
stance gradually  grows  around  that  from  the  sympathetic. 

The  discovery  of  the  frequent  occurrence  of  accessory  suprarenal  cap- 
sules is  of  the  greatest  importance  for  the  whole  pathology  of  these  organs. 
Their  presence  has  been  demonstrated  in  animals  as  well  as  in  man  by  a 
large  number  of  observers.  They  consist  of  fragments  of  suprarenal 
structure,  varying  in  size  from  a  pin's  head  to  a  pea  or  bean,  scattered 
throughout  the  entire  retroperitoneal  space,  but  showing  a  special  predi- 
lection for  the  region  of  the  genital  organs. 

They  are  said  to  occur  very  frequently  at  the  hilum  of  the  suprarenal 
body  and  in  its  immediate  neighborhood,  and  when  thus  situated  they 
probably  represent  lobes  which  have  become  separated  from  the  main 
organ.  They  occur  also  in  the  solar  plexus,  in  the  celiac  ganglion,  beneath 
the  capsule  of  the  kidney,  and  in  the  cortex  of  this  organ,  opposite  the 
sacro-iliac  articulation,  but  particularly  often  along  the  course  of  the 
spermatic  cord  and  internal  spermatic  vessels  from  the  retroperitoneal 
space  to  the  epididymis;  in  the  female  they  may  be  found  in  the  broad 
ligament  close  to  the  parovarimn.  They  are  said  to  occur  more  frequently 
upon  the  right  than  upon  the  left  side. 

These  accessory  suprarenal  glands  occur  frequently  in  man,  being 
present,  according  to  Schmorl,  in  92%  of  all  bodies  examined.  They 
occur  also  in  animals,  but,  strange  to  say,  they  are  very  rarely  found  in 
certain  species,  notably  never  in  guinea-pigs.  Ordinarily  these  bodies 
consist  of  cortical  substance  only,  though  of  late  several  cases  have 
been  observed  where  the  medullary  substance  also  was  plainly  de- 
veloped (Dagonnet,  PilHet). 

Their  occurrence  is  important  for  two  reasons :  first,  after  destruction 
or  impairment  of  function  of  the  true  suprarenal  bodies,  these  accessory 
organs  may  hypertrophy  and  assume  their  function,  so  that,  in  spite  of 
complete  destruction  of  the  suprarenal  capsules,  the  symptoms  character- 
istic of  that  condition  may  not  appear;  secondly,  these  rudimentary  or- 
gans not  infrequently  degenerate  and  become  the  seat  of  malignant  neo- 
plasms. 


PATHOLOGIC  ANATOMY  OF  THE  SUPRARENAL 

CAPSULES. 

U  ABNORMALITIES  OF  DEVELOPMENT. 

Complete  absence  of  the  suprarenal  bodies  in  individuals  otherwise 
healthy  has  been  demonstrated  by  recent  as  well  as  early  investigators. 
Some  of  these  cases  are  not  above  the  suspicion  that  a  displaced  hypo- 
plastic organ  may  have  been  overlooked,  yet  the  most  recent  observers 
have  proved  that  complete  aplasia  of  the  suprarenal  capsules  is  not  only 
possible,  but  in  rare  instances  has  actually  occurred. 
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Cases  of  arrested  development  (hypoplasia)  have  been  observed  more 
frequently,  occurrino;,  however,  cxchisively  in  certain  monstrosities  which 
are  characterized  by  defects  of  the  cerebrum;  as,  for  example,  hemiceph- 
alus,  Cyclops,  encephalocele,  microcephalus,  and  syncephalus.  Other 
malformations,  especially  of  the  genital  organs,  were  frequently  associated. 
Hypoplasia  of  the  suprarenal  bodies  was  found  to  occur  only  when  there 
was  absence  of  portions  of  the  anterior  cerebral  lobes,  which  are  known  to 
originate  at  the  very  earliest  period  of  fetal  life.  Hydrocephalus,  which 
does  not  develop  until  a  later  period  of  fetal  life,  and  defects  of  the  po.ste- 
rior  lobes,  have  no  effect  upon  the  development  of  the  suprarenal  bodies. 
[Ad.  Czerny,*  however,  recently  examined  the  suprarenal  capsules  of 
five  cases  of  various  degrees  of  hydrocephalus,  and  found  them  alike 
altered  in  all.  The  cortex  was  normally  developed,  but  there  was  no 
medullary  portion.  This  alteration  of  the  capsules  was  regarded  as  repre- 
senting a  much  earlier  period  of  development  than  was  indicated  by  the 
excess  of  ventricular  fluid. — Ed.] 

Zander,  who  has  lately  devoted  considerable  attention  to  this  subject, 
concludes  from  these  facts  that  only  the  anlage  and  the  differentiation  of 
the  suprarenal  capsules  depend  upon  the  fimctional  integrity  of  the  ante- 
rior cerebral  lobes.  If  the  anlage  has  been  completely  differentiated,  its 
further  development  is  independent  of  the  central  nervous  system,  and  is 
no  longer  influenced  by  injuries  to  the  latter.  The  tracts  which  transmit 
this  influence  of  the  cerebrum  upon  the  developing  suprarenal  anlage  are 
wholly  unknown. 

Displacements  of  one  or  both  of  the  suprarenal  bodies  are  of  the  rarest 
occmrence.  It  is  also  worthy  of  note  that  this  organ  practically  never 
participates  in  dislocations  of  the  corresponding  kidney,  but  is  always 
to  be  found  in  its  normal  situation. 

In  a  single  case  the  two  suprarenal  glands  were  found  fused,  forming  a 
horseshoe-shaped  organ. 


2.  HYPERTROPHY  AND  ATROPHY. 

In  many  cases  it  is  quite  difficult  to  decide  whether  the  suprarenal  is 
hypertrophied  or  not,  for  even  under  normal  conditions  these  organs 
present  wide  variations  in  size.  In  well-developed,  well-nom-ished  indi- 
^-iduals  they  are  larger  and  richer  in  fat  than  in  the  weakly  and  emaciated. 
Also,  we  must  bear  in  mind  their  relatively  greater  size  in  children  and  in 
negroes. 

However,  we  are  justified  in  speaking  of  hypertrophy  of  these  organs 
when  we  have  to  deal  \\-ith  a  definite  unilateral  increase  in  size  resulting 
from  impairment  of  function  of  the  opposite  organ  by  disease  or  removal. 
This  is  termed  compensator}'  hypertrophy,  and  both  substances  of  the 
gland  take  part  in  the  process.  [Simmonds  t  reports  such  a  case  in  which 
the  left  capsule  was  extremely  atrophied  while  the  right  capsule  was  seven 
times  as  hea\y  and  ten  to  fifteen  times  as  thick  as  its  fellow.  All  portions, 
especially  the  central,  were  enlarged.  The  atrophied  capsule  was  regarded 
as  tubercular. — Ed.]  Similarly,  any  accessor}-  suprarenal  capsules  which 
are  present  may  hypertrophy  and  assume  the  function  of  the  normal 
organ. 

*  Centralbl.  f.  dig.  Path,  und  path.  Anat.,  1899,  x,  281. 
t  Virch.  Arch.,  1898,  cliii,  138. 
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Marchand  reports  a  very  peculiar  case  of  hyperplasia  of  the  suprarenal 
capsule.  He  found  both  organs  enormously  enlarged  and  an  accessory 
organ  situated  in  the  broad  ligament.  The  subject  was  a  pseudohermaph- 
roditic  female  with  atrophied  ovaries.  Marchand's  theory  in  explana- 
tion of  this  case  is  that  an  abnormally  large  part  of  the  undifferentiated 
body  epithelium  (from  which  suprarenal  capsules  and  reproductive  organs 
are  both  developed)  was  utilized  in  the  formation  of  the  suprarenal  bodies 
at  the  expense  of  the  embryonic  ovaries. 

Atrophy  of  the  suprarenal  capsules  occurs  normally  in  advanced  age. 
The  organs  become  smaller,  thinner,  and  more  flaccid.  The  fat  disap- 
pears from  the  parenchymal  cells  and  a  considerable  deposit  of  pigment 
usually  occurs.  Likewise  in  the  various  cachexias,  the  organ  parts  with 
more  or  less  of  its  intracellular  fat  and  becomes  smaller.  Thees  atrophies 
possess  no  pathologic  significance. 

In  certain  rare  cases  a  true  pathologic  atrophy  has  been  observed 
without  any  apparent  cause. 


3.  DEGENERATIONS. 

(a)  Cloudy  swelling  of  the  suprarenal  parenchyma  occurs  quite^fre- 
quently  in  the  acute  infectious  diseases,  such  as  typhoid  fever,  pneumonia, 
septic  infection,  erysipelas,  and  scarlatina.  This  condition  is  identical 
with  that  occurring  in  the  liver,  heart,  and  kidneys.  The  cells  appear 
crowded  with  granules ;  the  outlines  of  the  former  and  its  nucleus  are  in- 
distinct.    This  form  of  degeneration  is  found  particularly  in  the  cortex. 

(6)  Fatty  degeneration  is  difficult  to  diagnosticate,  because  the  cells 
of  the  cortex  are  normally  infiltrated  with  fat,  even  in  the  new-born.  It 
has  been  observed  in  hereditary  syphilis,  circulatory  disturbances,  phos- 
phorus-poisoning, and  as  an  advanced  stage  of  cloudy  swelling.  Fatty 
degeneration  is  differentiated  microscopically  from  the  normal  fatty 
infiltration  by  the  smaller  size  of  the  fat-drops  and  by  simultaneous 
diminution  of  the  cells  and  atrophy  of  their  nuclei. 

(c)  Hyaline  and  dropsical  degeneration  may  be  mentioned  simply  as 
curiosities. 

(d)  Amyloid  degeneration,  on  the  contrary,  is  very  common  and  pro- 
nounced, occurring  in  as  marked  a  degree  as  in  spleen,  kidney,  or  intes- 
tine, and  dependent  upon  the  same  causes  as  in  amyloid  degeneration  of 
these  organs.  The  capsules  become  large,  dense,  gray,  and  present  a 
lardaceous  appearance.  The  cortical  and  intermediary  zones  are  affected 
chiefly,  the  medulla  being  involved  to  a  lesser  degree.  The  degenerative 
process  is  confined  primarily  and  principally  to  the  walls  of  the  blood- 
vessels; subsequently  the  connective-tissue  septa  are  involved,  but  not 
the  parenchymal  cells.  The  latter  are  compressed  rather  by  the  swollen 
intervening  tissue,  lose  their  fat,  and  atrophy  after  long  continuance  of 
the  disease.  Large  homogeneous  flakes  of  amyloid  connective  tissue  are 
observed,  particularly  in  the  medulla. 


4,  CIRCULATORY  DISTURBANCES. 

(a)  Congestion  of  the  suprarenal  capsules  is  very  common,  but  it  is 
usually  the  passive  variety.     The  general  stagnation  of  the  blood  in  all 
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diseases  of  the  kidneys,  iieart,  and  liuipjs  is  ver\'  iironoiniccd  in  the  supra- 
renal capsules  by  reason  of  their  rich  blood-supply.  N'enous  hyperemia  is 
of  comparatively  frecjuent  occurrence  in  new-born  infants  with  or  without 
coincident  syphilis.  Aft(M"  this  con«j;estion  has  lasted  for  a  considerable 
pcMMod  of  time  the  orfj;au  becomes  indurated  and  the  cujjillarie.s  and  veins 
distinctly  dilated. 

Active  hyperemia  frequently  occurs  in  acute  infections,  particularly 
profound  .s(>pticeniia.  Capillary  hemorrhages  occur  not  infrequently 
during  its  course.  In  the  guin(>a-pig  these  two  conditions — active  hyper- 
emia and  punctiform  hem()rrhag(\s — arc  invariably  found  postmortem 
aft(>r  (>xi)erimental  inoculation  with  diphtheritic,  tyjihoid,  or  pyocyaneus 
organisms. 

(b)  Anemia  and  anemic  necrosis  practically  do  not  occur,  the  vascular 
network  of  the  organ  being  too  dense. 

(c)  Hemorrhages  are  not  unusual.  In  addition  to  the  above-mentioned 
capillary  hemorrhages,  larger — indeed,  often  very  extensive — hemorrhages 
occur  as  the  result  of  trauma,  especially  in  the  new-born;  or  after  venous 
hyperemia,  hemorrhagic  diathesis,  leukemia,  or  malignant  neoplasms. 
Such  hemorrhages  may  be  the  immediate  cause  of  death  if  rupture  of 
the  gland  occurs.  As  a  rule,  however,  they  remain  encapsulated,  sur- 
rounded by  su]5rarenal  substance,  forming  the  so-called  hematomata, 
which  may  attain  the  size  of  a  man's  head.  "WTien  of  long  duration  the 
blood  undergoes  the  same  changes  here  as  in  other  situations.  Coagula- 
tion occm-s  at  the  periphery,  the  blood-pigment  is  converted  into  methe- 
moglobin  and  hematin,  giving  a  yellowish-brown  color  to  the  mass. 
Finally,  most  of  the  fluid  is  absorbed,  the  surrounding  tissues  contract, 
and  hme  salts  may  be  deposited.  Or  this  condition  may  terminate  in  the 
formation  of  a  cyst,  analogous  to  the  apoplectic  cysts  of  the  brain. 

(d)  Thrombosis  of  the  smaller  veins  or  even  of  the  principal  vein,  some- 
times continued  from  the  vena  cava,  has  repeatedly  been  observed.  No 
considerable  anatomic  alterations  are  produced  in  the  organ,  as  an  ade- 
quate collateral  circulation  is  established  at  once.  Such  thromboses  have 
been  found  to  contain  lime  salts ;  in  other  words,  phleboliths  were  formed. 

Emboli  occur  in  the  form  of  capillary  bacterial  emboli  complicating 
septic  processes  and  giving  rise  to  microscopic  necroses  and  punctiform 
hemorrhages. 

5.  INFLAMMATIONS. 

As  acute  inflammation  Virchow  described  a  form  of  "hemorrhagic 
inflammation"  in  which  he  found  the  suprarenal  capsule  swollen,  ex- 
tremely hyperemic,  and  studded  with  hemorrhagic  infiltrations.  This 
condition  was  obserA^ed  in  profound  general  infections  of  a  septic  nature 
(septicemia,  scarlatina,  etc.),  and  is  doubtless  identical  with  the  above- 
mentioned  form  of  active  hyperemia  with  bacterial  emboli  and  hemor- 
rhages. 

Cellular  infiltration  and  suppuration,  whether  metastatic  or  continued, 
are  of  relatively  rare  occurrence.  Exceptionally  abscesses  have  been  ob- 
served to  arise  apparently  spontaneously  in  one  or  both  suprarenal  cap- 
sules. Such  abscesses  may  perforate  into  the  surrounding  connective 
tissue  or  into  the  intestine. 

Chronic  productive  inflammation  characterized  by  new^-formation  of 
connective  tissue  and  partial  atrophy  of  the  parenchyma  has  been  ob- 
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served  as  a  manifestation  of  syphilis.  A  marked  proliferation  of  connec- 
tive tissue  is  almost  constantly  present  in  chronic  tuberculosis,  and  was, 
therefore,  in  former  years  frequently  spoken  of  as  an  independent  affection. 


6.  INFECTIOUS  GRANULATION  TUMORS, 

These  comprise  syphilis  and  tuberculosis. 

S3^philis  occurs  occasionally  in  the  form  of  a  typical  gunmia  composed 
of  granulation  tissue  terminating  in  central  necrosis  and  peripheral  cica- 
trization. As  mentioned  aboA'^e,  it  may  be  manifested  atypically  in  the 
form  of  a  cirrhotic  inflammation.  Sometimes  it  is  T\-ith  difficulty  differ- 
entiated from  tuberculosis.  Syphihtic  thickening  of  the  vessels  is  also 
observed. 

Tuberculosis  of  the  suprarenal  capsules  derives  especial  interest  from 
its  relation  to  Addison's  disease. 

Acute  and  subacute  miliary  tuberculosis  are  of  rare  occurrence.  In 
the  vast  majority  of  cases  we  have  to  deal  with  a  form  of  chronic  tuber- 
culosis characterized  by  an  unusually  protracted  com-se  and  by  the  abun- 
dant formation  of  granulation  and  scar  tissue,  together  with  a  well-marked 
tendency  to  calcification  or  at  least  inspissation  of  the  caseous  mass. 

One  or,  more  frequently,  both  organs  may  be  affected;  in  the  latter 
case  the  process  is  apt  to  be  further  advanced  on  one  or  the  other  side.  In 
most  cases  it  proceeds  from  the  medullary  portion,  although  the  observa- 
tions are  by  no  means  rare  in  which  it  commences  in  the  cortex  or  even  in 
the  capsule  and  pericapsular  connective  tissue. 

The  typical  form  is  the  conglomerate  tubercle,  which  is  composed  of  a 
group  of  miliary  nodules.  Caseation  begins  at  the  center  of  the  mass, 
while  at  the  periphery  there  is  abundant  formation  of  granulation  tissue 
containing  fresh  groups  of  mihary  tubercles  which  in  turn  become  con- 
fluent and  cheesy.  A  large  part  of  the  granulation  tissue  is  converted  into 
a  firm,  fibrous  callus.  After  several  years'  duration  the  whole  organ  be- 
comes gradually  involved,  and  it  is  not  unusual  to  find  absolutely  no 
remains  of  normal  suprarenal  substance.  Occasionally  the  new-forma- 
tion of  connective  tissue  extends  beyond  the  capsule  (and  a  dense  callus 
is  formed  around  the  suprarenal  bodies  which  becomes  united  vith  the 
capsule  of  the  kidney  and  the  diaphragm)  and  in  which  a  part  of  the  solar 
plexus  is  embedded.  As  a  result  of  this  process,  the  suprarenal  capsules 
become  irregularly  enlarged,  nodular,  and  very  dense.  Amyloid  degener- 
ation is  frequently  present  at  the  periphery  of  the  caseous  mass. 

In  the  great  majority  of  cases  tuberculosis  of  the  suprarenal  capsules 
is  secondary  to  tuberculosis  of  other  organs,  the  primary  growth  occurring 
in  the  IjTnphatic  glands,  lungs,  or  genitals.  Exceptionally  a  primary 
tuberculosis  of  the  suprarenal  capsule  may  occur,  and  form  the  point  of 
origin  of  a  general  miliary  tuberculosis,  in  which  case  the  ruptiu-e  of  the 
tuberculous  focus  into  the  suprarenal  vein  is  demonstrable. 


7.  NEOPLASMS. 

Neoplasms  may  develop  in  the  suprarenal  capsules  proper  or  in  the 
accessor}"  rudimentary  bodies,  the  latter  being  especially  prone  to  their 
formation. 

Excessive  proliferation  of  circumscribed  portions  of  suprarenal  sub- 


PATHOLOGIC  ANATOMY  OF  SUPRARENAL  CAPSULES.        315 

stance  gives  rise  in  the  first  instance  to  small  tumors  resembling  lipomata 
which  h:i\('  been  termed  suprarenal  strumas  or  adenomata.  These  are 
situated  in  tlie  cortex  of  the  suprarenal  capsule,  or,  more  frecjucuitly,  in 
accessory  glands  occurring  in  the  kidney.  In  the  latter  situation  the  term 
of  renal  adenoma  or  "  heterologous  renal  struma"  has  been  applied.  They 
arc  small  mas.ses  varying  in  size  from  a  pin's  head  to  a  pea,  yellowish- 
white  in  color,  sharjily  defined,  and  surrounded  by  a  connective-ti.ssue 
capsule.  They  are  histologically  identical  with  the  suprarenal  cortex, 
e\en  the  typical  fatty  infiltration  of  the  i)arenchyma  being  present. 

As  a  rule,  these  tumors  give  rise  to  no  symptoms  during  life  and  are 
only  encountered  accidentally  at  auto])sies.  Although  they  thus  aj)pear  as 
wholly  benignant,  they  are  capable  of  undergoing  metastasis  like  strumas 
of  the  thyroid.  Such  metastases  often  become  much  larger  than  the  pri- 
mary tumor,  and,  since  the  latter  present  no  symptoms,  are  suggestive  of 
primary  growths.  They  may  readily  be  recognized  by  their  structure 
and  by  the  fatty  infiltration  of  their  cells. 

In  addition  to  this  formation  of  metastases,  in  itself  a  manifestation 
of  malignancy,  suprarenal  strumas,  after  existing  for  a  long  period  of 
time,  tend  to  become  malignant.  They  break  through  their  capsule,  re- 
place the  surrounding  tissue,  and  grow  into  the  veins. 

Histological!}-  these  tumors  are  composed  chiefly  of  polymorphous 
cells,  the  arrangement  of  which  ma}'  closely  simulate  adenocarcinoma; 
although,  according  to  the  latest  views,  they  are  to  be  considered  sarco- 
mata of  the  vascular  perithehmii  (perithelioma) .  Formerly  these  tumors 
were  described  as  carcinomata  or  sarcomata.  They  may  develop  appa- 
rently directly  from  displaced  embryonic  suprarenal  bodies  without  the 
preceding  formation  of  an  adenoma. 

These  malignant  growths  are  further  characterized  by  their  extraor- 
dinarily rich,  almost  telangiectatic,  vascular  network,  and  by  the  fatty 
infiltration  of  their  cells.  The  glistening,  hyaline  granules  normally  pre- 
sent in  the  suprarenal  cortex  are  fomid  both  in  the  tmiiors  and  in  the 
metastases.  After  attaining  a  moderate  size  these  tumors  may  be  recog- 
nized macroscopically  by  their  numerous  blood-vessels  and  resulting 
spong}'  structure,  their  fibers  floating  in  water. 

The  peritheliomata  are  characterized  by  a  tendency  to  metastasis, 
especially  in  certain  organs,  as  the  osseous  system  (vertebrae,  bones  of 
skull,  head  of  femur,  cla^^cle,  etc.)  and  the  brain. 

Moreover,  they  are  subject  to  degenerative  changes  which  are  almost 
exclusively  fatty ;  the  cells  being  predisposed  to  this  variety  by  their  normal 
condition  of  fatty  infiltration.  The  center  of  the  tumor  becomes  con- 
verted into  fatty  detritus  into  which  hemorrhages  frequently  take  place, 
causing  a  dissection  of  the  spongy  tissue  in  all  directions  and  giving  rise  to 
a  large  or  small  hemorrhagic  cyst. 

These  cysts,  like  the  original  tumors,  are  frequently  found  in  the  kid- 
ney, and  until  recently  their  mode  of  origin  was  obscure.  Grawitz  was 
the  first  to  throw  any  light  upon  the  subject,  and  in  his  honor  they  have 
been  called  Gra'^'itz's  tumors. 

Other  primary  tumors  of  the  suprarenal  capsules  are  rare.  Angio- 
sarcoma and  melanosarcoma  have  been  observed  in  the  cortex,  also  single 
instances  of  h'mphosarcoma,  angioma,  and  lymphangioma  have  been  re- 
ported. Fraenkel  has  described  a  sarcoma,  Virchow  a  ghoma,  and  Weich- 
selbaum  a  ganghonic  neuroma  in  the  medullary  portion.  [Although 
malignant  tmnors  of  the  suprarenal  capsules  are  most  commonly  found  in 
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adult  life,  Orr  *  reports  the  occurrence  of  a  sarcoma  of  the  right  adrenal 
with  extensive  metastases  in  the  liver  in  a  child  of  seven  weeks.  Brucha- 
now  t  states  that  a  child  fourteen  months  old  had  a  cancer  of  the  capsule 
twice  the  size  of  a  man's  fist,  with  metastases  in  the  lymph-glands  and 
ovaries. — Ed.] 

Primary  sarcoma  and  carcinoma  in  other  organs,  particularly  the  thy- 
roid gland,  breast,  and  ovary,  may  give  rise  by  metastasis  to  similar 
growths  in  the  suprarenal  capsules. 

[Ramsay  |  gives  the  following  summary  of  the  study  of  sixty-seven 
cases  of  primary  malignant  tumors  of  the  suprarenal  gland:  "(1)  That 
while  malignant  tumors  of  the  suprarenal  glands  are  rare,  they  should  be 
considered  as  one  of  the  factors  to  be  eliminated  in  the  presence  of  an  ab- 
dominal tumor;  (2)  that  they  are  somewhat  more  common  in  the  male 
sex;  (3)  that  while  in  a  certain  proportion  the  symptoms  are  fairly  well 
marked,  there  are  many  in  which  no  symptom  points  to  the  suprarenal 
origin;  (4)  that  rapid  loss  of  strength,  debility,  emaciation,  digestive 
disturbances,  and  abdominal  pain  are  the  most  prominent  symptoms ;  (5) 
that  skin  changes  are  rather  the  exception  than  the  rule;  (6)  that  they 
run  a  rapid  course,  the  duration  being  shorter  than  usual  with  a  neoplasm 
in  other  organs;  (7)  that  the  diagnosis  is  impossible  in  many,  and  diffi- 
cult in  all,  cases;  (8)  that  a  differential  diagnosis  must  be  made  from 
other  suprarenal  diseases,  from  renal  tumors,  from  hepatic  tumors,  from 
diseased  retroperitoneal  glands,  and  from  cysts  and  new-growths  of 
the  pancreas ;  (9)  that  the  prognosis  is  always  serious,  even  following  a 
successful  operation,  from  the  great  frequency  with  which  both  glands  are 
found  involved,  and  the  tendency  to  early  metastases;  (10)  that  operation 
gives  the  only  hope  of  relief,  and  that  it  has  been  successful  in  two  cases ; 
(11)  that  the  principal  difficulties  in  the  operation  are  the  friability  of 
the  tumor,  the  great  tendency  to  hemorrhage,  and  the  frequency  of  the 
adhesions . ' ' — Ed  .] 

8.  PARASITES. 

Ver}^  exceptionally  echinococcus  cysts  have  been  found  in  the  supra- 
renal capsule,  one  case  of  multilocular  cyst  being  reported. 


PHYSIOLOGY  OF  THE  SUPRARENAL  CAPSULES. 

The  suprarenal  capsules  were  discovered  by  Eustachius  in  1564,  but 
no  satisfactory  theory  as  to  their  function  was  advanced  until  the  investi- 
gations of  Addison.  He  first  called  attention  to  the  relation  existing 
between  disease  of  these  organs  and  a  peculiar  group  of  symptoms,  and 
expressed  the  opinion  that  their  extensive  destruction  led  to  severe  general 
disease  and  death. 

Experiments  on  animals  were  at  once  begun,  and  an  effort  was  made 

*  Edinb.  Med.  Jour.,  1900,  221.  t  Prager  Zeitschr.  f.  Heilk.,  xx,  39, 

X  Johns  Hopkins  Hosp.  Bull.,  1889,  x,  21, 
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to  determine,  first,  whether  the  suprarenal  capsules  are  or  are  not  essential 
to  life. 

Tlic  first  investigator  was  Brown-Sdquard,  wjio,  in  1856,  sought  to 
obtain  sonic  knowledge  of  the  function  of  the  suprarenal  capsules  by  ex- 
tirpating these  organs  from  different  animals  and  by  studying  the  symp- 
toms which  followed.  After  removing  both  sui)rarenal  bodies  he  found 
that  all  the  animals  died  within  one  or  two  days  with  symptoms  of  general 
weakness,  convulsions,  delirium,  and  coma.  By  control  experiments  he 
excluded  the  possible  cause  of  death  by  injury  to  adjacent  organs  (liver, 
sympathetic  nerves)  or  by  peritonitis  or  hemorrhage  and  determined  that 
it  was  due  solely  to  removal  of  the  suprarenal  bodies.  lOxtirpation  of  one 
suprarenal  capsule  also  resulted  in  death,  but  not  until  a  much  longer  period 
of  time  had  elapsed.  Brown-Sequard  reported  as  a  cause  of  death  the 
accumulation  of  pigment  in  the  blood-vessels  and  numerous  pigment- 
emboli.  He  concluded  from  these  observations  that  the  suprarenal  cap- 
sules are  absolutely  essential  to  life. 

\'ery  soon  Brown-Sequard's  \'iews  were  most  positively  contradicted 
by  a  whole  group  of  observers  as  a  result  of  their  experiments. 

Gratiolet  and  Philipeaux  succeeded  in  keeping  several  animals  alive 
for  weeks  and  months  after  removal  of  both  suprarenal  capsules.  In 
their  opinion  tliis  operation  is  not  necessarily  fatal,  although  the  majority 
of  animals  subjected  to  it  die  from  unavoidable  injur}'  to  surrounding 
organs,  especially  the  sympathetic  plexuses  and  gangha,  the  liver,  and  the 
peritoneum,  or  from  purulent  inflammation  of  this  membrane.  Brown- 
Sequard  again  brought  forward  several  groups  of  experiments  in  support 
of  his  original  theory,  which  he  modified  only  in  one  particular — namely, 
that  in  animals  with  but  little  pigment  (albinos)  the  suprarenal  bodies 
were  not  absolutely  essential  to  life,  but  maintained  that  the  reverse  was 
the  case  in  pigmented  animals. 

Practically  all  eariier  observers  joined  the  ranks  of  Gratiolet  and  Phili- 
peaux. Harley,  especially,  contradicted  BroTSTi-Sequard  in  every  particu- 
lar, and  mention  should  be  made  also  of  Berruti  and  Perusino,  Chatelain, 
and  Schiff,  who  succeeded  in  keeping  several  animals  alive  for  months 
after  removal  of  both  suprarenal  capsules,  while  they  attributed  the  death 
of  the  other  animals  to  injuries  accompan^-ing  the  operation  or  to  subse- 
quent accidents,  for  example,  exposure  to  excessive  cold.  Xothnagel  also 
soon  agreed  A^dth  them;  he  did  not  remove  the  suprarenal  capsules,  but 
exposed  them  and  crushed  them  with  forceps  as  completely  as  possible. 
He  succeeded  in  keeping  a  number  of  animals  alive  for  a  year  and  a  half 
without  the  occurrence  of  the  s}Tnptoms  mentioned  by  Brown-Sequard — 
namely,  weakness,  delirium,  or  con^'nlsions. 

No  fm-ther  observations  were  made  upon  the  importance  and  function 
of  the  suprarenal  bodies  until  Tizzoni  resumed  the  experiments  in  1889. 
The  results  obtained  by  him  vdth.  reference  to  the  vital  importance  of 
this  organ  practically  coincide  with  those  of  Browm-Sequard.  Some  of 
liis  animals  survived  the  extirpation  of  both  suprarenal  capsules  for  almost 
three  years,  but  eventually  all  died.  He  maintains,  therefore,  that  the 
eariier  experimenters  were  led  to  oppose  Brown-Sequard's  \'iews  because 
their  animals  were  not  kept  under  observation  long  enough,  but  were  killed 
before  the  pathologic  processes  initiated  by  the  operation  had  caused  the 
animal's  death. 

Accordingly  his  conclusions  are  as  follows :  After  the  removal  of  both 
suprarenal  capsules  all  animals  die,  \^'ithout  reference  to  age  or  color. 
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Their  death  results  from  removal  of  the  suprarenal  capsules  and  not  in  con- 
sequence of  injuries  from  the  operation,  because  death  may  not  occur  for 
years  afterward,  therefore  the  suprarenal  capsules  are  absolutely  essential 
to  life.  At  the  postmortem  exaixiination  of  his  animals,  Tizzoni  foimd 
extensive  alterations  in  the  brain,  cerebellum,  spinal  cord,  and  peripheral 
nerA'es  as  the  cause  of  death. 

From  1891  to  1893  Abelous  and  Langlois  carried  on  a  series  of  careful 
experiments  upon  frogs,  guinea-pigs,  and  dogs.  They  found  that  removal 
of  one  suprarenal  body  gave  rise  to  no  special  symptoms,  but  that  death. 
generally  resulted  if  the  greater  part  of  the  remaining  capsule  also  was 
remoA*ed.  "\\Tien  large  portions  of  suprarenal  substance  were  left  behind, 
the  death  of  the  animal  was  long  delayed  or  might  not  occur  at  all;  in  such 
cases  the  function  of  the  suprarenal  body  was  maintained,  although  very 
inadecpately,  by  the  remaining  portions.  After  complete  extirpation  of 
both  capsules,  summer-frogs  died  Tiithin  forty-eight  hours;  -^inter-frogs 
lived  considerably  longer,  even  a  fortnight.  All  the  guinea-pigs  and  dogs 
died  within  a  few  hours.  If  a  portion  of  suprarenal  body  was  grafted  into 
these  animals  before  the  operation,  their  death  was  prevented.  If  these 
fragments  were  subsequently  removed,  the  animals  invariably  died.  It  is 
also  possible,  after  removal  of  both  suprarenal  capsules,  to  keep  the  ani- 
mals ahA'e  twice  as  long  as  usual  by  injections  of  suprarenal  extract. 
From  these  experiments  Abelous  and  Langlois  conclude  that  their  animals 
died  because  the  function  of  their  suprarenal  capsules  was  lacking,  ha^dng 
excluded,  b}'  control  experiments,  injur}'  to  the  kidney  as  a  cause  of  death. 

Thiroloix,  Albanese,  de  Domenicis,  and  Marino  Zucco  also  came  to  the 
conclusion  that  remoA'al  of  both  suprarenal  capsides  is  fatal.  The  only 
opponent  of  this  theorj^  is  Pal,  who  kept  a  dog  ahve  four  months  and 
twelve  days  after  complete  extirpation  of  both  suprarenal  capsules,  and 
demonstrated  the  absence  of  supernumerary'  suprarenal  bodies  at  the 
autopsy.  Finally,  SzAmionowicz,  experimenting  upon  dogs,  obtained  the 
same  results  as  Abelous  and  Langlois.  He  beheves  the  contradictory 
results  of  the  earher  authors  to  be  due  to  incomjDlete  removal  of  the  supra- 
renal bodies.  Xothnagel  even  foimd  remnants  of  normal  tissue  after  sev- 
eral of  his  operations,  and  it  seems  ver\'  probable  that  some  fragments 
were  left  behind  in  Tizzoni's  cases  also.  It  is  possible  for  such  fragments 
to  regenerate,  assume  the  suprarenal  function  to  some  extent,  and  delay 
the  fatal  issue.  LikeT^ise  any  accessor}'  suprarenal  capsules  which  are 
present  may  ^'icariously  assume  the  suprarenal  function. 

Stilhng's  experiments  upon  young  rabbits  furnish  additional  support 
for  this  A"iew.  He  found  after  removal  of  one  suprarenal  body  that  the 
remaining  organ  almost  doubled  its  original  size,  and  that  the  accessor}'' 
suprarenal  bodies,  preA-iously  in^-isible  or  at  least  very  small,  became 
enormously  hypertrophied.  This  increase  in  size  was  due  to  the  regenera- 
tion of  both  medullar}'  and  cortical  substances.  [The  results  obtained  by 
Huttgren  and  Andersson  *  can  similarly  be  explained.  They  removed  one 
suprarenal  from  rabbits,  allowed  an  inter\^al  to  elapse,  and  then  removed 
the  other.  Rabbits  survived,  but  similar  experiments  on  cats  and  dogs 
were  lethal. — Ed.]  Stilling  decided  that  the  suprarenal  capsules  possess 
without  doubt  an  extrauterine  function  which  is  essential  to  life.  Thiro- 
loix also  found  hypertrophy  of  the  remaining  organ  several  months  after 
removal  of  one. 

*CentralhI.  /.  Phys.,  1899,  xra,  503. 
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This  completes  the  review  of  thi*  {'xpcrinicntal  physiology  of  the  supra- 
renal capsules.  It  is  evident  that  Hrowii-Sdciuard's  view — that  these 
organs  are  essential  to  life — is  strongly  upheld  hy  the  most  recent  ex- 
j)eriments.  A  single  dog  experimented  upon  by  Pal  seems  to  contradict 
the  universal  opinion.  This  case  is  oj)en  to  Tizzoni's  oi)jection  that  the 
l^eriod  of  observation  was  too  short,  or  acce.ssory  capsules  may  have  been 
present;  for,  according  to  Pal's  report,  search  was  made  for  these  organs 
only  at  the  site  of  operation  on  either  side  of  the  vena  cava.  Yet  even  if 
this  case  is  admitted,  a  single  exception  is  certainly  not  sufficient  to  over- 
throw the  theory  of  the  importance  of  these  bodies,  (loltz  removed  the 
entire  brain  from  dogs  and  the  animals  subsequently  lived  without  a 
brain,  yet  no  one  would  believe  that  the  brain  was  not  important  to  life. 

The  second  question  for  the  physiologists  to  solve  relates  to  the  func- 
tion of  these  organs.  Three  different  ways  have  been  proposed  in  order  to 
answer  this  question. 

The  first  method  consisted  in  the  "  chnical "  observation  of  animals 
after  removal  of  one  or  both  suprarenal  capsules.  The  results  of  these 
observations  may  be  summed  up  as  follows : 

1.  Nutj-ition.  Brown-Sequard — later  Phihpeaux,  Fod,  Nothnagel, 
Tizzoni,  etc. — noticed  extreme  emaciation  in  animals  dying  sooner  or  later 
after  removal  of  both  suprarenal  capsules.  Tizzoni  found  in  animals 
surviving  the  operation  for  a  long  period  of  time  that  the  nutrition  was 
maintained  until  shortly  before  death,  when  emaciation  ensued.  Tran- 
sient emaciation  was  noted  by  Abelous  and  Langlois  after  removal  of  one 
suprarenal  body.  In  similar  cases  Szymonowicz  sometimes  failed  to 
detect  this,  and  even  noted  considerable  increase  in  weight  some  time 
after  the  operation.  Pal's  case  above  mentioned  behaved  similarly. 
When  only  very  small  portions  of  the  suprarenal  capsules  were  left  behind, 
Thiroloix  and  Lancereaux  observed  extreme  emaciation. 

2.  Temperature.  On  this  point  the  statements  of  different  authors  are 
very  contradictory.  Tizzoni,  Abelous,  and  Langlois  report  a  fall  of  tem- 
perature which  is  greater  when  both  organs  are  removed.  Szymonowicz 
was  unable  to  demonstrate  any  considerable  variation  in  temperature  in 
either  case. 

3.  Disturbances  of  the  nervous  system.  Brown-Sequard  observed  pro- 
found cerebral  symptoms,  such  as  epileptic  convulsions,  delirium,  and 
vertigo ;  if  only  one  organ  Avas  removed,  the  convulsions  and  contraction 
of  the  pupil  were  greater  on  the  corresponding  side.  Tizzoni  observed 
similar  symptoms  in  rapidly  fatal  cases,  and,  in  addition,  diminished 
motor  power  and  reflexes,  opisthotonos  vdth.  dilated  and  unresponsive 
pupils.  In  animals  living  a  long  time  after  removal  of  one  suprarenal 
body  he  found  weakness  with  contractures  of  the  anterior  extremities  and 
impaired  sensation  upon  the  corresponding  side. 

Other  authors,  including  Abelous  and  Langlois,  noticed  a  preponder- 
ance of  paralytic  symptoms  extending  from  the  posterior  extremities  to 
the  anterior,  also  the  loss  of  faradic  nervous  irritability,  while  the  direct 
muscular  irritability  was  unimpaired;  death  resulted  from  paralysis  of 
the  muscles  of  respiration.  After  remoA-ing  both  bodies  AJbanese  ex- 
hausted his  animals  with  faradic  current  and  then  observed  clonic  spasms, 
loss  of  reflexes,  paralysis  extending  to  the  muscles  of  respiration,  and 
arrest  of  the  heart  in  diastole.  SzymonoAAicz  never  observed  con^^.llsions 
after  this  operation,  but,  on  the  contrary,  apathy,  rigidity,  weakness  of 
the  extremities,  and  difficult  breathing. 
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The  anatomic  alterations  underlying  these  various  nervous  disturb- 
ances have  carefully  been  investigated  by  Tizzoni,  who  finds  them  to  be 
fundamentally  different  in  animals  dying  soon  after  the  operation  and  in 
those  surviving  for  several  months.  In  the  former  case  these  alterations 
consist  of  circulatory  disturbances,  stagnation  of  lymph,  and  irregularly 
scattered  hemorrhages,  together  with  exudation  and  secondary  degenera- 
tion throughout  the  central  nervous  system  (especially  in  the  central 
canal),  gray  matter,  and  pia  mater.  In  the  brain  and  cerebellum  these 
foci  are  irregularly  distributed,  while  in  the  medulla  oblongata  they  corre- 
spond closely  to  the  nuclei  of  the  eighth  to  the  eleventh  cranial  nerves. 
The  alterations  are  most  intense  in  the  medulla  oblongata  and  in  the  cer- 
vical region  of  the  cord,  gradually  diminishing  toward  the  sacrum.  In  the 
second  group  of  cases — animals  surviving  the  operation  for  a  considerable 
period  of  time — the  alterations  in  the  central  and  peripheral  nervous  sys- 
tems are  primarily  independent  of  circulatory  disturbances.  They  com- 
prise degeneration  of  the  posterior  columns  (especially  the  columns  of 
Goll),  extending  even  to  the  cerebellum,  degeneration  of  the  posterior 
roots,  and  atrophy  of  the  posterior  horns.  The  latter  changes  begin  in  the 
posterior  horn  of  the  side  operated  upon,  extending  thence  to  the  ante- 
rior horn  of  the  opposite  side,  and  finally  involving  the  whole  gray 
substance.  In  the  medulla  oblongata  the  nuclei  of  the  glosso-pharyngeal 
and  vagus  groups  are  atrophied,  in  the  brain  the  changes  are  confined  to 
the  cortex.  Finally,  Tizzoni  found  degeneration  of  the  celiac  and  mesen- 
teric plexuses  of  the  sympathetic  and  of  the  peripheral  nerves  (sciatic). 
Tizzoni  beheves  that  these  changes  in  the  central  nervous  system  are 
transmitted  by  the  sympathetic,  the  degeneration  extending  from  the 
abdominal  plexuses  of  the  latter,  along  the  ganghonated  cord  to  the  spinal 
cord  and  brain. 

4.  Disturbances  of  the  digestive  organs.  Loss  of  appetite  was  reported 
by  most  observers  after  removal  of  one  or  both  suprarenal  capsules,  in  the 
former  case  as  a  transient  symptom.  Nothnagel,  Albanese,  and  Tizzoni 
observed  increased  peristalsis  and  diarrhea.  Jacoby  believes  that  the 
suprarenal  capsules  contain  an  inhibitory  center  for  intestinal  peristalsis; 
he  bases  this  opinion  upon  the  above-mentioned  observations  and  upon 
original  experiments,  in  which,  after  removal  of  the  suprarenal  capsules, 
an  irritable  condition  of  the  intestine  was  produced  by  vagus  stimulation. 
Pal  only  exceptionally  obtained  results  corresponding  with  Jacoby's 
view. 

5.  Changes  in  the  blood.  Brown-Sequard  found  a  large  excess  of  pig- 
ment in  the  blood  and  numerous  pigment-emboli,  and  therefore  concluded 
that  the  suprarenal  capsules  belong  to  the  hemo-vascular  glands. and  that 
there  is  a  certain  substance  present  in  the  body  which  is  readily  converted 
into  pigment,  and  that  the  function  of  the  suprarenal  capsule  probably  is 
to  so  alter  this  substance  that  its  peculiar  property  is  lost.  No  subse- 
quent investigator  has  succeeded  in  confirming  this  observation  of  Brown- 
Sequard.  There  are  conflicting  reports  as  to  the  number  of  red  and  white 
corpuscles  and  percentage  of  hemoglobin,  these  being  variously  reported 
increased,  diminished,  or  normal.  The  views  of  different  authors  concern- 
ing the  chemical  alterations  in  the  blood  are  more  in  harmony,  and  are  of 
the  utmost  importance  for  the  physiology  and  pathology  of  the  suprarenal 
capsules. 

Brgwn-Sequard  had  already  discovered  the  following  facts.  After 
removal  of  both  suprarenal  capsules  hfe  may  be  prolonged  by  injecting  the 
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blood  of  healthy  aniinals.  On  (he  other  hand,  the  blood  of  animals  dt;- 
prived  of  both  sujjrareiial  capsules,  when  injected,  hastens  the  death  of 
animals  from  which  only  one  or^an  has  been  removed.  He  therefore  at- 
tributes jK)isonous  properties  to  the  l)lood  of  animals  deprived  of  their 
suprarenal  bodies.  Abelous  and  Langlois  obtained  similar  results  in  froj^s. 
Later  Langlois  reju-ated  these  ex])criments  with  dogs  and  confirnK-d  Uic- 
poi.sonous  action  of  the  blood  of  animals  subjected  to  this  operatir)n  upon 
other  animals  similarly  operated  upon,  but  was  uiuil)le  to  demonstrate  any 
effect  uj)on  healthy  animals.  Marino  Zucco  and  Kaj)hael  iSuppino  found 
that  the  blood  of  rabbits  deprived  of  their  suprarenal  capsules  acted  like 
curare.  These  authors  conclude  that  certain  substances  accumulate  in 
the  blood  of  these  animals  which,  like  curare,  paralyze  the  motor  nerve- 
endings  and  in  part  the  muscles  themselves;  and  that  the  function  of  the 
suprarenal  capsules  is  to  neutralize  or  de.stroy  these  substances.  Ac- 
cording to  this  view,  the  sujjrarenal  capsules  are  neutralizing  organs. 

Abelous,  Langlois,  and  Albanese  investigated  the  origin  of  these  pois- 
onous substances.  In  the  course  of  their  experiments  they  found  that 
siunmcr-frogs  died  much  sooner  than  winter-frogs  after  removal  of  both 
suprarenal  capsules ;  that  frogs  deprived  of  both  suprarenal  capsules  die 
much  sooner  if  their  muscles  are  tetanized  by  the  faradic  current  than  if 
thej^  are  let  alone;  that  the  phenomena  of  exhau.stion  appear  much  earlier 
and  last  longer  in  animals  subjected  to  this  operation  than  in  healthy 
animals;  that  the  alcoholic  muscle-extracts  of  exhausted  but  healthy 
animals  when  injected  into  frogs  depriA^ed  of  suprarenal  bodies  produce 
the  same  effect  as  the  alcoholic  muscle-extracts  of  animals  similarly 
operated  upon  but  not  exhausted.  They  conclude,  therefore,  that  the 
poisonous  products  of  excessive  muscular  activity  are  identical  with  the 
poisons  accumulating  in  the  organism  after  removal  of  the  suprarenal 
capsules.  Normally  these  muscle-poisons  are  rendered  harmless  by  the 
activity  of  the  suprarenal  bodies  and  only  temporary  exhaustion  is  noted, 
but  as  soon  as  the  suprarenal  capsules  are  extirpated  these  poisonous 
substances  accumulate.  These  authors  believe  the  neutralizing  action 
consists  in  oxidation  of  the  muscle-poison. 

Albanese  found  that  while  ordinarily  4  mg.  of  neurin  are  required  to 
kill  a  frog,  1  mg.  suffices  in  animals  deprived  of  their  suprarenal  capsules, 
and  concludes  that  this  is  the  substance  which  accumulates  in  the  blood  as 
the  result  of  nervous  and  muscular  acti^dty  and  is  neutralized  by  the 
suprarenal  bodies. 

Thiroloix  reached  an  entirely  different  conclusion  as  to  the  function  of 
these  organs.  Although  believing  that  animals  deprived  of  their  supra- 
renal bodies  perish  from  the  accumulation  of  toxins  in  their  blood,  he  holds 
that  the  suprarenal  bodies  are  not  neutralizing  (antitoxic)  organs,  but  are 
rather  regulators  of  cell  nutrition.  In  the  absence  of  these  organs  the 
nutrition  of  the  cells  is  interfered  wdth,  and  the  metabolism  of  the  poorly 
nourished  cells  becomes  abnormal,  resulting  in  the  formation  of  toxic 
substances  which  cause  the  animals  death. 

6.  Szymonowicz  investigated  the  pulse,  respiration,  and  blood-pressure 
after  extirpation  of  both  suprarenal  capsules,  and  found  that  the  pulse  and 
respiration  were  not  constantly  affected,  but  that  a  considerable  fall  of 
blood-pressure  immediately  followed  the  operation.  [Strehl  and  Weiss  * 
show  that  this  same  fall  of  blood-pressure  follows  section  of  the  suprarenal 

*Pflugcr's  Archiv.  1901,  Bd.  Lxxxvi,  S.  107. 
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vein,  providing  the  other  adrenal  has  been  removed.  If  the  vein  is  simply 
clamped,  the  blood-pressure  falls;  when  the  clamp  is  released,  the  pres- 
sure rises  even  to  a  greater  height  than  before. 

Moore  and  Purinton  *  studied  the  results  obtained  by  the  removal  in 
cats  and  kittens  of  one  suprarenal  capsule  and  at  a  later  period  the  re- 
moA' al  of  the  remaining  suprarenal  body.  In  several  instances  the  second 
operation  was  followed  by  death  vdthin  a  few  hours.  In  three  such  cases 
large  clots  were  observed  in  the  right  auricle  with  processes  extending  into 
the  ventricle  and  vense  cavse.  These  clots  bore  all  the  appearances  of 
antemortem  clots.  They  therefore  concluded  that  death  was  caused  by 
cardiac  thrombosis,  which  in  turn  was  due  to  the  lowering  of  blood-pres- 
sure follo'^ing  the  total  removal  of  the  suprarenal  capsules. — Ed.] 

7.  Changes  in  the  skin  and  mucous  membranes.  A  few  observers  report 
the  development  of  abnormal  pigmentation  after  extirpation  of  the  supra- 
renal capsules.  Nothnagel  several  times  found  spots  of  pigment  in  the 
buccal  mucous  membrane  of  young  rabbits,  but  does  not  claim  that  they 
were  the  result  of  the  operation.  Tizzoni,  however,  found  pigmentation 
in  thirteen  animals  out  of  thirty  which  he  had  operated  upon,  independent 
of  the  mode  of  operation  and  color  of  the  animal.  He  attributes  this  con- 
dition to  alterations  in  the  nervous  system  resulting  from  the  operation. 
The  pigment  was  situated  around  the  snout,  upon  the  nasal  and  buccal 
mucous  membranes,  and  was  especially  characteristic  on  the  under  sur- 
face of  the  tongue.  It  never  appeared  earlier  than  two  months  after  the 
operation,  increased  in  intensity  the  longer  its  duration,  and  never  disap- 
peared. The  pigment  was  situated  in  the  deepest  layers  of  the  epithelium 
or  epidermis  and  in  the  migratory  cells  of  the  subepithelial  connective 
tissue.  , 

The  second  method  for  determining  the  function  of  the  suprarenal 
bodies  was  the  investigation  of  the  action  of  suprarenal  extracts.  It  is 
remarkable  that  these  experiments  were  not  undertaken  sooner.  Johannes 
Miiller  had  already  called  attention  to  the  method  in  his  "  Text-book 
of  Physiology,"  asking  (p.  491,  chap,  iv,  vol.  ii) :  "  Does  the  blood  undergo 
a  peculiar  change  in  its  passage  through  the  vascular  network  of  the  cortex, 
escaping  as  altered  blood  through  the  suprarenal  veins  into  the  general 
venous  system?  The  left  suprarenal  vein  should  be  ligated  in  the  Hving 
animal  and  the  fluid  in  the  vein  and  suprarenal  body  should  be  exam- 
ined." 

Foa  and  Pellacani,  in  1879  and  1883,  were  the  first  to  investigate  the 
physiologic  action  of  extracts  of  suprarenal  bodies.  They  injected  the 
extracts  into  frogs,  guinea-pigs,  rabbits,  and  dogs.  Symptoms  of  poison- 
ing resulted,  consisting  of  impairment  of  sensation  and  reflexes  followed 
by  general  paralysis. 

Guarnieri  and  Marino  Zucco  confirmed  (1888)  the  poisonous  proper- 
ties of  the  aqueous  extract  of  the  suprarenal  capsule.  They  attribute  this 
action  to  neurin  and  organic  phosphoric  acids  w^hich  they  found  abun- 
dantly present.  Alzais  and  Arnaud  experimented  in  the  same  direction. 
The  most  recent  methodic  and  exhaustive  investigations  of  the  subject 
have  been  made  bv  Schafer  and  Oliver,  Szymonowicz  and  Cybulski,  Glu- 
zinski,  Velich  and  Biedl  (1894-1896). 

[One  of  the  most  interesting  and  important  facts  regarding  the  material 
which  is  >delded  by  the  suprarenals  is  the  minuteness  of  the  dose  which  is 
necessary  to  -produce  the  results.  As  little  as  0.0055  (5^  mg.)  of  dried 
*Amer.  Jour,  of  Phys.,   1900-1901,  4,  p.  51. 
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suprarenal  is  sufficient  to  obtain  a  maximal  cfTcct  upon  the  heart  and 
arteries  in  a  doj;  wcif^liinfj;  ten  kilos.  I'or  each  kilogram  of  hody-ueight 
the  necessary  (|uantity  to  produce  a  maximal  eflect  is  O.OiJO")")  frm.,  or  little 
more  than  halt"  a  milH,u;ram.  The  active  principle  is,  however,  contained 
only  in  the  medulla  of  the  ghuul,  not  in  the  cortex,  and  the  medulla  in  all 
probability  does  not  form  more  than  one-fourth  of  the  capsule  by  weight. 
Of  the  dried  metlulla  certainly  not  less  than  nine-tenths  are  composed  of 
proteid  and  other  material  which  is  not  dialyzable  and  which  otherwise 
does  not  conform  to  the  chemical  properties  which  arc  associated  with 
the  active  substance  of  the  gland."* — Ku.] 

Oliver  antl  Schafer  injected  both  a  glycerin  extract  and  an  aqueous 
extract  into  various  animals  and  observed  the  following  three  princi{)al 
effects : 

1.  An  enormous  rise  of  blood-pressure,  the  result  of  excessive  contrac- 
tion of  the  blood-vessels.  This  rise  of  blood-pressure  was  increased  by 
section  of  the  vagi  or  by  paralyzing  their  peripheral  terminations  with 
atropin.  Destruction  of  the  medulla  oblongata  and  the  entire  spinal  cord 
and  section  of  the  peripheral  nerves  caused  a  similar  increase  of  blood- 
pressure.  Stimulation  of  the  depressor  nerve  during  the  administration 
of  suprarenal  extract  failed  to  produce  a  fall  of  blood-pressure. 

From  these  facts  it  follows  that  the  rise  of  blood-pressure  is  the  result 
of  a  direct  action  of  the  extract  upon  the  muscular  fibers  of  the  heart 
and  arteries. 

2.  Slowing  and  strengthening  of  the  heart's  action  and  pulse.  These 
result  from  stimulation  of  the  vagus  centers.  After  destruction  of  the 
medulla  oblongata,  section  of  the  vagi,  or  paralysis  of  their  peripheral 
terminations  by  atropin,  the  heart's  action  was  increased  in  frequency  as 
well  as  in  force.  The  increased  frequency  greatly  exceeded  that  following 
section  of  the  vagi  alone,  from  which  it  is  apparent  that  suprarenal  extract 
increases  the  frequency  of  the  heart's  action.  The  authors  observed  a 
like  result  also  when  the  extract  was  apphed  to  the  excised  frog's  heart. 

3.  In  frogs  and  mammals  the  dm-ation  of  muscular  contraction  was 
lengthened. 

Its  action  upon  respiration  was  inconstant.  Large  doses  killed  rab- 
bits within  twenty-four  hours.  The  enormous  rise  of  blood-pressure  pro- 
duced by  this  substance  distinguishes  it  from  digitalis  and  ergotin,  which 
cause  an  inconsiderable  rise.  These  authors  deny  that  the  active  sub- 
stance is  neurin,  because  the  latter  diminishes  blood-pressure.  Extracts 
of  the  medullary  portion  of  the  capsules  alone  were  active.  Suprarenal 
extract  from  healthy  human  beings  was  very  powerful,  while  the  extract 
from  two  cases  of  Addison's  disease  was  totally  inert.  Extirpation  of  the 
suprarenal  capsules  and  ligation  of  the  renal  vessels  apparently  had  no 
particular  elTect  upon  the  result  of  the  injection. 

These  authors  conclude  that  the  suprarenal  bodies  elaborate  an  in- 
ternal secretion  which  maintains  the  physiologic  tone  of  all  the  muscular 
tissues,  especially  of  the  heart  and  vessels. 

Szymonowicz  in  Cracow  carried  on  experiments  independently  of  these 
other  observers.  He  employed  aqueous  and  alcoholic  extracts  from  dif- 
ferent animals  with  like  results.  Extracts  from  the  medullary  substance 
alone  were  active,  but  the  effect  occurred  sooner  if  an  extract  of  the  entire 
gland  was  administered.  Szymonowicz  therefore  believes  that  the  cortical 
substance  may  in  some  way  further  the  action  of  the  medullary-  portion. 
*"  Text-book  of  Physiology,"  Schafer,  S98,  vol.  i,  p.  1957. 
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The  action  of  the  extract  was  delayed  in  animals  deprived  of  their  supra- 
renal capsules,  but  lasted  longer  when  once  deA^eloped.  The  most  striking 
action  of  suprarenal  extract  is  a  rise  of  blood-pressiu-e  greater  than  that 
produced  by  any  other  drug.  The  heart's  action  is  diminished  in  fre- 
quency but  increased  in  force,  and  the  respirations  are  shallow.  The  rise 
of  blood-pressure  sometimes  exceeded  300  mm.  of  mercury;  it  was  in- 
variabh'  increased  after  section  of  the  vagi,  and  the  administration  of 
atropin  caused  a  rapid  onset  of  the  increased  blood-pressure.  On  the 
other  hand,  section  or  partial  destruction  of  the  spinal  cord  ver}'  decidedly 
diminished  this  action  of  suprarenal  extract,  while  complete  destruction 
of  the  cer^-ical  and  thoracic  cord  abolished  it.  Szymono^^icz  concludes 
that  the  vasomotor  centers  of  the  medulla  oblongata  principally,  and  to  a 
lesser  degree  the  centers  in  the  spinal  cord,  are  concerned  with  this  rise  of 
blood-pressiu-e.  The  immediate  cause  is  a  contraction  of  the  systemic 
blood- A'essels  which  Szymonowicz  demonstrated  by  direct  measurements. 
After  the  slo'uing  of  the  pulse  had  disappeared  he  repeatedly  observed  its 
increased  frequency.  Allien  curare  was  administered  very  large  doses  of 
suprarenal  extract  were  required  to  develop  slo'U'ing  of  the  pulse.  After 
administration  of  atropin  the  rise  of  blood-pressure  was  invariably  accom- 
panied by  increased  frequency  of  the  heart's  action.  Section  of  the  vagi 
also  accelerated  the  heart's  action,  which  after  the  injection  was  greater 
and  was  associated  with  increased  blood-pressure.  This  effect  of  supra- 
renin  upon  the  action  of  the  heart  is  due  to  stimulation  of  the  vagus  in  the 
medulla  oblongata:  electric  stimulation  of  the  peripheral  end  of  the  cut 
vagus  may  cause  still  further  slo^^ing  of  the  heart's  action.  Arrhythmia 
or  allorhythmia  was  almost  invariably  noted  after  administering  large 
doses  of  the  extract,  hence  Szymonowicz  concludes  that  the  surparenal 
extract  acts  directly  upon  the  nerve  structures  of  the  heart  itself.  Shal- 
low respiration  was  the  only  constant  respirator}'  symptom  noted,  yet 
SzymonoAATicz  is  convinced  that  the  substances  contained  in  the  suprarenal 
extracts  are  capable  of  stimulating  the  respiratory  center  and,  in  large 
doses,  of  paralyzing  it.  He  observed  no  poisonous  action,  healthy  ani- 
mals, indeed,  bearing  very  large  doses.  Xone  of  the  other  organic  ex- 
tracts— as,  for  example,  from  the  brain,  spinal  ganglia,  testes,  or  th^Toid 
gland — possess  similar  properties,  although  a  moderate  fall  of  blood- 
pressure  and  acceleration  of  the  heart's  action  (i.  e.,  the  opposite  action  to 
suprarenal  extract)  were  noted  in  two  cases  after  injecting  an  extract  of 
the  pineal  gland. 

The  experiments  of  SzymonoA\"icz  were  continued  by  Cybulski,  who 
investigated  the  chemical  properties  of  suprarenal  extracts. 

He  demonstrated  that  strong  solutions  of  the  extracts  proA'ed  fatal  in 
rabbits.  These  animals  are  characterized  by  remarkably  dehcate  blood- 
A'essels,  and  in  fatal  cases  he  obserA'ed  extraA^asations  in  the  lungs,  heart, 
brain,  and  medulla  oblongata,  and,  in  addition,  infarctions  and  edema  of 
the  lungs.  Weak  solutions,  on  the  contrary,  were  wholly  harmless,  eA^en 
in  considerable  quantities.  Large  doses  of  suprarenal  extract  may  com- 
pletely suspend  the  actiA'ity  of  the  A'agi  and  may  paralyze  the  A'asomotor 
centers.  Very  rarely  CA'bulski  obserA-ed  paralysis  of  the  respiratory 
centers.  The  reflexes  of  frogs  AA'ere  shghtly  impaired  by  suprarenal  ex- 
tract. In  addition,  he  found  that  the  actiA'e  substance  of  suprarenal  ex- 
tract is  elaborated  in  the  suprarenal  capsules,  entering  the  blood  by  dialy- 
sis. Defibrinated  blood  of  the  suprarenal  A'ein  produces,  AA-hen  injected 
into  animals,  the  same  results  as  suprarenal  extract  but  of  less  intensity. 
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Till'  uiiiic  of  animals  after  adiiiiiiist ration  of  siiprarciiin  acted  in  liko 
nuunier,  thoufih  in  less  dejjjree,  ])i()vinp;,  according  to  Cyhnlski,  that  supra- 
ivnin  is  in  part  excreted  by  the  kidney. 

Cybulski  esp(>cially  emphasizes  that  suprarenal  extract,  (jr  nujre  par- 
ticularly its  active  |)rinciple,  is  very  readily  oxidizable,  being  rendered 
inert  by  a  1%  solution  of  potassium  permanganate. 

This  explains,  on  the  one  hand,  the  transient  action  of  the  extract 
under  normal  circumstances,  since  it  is  speedily  oxidized  in  the  meta- 
bolism of  the  tissues;  and,  on  the  other  hand,  the  accunnilation  of  this  sub- 
stance in  the  blood  and  the  more  decided  i)roduction  of  its  characteristic 
effects  when  the  organism  is  ))oor  in  oxygen  (for  example,  in  asphyxia). 
With  reference  to  the  analogy  existing  betweeen  the  phenomena  of  as- 
phyxia (increased  blood-pressure,  slowing  of  the  pulse,  etc.)  and  the  symp- 
toms produced  by  suprarenin,  Cybulski  believes  that  the  toxicity  of  the 
blood  in  asphyxia  results  from  the  accumulation  of  suprarenin.  This 
opinion  is  su])ported  by  certain  experiments;  thus,  in  the  absence  of  supra- 
renin from  the  blood  (after  extirpation  of  the  suprarenal  capsules)  the 
phenomena  of  asphyxia  do  not  appear,  but  can  be  developed  by  injecting 
suprarenal  extract;  when  the  blood  of  asphyxiated  animals  is  injected 
into  healthy  animals,  its  action  is  similar  to  though  less  powerful  than  that 
of  suprarenal  extract.  Cybulski  conseciuently  believes  that  the  supra- 
renal secretion  is  a  physiologic  tonic  for  the  respiratory  center,  its  function 
being  to  maintain  the  rhythmic  activity  of  this  center  independently  of  all 
chemical  or  nervous  stimuli. 

As  the  result  of  their  combined  observations,  Szymonowicz  and  C}-- 
bulski  conclude  as  follows : 

1.  Extirpation  of  both  suprarenal  capsules  causes  a  decided  fall  of 
blood-pressure;  the  pulse  becomes  small. 

2.  Intravenous  injection  of  suprarenal  extract  causes  a  marked  rise  of 
blood-pressure  with  slowing  and  strengthening  of  the  heart's  action. 

3.  The  same  symptoms,  although  less  intense,  are  produced  by  the 
injection  into  the  circulation  of  the  blood  of  the  suprarenal  vein. 

4.  The  suprarenal  body  is  an  organ  essential  to  life. 

5.  The  function  of  the  suprarenal  capsules  is  to  elaborate  and  add  to 
the  blood  a  substance  which  stimulates  the  activity  of  the  vasomotor 
centers,  the  centers  of  the  vagus  and  accelerator  nerves,  and  the  respira- 
tory centers,  and  permanently  preserves  the  tonic  tension  of  these  centers. 

6.  The  theory  of  the  neutralizing  action  of  the  suprarenal  capsules  can 
be  dispensed  with,  for  the  loss  of  the  above-mentioned  tonic  influence  is 
sufficient  to  explain  all  symptoms  occurring  after  their  removal. 

Gluzinski  also  confirms  the  rise  of  blood- pressure  produced  by  supra- 
renal extract,  but  emphasizes,  in  contradistinction  to  Szymonowicz  and 
Cybulski,  the  highly  poisonous  properties  of  the  glycerin  extract  which  he 
used;  this  is  manifested,  he  states,  by  intense  circulatory  disturbances 
based  upon  the  rise  of  blood-pressure  which  is  brought  about  by  injury  to 
the  medulla  oblongata  and  spinal  cord.  Unless  the  death  of  the  animals 
thus  poisoned  early  followed  the  injection  pulmonary  edema  and  hemor- 
rhages into  the  lungs,  pleura,  and  pericardium  occurred.  Gluzinski  be- 
lieves these  to  be  secondary  results  of  the  rise  of  blood-pressure  and  dis- 
turbance of  the  pulmonary  circulation.  Gourfein  speaks  similarly  of  the 
poisonous  properties  of  suprarenal  extracts. 

Thus  all  investigators  agree  that  suprarenal  extracts  raise  blood-pres- 
sure, butthere  are  marked  differences  of  opinion  as  to  whether  the  action 
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is  central  or  peripheral.  While  Szymonowicz  and  Cybulski  attribute  this 
effect  to  the  action  of  the  extracts  upon  the  central  apparatus  in  the 
medulla  and  cord,  Oliver  and  Schafer  explain  it  by  direct  action  upon  the 
heart  and  blood-vessels.  Vehch  and  Biedl  recently  instituted  control 
experiments  in  order  to  settle  this  point,  and  came  independently  to  the 
same  conclusion — that  the  suprarenal  extracts  act,  as  Oliver  and  Schafer 
maintained,  upon  the  peripheral  apparatus  of  the  blood-vessels.  They 
found  that  a  considerable  rise  of  blood-pressure  was  produced  by  injec- 
tions of  suprarenal  extract  even  after  complete  destruction  of  the  spinal 
cord.  This  view  was  confirmed  by  Gottlieb,  who  injected  suprarenal  ex- 
tracts into  animals  narcotized  by  chloral.  Even  then  the  injection  was 
followed  by  a  considerable  rise  of  blood-pressure,  although  the  vasomotor 
centers  were  completely  paralyzed  by  chloral.  It  has  thus  been  proved 
beyond  doubt  that  the  rise  of  blood-pressure  is  caused  by  a  peripheral 
action  upon  the  heart  and  blood-vessels,  but  while  Oliver  and  Schafer 
attribute  this  to  a  direct  action  upon  the  muscular  fibers,  Gottlieb  be- 
lieves it  to  result  from  the  specific  action  of  the  poison  upon  the  intracar- 
dial  motor  ganglia  and  upon  the  peripheral  vascular  gangha  which  control 
the  dilatation  of  the  vessels. 

The  positive  proof  of  the  peripheral  action  of  the  extract  was  furnished 
by  Biedl.  He  experimented  with  living,  excised  organs  (kidneys,  ex- 
tremities) by  flushing  them  with  blood  charged  with  suprarenal  extract. 
Such  an  excessive  contraction  of  the  vessels  was  caused  that  the  outflow 
from  the  vein  ceased,  although  the  pressure  apphed  to  the  entering  blood 
was  increased  threefold.  (Personal  statement.)  [Bardier  and  l^raenkel 
have  shown  that  a  similar  change  m  the  kidney  also  takes  place  when  the 
suprarenal  extract  is  injected  intravenously.* — Ed.] 

Darier's  experiments  furnish  further  proof  of  the  peripheral  action  of 
suprarenal  extract.  When  cocain  fails  to  produce  anesthesia  of  the  con- 
junctiva because  of  excessive  hyperemia,  it  may  be  combined  with  supra- 
renal extract.  A  single  drop  of  this  mixture  produces  a  striking  paUor 
and  complete  anesthesia  of  the  conjunctiva.  The  suprarenal  extract, 
therefore,  produces  a  contraction  of  the  conjunctival  blood-vessels. 

[Mosse  t  found  that  the  direct  application  of  the  extract  to  the  nasal 
corpora  cavernosa  diminished  their  injection. 

Blum  X  showed  that  the  subcutaneous  or  intravenous  injection  of 
suprarenal  extract  may  cause  a  considerable  degree  of  glycosuria  in  ani- 
mals. This  occurs  not  only  when  the  diet  is  free  from  carbohydrates,  but 
also  in  hunger  even  when  all  glycogen  has  disappeared  from  the  liver.  He 
ascribes  the  glycosuria  to  a  toxic  action  upon  one  or  more  of  the  organs 
prominent  in  carbohydrate  metabolism — the  organ  attacked  most  prob- 
ably being  the  pancreas.  The  presence  of  acetone,  diacetic  acid,  and 
/5-oxybutyric  acid  was  not  noted. 

Zuelzer  §  confirms  Blum's  results.  He  obtained  glycosiuia  in  an  ani- 
mal after  fourteen  days  of  starvation.  Occasionally  diacetic  acid  was 
detected,  never  acetone,  but  albumosuria  frequently  occurred.  The  gly- 
cosuria is  the  result  of  hyperglycemia  and  is  not  caused  by  a  renal  lesion. 
Levulose  or  lactose  given  at  the  same  time  as  the  suprarenal  extract 
caused  respectively  levulosuria  or  lactosuria. — Ed.] 

*Soc  de  Biol,  1899,  June  24,  p.  544.  f  Therap.  d.  Gegenw.,  1900. 

XDeut.  Arch.  f.  klin.  Med.,  1901,  lxxi.  Heft  2  u.  3. 
^Berl.  klin.  Wochen.,  1901,  p.  1209. 
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The  third  iii(tli(i(l  of  j)hysiologic  investigation  is  the  chemical.  Addi- 
son iirst  callcfl  the  atti-ntion  of  clicniists  to  the  suprarenal  capsules.  Vul- 
pian,iii  ISati,  was  tiu"  first  to  investigate  them.  He  found  a  substance  in  the 
juices  of  the  suj)rarenal  caj)sules  which  became  dark  colored,  almost  black, 
but  with  a  tinge  of  blue  or  green,  upon  addition  of  chlorid  of  iron.  Upon 
addition  of  oxidizing  agents  he  obtained  a  beautiful  rose  color.  \'irchow 
and  Vulpian  showed  that  this  substance  was  found  only  in  the  medullary 
juices,  and  l)elieved  it  i)r()bably  a  sulphur  compound.  \'irchow  found,  in 
adilition,  large  (luantities  of  leucin  and  myelin.  Cloez  and  \'ulj)ian  suc- 
ceeded in  demonstrating  liij)i)uric  and  taurocholic  acids  in  the  suprarenal 
capsules  of  sheep.  These  substances  for  a  while  played  a  role  in  the 
pathology  of  Addison's  disease.  Their  presence  has  recently  been  denied 
(Stadelmann  and  Beier). 

A  chromogenic  substance  was  found  in  the  suprarenal  capsules  by 
Seligsohn,  Holm,  and  MacMunn.  It  was  convertible  by  oxidation  into  a 
pigment  and  was  believed  by  the  last-named  author  to  be  hemochromogen. 
Arnold  finally  succeeded  in  isolating  a  pigment  in  the  form  of  dark  red, 
oily  drops  which  crystallized  upon  dr^-ing.  The  crystals  were  soluble  in 
water  and  alcohol,  insoluble  in  ether,  chloroform,  or  carbon  disulphid. 
Krukenberg  continued  the  investigation  of  this  pigment  and  its  colorless 
progenitor;  he  proved  that  both  substances  were  dialyzable  and  recog- 
nized that  they  were  neither  albuminous,  jesinous,  nor  fatty,  but  that  their 
chemical  behavior  closely  resembled  that  of  pyrocatechin.  He  was  in- 
clined to  believe  these  substances  identical.     Brunner  held  the  same  ^'iew. 

Other  authors  called  attention  to  various  other  substances.  Alex- 
ander demonstrated  an  enormous  amount  of  lecithin  in  the  suprarenal 
capsules,  much  more  than  in  any  other  organ  outside  of  the  central  ner- 
vous system.  He  concludes  that  the  suprarenal  capsules  elaborate  this 
substance,  so  indispensable  to  the  nervous  system,  and  furnish  it  to  the 
latter.  Lubarsch  found  glycogen  in  the  suprarenal  capsules  of  the  em- 
bryos of  rabbits  and  guinea-pigs.  Marino  Zucco  and  Dutto,  as  already 
mentioned,  proved  neurin  to  be  a  constant  constituent  of  the  suprarenal 
capsules  and  ascribe  the  physiologic  effect  on  the  blood-pressure  to  a  com- 
bination of  this  material  with  glycero-phosphoric  acid.  This  was  dis- 
proved by  Oliver  and  Schafer.  Manasse  found  a  substance  containing 
phosphorus  and  yielding  sugar,  closely  related  to  jecorin.  This  probably 
was  a  combination  of  a  carbohydrate  "^ith  lecithin.  In  fresh  blood  from 
the  suprarenal  capsules  of  dogs  he  found  small,  hyaline,  glistening,  color- 
less granules  which  were  stained  b}'  chromic  acid  and  were  soluble  in  alco- 
hol. These  presumably  correspond  to  the  glistening  granules  found  b}'' 
Gottschau  and  Pfaundler  in  the  blood  of  the  suprarenal  vein.  All  three 
authors  believe  these  homogeneous  masses  are  a  secretion  of  the  medullary 
substance  which  enters  the  circulation  through  the  suprarenal  vein. 
According  to  Lubarsch,  they  are  closely  related  to  Russell's  fuch- 
sin  bodies,  the  latter  consisting,  in  his  opinion,  of  lecithin  or  glycogen  or  a 
combination  of  these  substances  with  proteids.  Nebarro  found  globulin 
and  small  quantities  of  albumin;  Kiilz  found  inosit. 

Of  late  years  considerable  attention  has  been  paid  to  the  chemistry  of 
the  suprarenal  capsules  on  accomit  of  the  experiments  with  suprarenal 
extracts.  Moore  (the  chemical  collaborator  of  Oliver  and  Schafer)  and 
Cybulski  almost  entirely  agree  that  the  active  substance  is  soluble  in  water, 
glycerin,  and  alcohol;  insoluble  in  ether,  chloroform,  and  amyl-alcohol 
(carbon  disulphid,  Ugroin — Moore).      The  substance  was  not  destroyed  by 
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boiling  or  by  dilute  acids,  but  was  decomposed  by  alkalies,  especially  upon 
heating.  Its  reducing  property,  already  mentioned  by  Vulpian,  was  con- 
firmed. 

The  substance  is  very  susceptible  to  oxidizing  agents,  being  decom- 
posed by  a  small  quantity  of  a  1  %  solution  of  potassium  perman- 
ganate. It  is  dialyzable  through  animal  membranes.  According  to 
Moore,  it  is  neither  a  proteid,  a  glucosicl,  nor  a  sugar. 

Sigmund  Fraenkel  finally  succeeded  in  isolating  the  active  principle  of 
suprarenal  extract  in  the  form  of  a  syrupy,  non-crystallizable  substance, 
readily  soluble  in  water  and  alcohol,  soluble  vAth  difficulty  in  acetone. 
Even  a  trace  of  this  substance  produces  the  characteristic  effect  upon 
blood-pressure,  and  on  account  of  this  very  conspicuous  property  it  was 
termed  sphygmogenin  by  Fraenkel.  When  this  substance  is  treated  with 
an  aqueous  solution  of  chlorid  of  iron,  a  deep  green  color  is  produced ;  no 
ammonia  is  set  free  upon  boiling  it  with  lye ;  no  red  color  is  produced  with 
Millon's  reagent;  it  possesses  strong  reducing  properties. 

It  immediately  reduces  an  ammoniacal  silver  solution,  sets  iodin  free 
from  iodic  acid,  but  does  not  reduce  Fehling's  solution.  Solutions  of  the 
free  substance  are  acid,  but  neither  form  salts  nor  can  they  be  converted 
into  ethers  by  ethyl  alcohol  and  hydrochloric  acid.  This  indicates,  as 
Fraenkel  says,  that  the  acid  reaction  is  due  to  hydroxyl.  The  substance 
is  readily  oxidizable;  its  physiologic  action  is  suspended  by  hydrogen 
dioxid  or  potassium  permanganate.  It  is  not  decomposed  in  the  blood, 
but  in  the  tissues  the  properties  of  this  substance  are  impaired,  since  the 
rise  of  blood-pressure  after  subcutaneous  or  rectal  injection  is  not  so  con- 
spicuous as  after  venous  injection.  Sphygmogenin  is  very  susceptible  to 
exposiu"e  to  light,  air,  and  prolonged  boiling;  by  these  means  its  solutions 
are  rendered  physiologically  inert  and  no  chlorid  of  iron  reaction  is  pro- 
duced.    According  to  Fraenkel,  these  two  properties  run  a  parallel  course. 

According  to  its  reactions,  sphygmogenin  belongs  to  the  group  of  ortho- 
dihydro-oxybenzol  derivatives.  Krukenberg's  view — that  the  substance 
is  identical  with  pyrocatechin — is  contradicted  by  its  wealth  in  nitrogen, 
slight  solubility  in  ether,  and  by  its  reaction  with  lime-water,  with  which 
it  yields  a  red  instead  of  a  green  color.  It  might,  however,  be  a  derivative 
of  pyrocatechin  containing  nitrogen,  and  Fraenkel  calls  attention  to  the 
striking  fact  that  pure  pyrocatechin  produces  a  similar  rise  of  blood-pres- 
sure. The  most  recent  chemical  investigations  of  Miihlmann  throw  a 
new  light  upon  this  question.  He  treated  with  water  and  a  little  acetic 
acid  the  fresh,  pulverized  suprarenal  capsules  of  cows  or  calves.  The 
solution  was  filtered  and  evaporated,  the  brown  syrupy  residue  was  di- 
gested with  alcohol,  filtered,  and  the  alcohol  driven  off.  The  residue  was 
readily  soluble  in  alcohol  and  water,  soluble  with  difficulty  in  ether,  and 
gave  a  red  color  upon  addition  of  sublimate  to  its  neutral  or  faintly  acid 
solution.  The  solubility  of  this  residue  and  its  further  chemical  reactions, 
particularly  the  reaction  with  sublimate,  prove  that  pyrocatechin  was  not 
contained  in  it. 

Yet  Miihlmann,  upon  boiling  the  residual  substance  with  hydrochloric 
acid,  succeeded  in  splitting  it  up  and  demonstrating  pyrocatechin.  as  a 
result.  He  thus  proved  that  pyrocatechin  exists  in  combination  in  supra- 
renal extract.  Upon  testing  sections  of  fresh  suprarenal  capsules  with 
chlorid  of  iron,  the  medullary  substance  alone  yields  the  characteristic 
(ferric  chlorid)  pyrocatechin  reaction,  while  the  cortex  remains  unstained. 
From  this  fact,  Miihlmann  feels  justified  in  concluding  that  pyrocatechin 


PIIYSIOLOaV  OF  THE  SVPIiAHEX .\L  CAI'Sl'LES.  329 

is  forniod  in  the  medullary  suljstaiicc  of  the  suprarenal  capsules,  while  the 
cortical  substance  furnishes  the  material.  Miihlmann  believes  that  the 
protocatechuic  acid  of  vegetable  food  is  the  mother-substance  of  pyro- 
catechin. 

Altiiou^h  the  cheniical  investifrations  have  furnished  mudi  that  is 
new.  and  have  consitlerably  extended  our  knowledj^e  of  the  function  of  the 
suj)rarenal  capsules,  no  definite  results  have  been  attained.  The  most 
striking  constituents  are  sphygmogenin,pyrocatechin,  neurin,  and  lecithin. 
Probably  the  n'ext  task  will  be  to  ascertain  the  nature  of  the  residue  con- 
taining nitrogen  after  the  separation  of  the  sphygmogenin. 

[Al)el  anil  Crawford,^  in  1897,  showed  that  the  constituent  of  the  supra- 
renal capsule  which  raises  the  blood-pressure  may  be  completely  precipi- 
tated from  an  aqueous  extract  by  benzoyl  chlorid  and  sodium  hydrate. 
On  decomposing  the  resulting  benzoyl  products  a  residue  is  obtained  which 
possesses  great  physiologic  activity.  This-  residue  gives  the  color-reac- 
tions of  Vulpian,  reduces  silver  nitrate,  and  has  the  other  specific  qualities 
of  suprarenal  extracts.  When  contaminating  substances  are  removed, 
the  active  principle  is  left  as  a  highly  active  sulphate  or  hydrochlorate. 
It  is  therefore  a  basic  substance.  Abel,  like  v.  Fiirth,^  did  not  obtain 
pyrocatechin  from  it,  nor  was  the  former  able  to  agree  with  Moore'  that 
pyridin  was  the  active  principle  isolated. 

In  1898  Abel'*  isolated  the  active  principle  in  the  form  of  a  benzoate 
whose  formula  he  expressed  as  C,.H,-XO^,  and  named  it  epinephrin.  The 
free  base  could  not  be  isolated  without  a  loss  of  the  physiologically 
active  ciualities.  Its  active  salts,  however,  when  applied  locally  markedly 
constringe  the  blood-vessels,  have  a  faintly  bitter  taste,  and  cause  a  slight 
loss  of  sensation  on  the  tongue.  "When  introduced  into  the  circulation 
these  salts  produce  a  marked  increase  of  blood-pressure  of  long  duration. 
They  at  first  stimulate,  then  paral^'ze,  the  respirator}'  centers,  and  if  the 
dose  is  further  increased  the  heart  is  paralyzed. 

Von  Fiirth,^  working  independently,  isolated  from  suprarenal  capsules 
an  iron  compound  which  he  named  suprarenin.  He  considers  it  the  con- 
stituent of  the  gland  which  raises  the  blood-pressure  and  holds  that  its 
presence  in  epinephrin  accounts  for  the  physiologic  acti^■ity  of  the  latter. 
Abel,^  however,  has  been  able  to  show  conclusively  that  epinephrin  and 
suprarenin  are  in  reality  the  same  substance  and  that  epinephrin  can  be 
prepared  from  v.  Fiirth's  product.  Epinephrin  as  first  described  by  Abel 
is  actually  a  mono-benzoyl-reduced  epinephrin,  which  is  expressed  by  the 
formula  Ci.H,-XO^.  Subtracting  the  benzoyl  group  CgHjCO,  one  gets 
C,oH„X03,  which  is  the  native  or  unreduced  epinephrin.  This  is  a  verv- 
soluble,  apparently  verv'  hygroscopic  substance,  which  is  quite  unstable 
and  does  not  reduce  copper.  It  was  at  first  isolated  as  a  sulphate  or  bisul- 
phate  by  Abel,  ^  but  he  recently  gives  a  new  and  simpler  process  by  which 
the  active  principle  can  be  isolated  as  a  basic,  minutely  crystalline  com- 
pound, easily  converted  by  mineral  acids  into  a  physiologically  active  sub- 
stance giving  all  the  characteristic  reactions  of  epinephrin. 

Takamine*  has  recently  isolated  from  suprarenal  capsules  a  substance 
— adrenalin — which  he  claims  is  the  principle  of  the  gland  which  raises  the 
blood-pressure.  Aldrich,''  working  independently,  has  confirmed  Taka- 
mine's  work,  but  AbeP  ^  offers  satisfactory  proof  to  show  that  adrenalin  is 
an  impure  product,  closely  related  to  epinephrin — being  probably  a  mix- 
ture of  native  and  reduced  epinephrin  with  traces  of  foreign  substances 
rich  in  nitroffen. 
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Himt  *  isolated  from  the  aqueous  extract  of  suprarenal  capsules  from 
which  Abel  had  removed  epinephrin  a  crystalline  body  which,  injected 
into  an  animal,  caused  a  marked  fall  of  blood-pressure.  The  body  was 
soluble  in  cold  water,  insoluble  in  alcohol,  and  gave  the  odor  of  trimeth}^- 
amine  on  heating.  The  chemical  and  physiologic  properties  of  the  sub- 
stance agree  vdth  chohn. 

Jacoby  t  has  found  a  ferment  in  the  medulla  and  cortex  of  the  supra- 
renal capsule  which  oxidizes  saUcyl-aldehyde  to  salicylic  acid.  He  did 
not  determine  its  composition. 

Mention  has  alreadv  been  made  of  Croftan's  diastatic  ferment. 
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THERAPEUTIC  PROPERTIES  OF  SUPRARENAL  EXTRACT. 

In  consequence  of  the  physiologic  vasoconstrictor  action  of  the  supra- 
renal capsule,  the  attempt  was  made  to  make  use  of  this  property  to 
diminish  the  blood-supply  in  diseased  mucous  membranes,  especially  of 
the  eye  and  nose,  and  to  arrest  hemorrhage.  The  first  to  call  attention  to 
this  action  were  Bates  (eye),  Hajek  and  Swain  (nose  and  throat),  Floer- 
sheim  (heart  and  lungs),  Griinbaum  (alimentary  tract),  Chiurchill  (uterus), 
Habgood  and  Heelas  (prostate).  Senator  and  others  studied  the  influ- 
ence of  the  extract  on  metabolism  and  Stolzner  employed  it  in  rickets. 

At  first  the  powdered  capsules  were  employed,  then  aqueous  solutions, 
but  of  late  Takamine's  adrenalin  has  displaced  all  other  preparations  in 
local  use.     (For  a  description  of  adrenalin  see  p.  329.) 

Bates  i  applied  a  small  quantity  of  a  10%  aqueous  solution  to  the  eye 
in  numerous  cases  of  congestion  and  observed  an  immediate  pallor  which 
lasted  for  some  time.  He  found  the  extract  useful  in  prolonged  opera- 
tions, for  when  repeatedly  applied  hemorrhage  was  prevented  and  cocain 
anesthesia  indefinitely  prolonged. 

Hajek  is  mentioned  by  Konigsten  ^  as  using  suprarenal  extract  ex- 
perimentally in  the  nose,  but  Swain  ||  was  the  first  to  pubUsh  a  report  on 
its  extensive  use  in  diseases  of  the  nose  and  throat.  It  acted  as  a  powerful 
local  vasoconstrictor,  contracted  erectile  tissue,  and  could  be  applied 

*  Amer  Jour,  of  Phys.,  1899-1900,  vol.  iii,  No.  8,  p.  18. 

t  Zeits.  f.  phys.  Chemie,  1900,  xxx,  135. 

t  N.  Y.  Med.  Jour.,  1896,  lxiii,  647. 

§  Wien.  m£d.  Presse,  1897,  Bd.  xxvii,  p.  857. 

II  Trans,  of  the  Am^r.  Laryngological  Assoc,  1898,  p.  165. 
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without  (laiificr.  Its  widest  application  was  in  ju-uto  congestions,  l>ut  it 
was  also  iiclpl'ul  in  ciironic  conditions  of  the  liuy-fcvcr  type. 

Mandt'villc,*  McKcMizie,  f  and  Reynolds  J  all  havo  fountl  the  local  use 
of  suprarenal  extract  of  great  value  in  epistaxis.  Reynolds  maintains 
that  a  1  :  1000  solution  of  adrenalin  in  sodium  chlorid  may  he  relied  u|)on 
to  relieve  any  case  of  epistaxis.  He  does  not  believe  that  it  jtredisposes 
to  secondary  luMiiorrhagc.  McKenzie's  case  was  remarkable  in  that  the 
patient  had  hein()i)hilia.  His  experience  is  in  contrast  to  that  of  (Jriin- 
bauin.i;;  who  found  it  of  no  use  in  such  states.  Solis-Cohen ||  used  adre- 
naUn  1  :  olHK)  with  great  relief  in  hay-fever. 

The  use  of  the  extract  in  the  eye  and  nose  therapeutically  and  for  pur- 
poses of  diagnosirs  is  now  established,  but  elsewhere  in  the  body  and  for 
other  conditions  its  trial  has  not  yet  passed  the  experimental  stage. 

Floersheim  **  has  studied  the  effect  of  suprarenal  capsule  administered 
internally  in  82  cases  of  heart  disease.  He  administered  3  grains  at  a  dose 
and  fomid  that  it  exerted  little  influence  on  the  normal  heart.  The  action 
of  a  weak  and  irregular  heart  became  stronger  and  more  regular  and  the 
diffused  apex-beat  was  more  sharply  localized. 

This  observerft  also  has  employed  suprarenal  powder  in  a  great  variety 
of  affections  of  the  respiratory  tract.  He  reports  favorable  results  in 
acute  and  chronic  bronchitis,  bronchiectasis,  asthma,  congestion  and 
edema  of  the  lungs.  In  thirty-seven  cases  hemoptysis  was  checked  by 
the  internal  administration  of  suprarenal  capsule  in  three-grain  doses. |J 
Kenworthy  ?;?;  reports  a  similar  experience  in  fourteen  cases.  Bates,  in 
an  excellent  summar>'  of  the  literature,  ||  ||  mentions  six  cases  of  edema  of 
the  glottis  in  which  life  appeared  to  be  saved  by  the  internal  or  local  use  of 
suprarenal  extract. 

Griinbaum  ***  mentions  benefit  from  the  use  of  one  or  two  five-grain 
suprarenal  tablets  in  hemorrhage  of  the  gastro-intestinal  tract. 

Churchill  is  quoted  by  Bates  fft  as  having  observed  benefit  from  the 
internal  use  of  suprarenal  tablets  in  uterine  hemorrhage.  Floersheim  XH 
adds  23  similar  cases. 

Habgood  ^  §  §  gave  five  grains  of  suprarenal  capsule  twice  daily  for  pros- 
tatic hemorrhage.  This  lessened  and  after  some  days  disappeared,  but 
the  use  of  the  medicament  was  attended  with  palpitation,  and  was  there- 
fore stopped,  but  the  hemorrhage  returned.  Heelas  ||  ||  ||  in  a  similar  case 
injected  locally  a  few  drops  of  suprarenal  extract  (five  grains  to  the  dram) 
through  an  india-rubber  catheter  three  times  a  day.  The  hemorrhage 
ceased  and  there  w-ere  no  deleterious  general  effects. 

*  Cited  by  Bates,  Med.  Rec,  Feb.  9,  1901,  p.  207. 
t  Brit.  Med.  Jour.,  April  27,  1901,  p.  1009. 

t  Am.  Med.,  July  6,  1901,  p.  32.  §  Brit.  Med.  Jour.,  Nov.,  1900,  p.  1307. 

II  Am.  Med.,  Sept.  7,  1901,  p.  376. 
**N.  Y.  Med.  Jour.,  Oct.  6,  1900;  also  ibid.,  May  4,  1901. 
tt  Med.  Rec.,  Nov.  17,  1900,  p.  774. 
t  J  Loc.  cit.  and  Med.  News,  Jan.  4,  1902,  p.  17. 
§§  Med.  Rec.,  Mar.  16,  1901,  p.  415. 
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IJII II  .Bri7.  Med.  Jour.,  June  8,  1901,  p.  1402. 
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Munro  *  claims  benefit  in  acne  rosacea  from  the  combined  use  of  the 
extract  locally  and  internally. 

Reynolds,!  who  has  used  adrenalin  in  1222  cases,  reports  that  in  many 
instances  prompt  and  sometimes  lasting  benefit  follows  the  introduction 
of  a  drop  of  the  adrenalin  solution  through  the  Eustachian  catheter  into 
the  middle  ear. 

Stolzner  {  treated  76  children  suffering  from  rickets  with  suprarenal 
extract  and  observed  remarkable  and  rapid  improvement.  Neter  §  failed 
to  confirm  these  observations.  Kdnigsberger  |1  tested  Stolzner's  state- 
ments in  a  large  number  of  cases  with  chiefly  negative  results.  There  was 
no  specific  effect,  but  simply  a  slight  improvement  in  the  general  condi- 
tion, which  he  attributed  to  the  effect  on  the  circulatory  apparatus  and 
the  respiratory  center. 

The  influence  of  suprarenal  extract  on  metabolism  is  not  striking. 
Senator  **  sums  up  his  conclusions,  based  on  the  study  of  the  metabolism 
of  a  patient  with  Addison's  disease  to  whom  he  gave  34.8  gm.  of  tablets  of 
fresh  sheep's  suprarenals  in  eighteen  days,  in  these  words :  there  is  nothing 
further  to  say  than  that  they  were  well  borne  mthout  any  disagreeable 
effects,  and  on  the  whole  stimulated  the  appetite. 

Pickardt  ft  studied  a  similar  case  and  found  a  marked  destruction  of 
body  albumin  amounting  in  four  days  to  18.02  gm.  nitrogen.  Such  a 
single  unfavorable  result  naturally  allows  no  conclusion  to  be  drawn. 

Kaufmann  Xt  investigated  the  question  and  came  to  the  same  conclu- 
sion as  Senator. — Ed.] 


SYMPTOMATOLOGY   OF   DISEASES   OF  THE  SUPRA- 
RENAL CAPSULES. 

It  is  impossible  to  present  any  definite  symptomatology  of  the  supra- 
renal capsules  until  their  function  has  been  made  wholly  clear  by  physi- 
ology and  experimental  pathology.  The  specific  and  characteristic  symp- 
toms afforded  by  impairment  or  loss  of  function  are  lacking.  In  fact, 
numerous  cases  are  recorded  presenting  at  autopsy  extensive  alterations 
of  the  suprarenal  capsules  without  a  single  symptom  during  life  having 
aroused  the  suspicion  of  disease  of  these  organs.  Apparently  such  cases 
have  run  their  course  without  a  single  symptom,  or  at  least  no  symptoms 
were  produced  which  could  not  be  explained  by  other  coincident  patho- 
logic processes. 

Another  group  of  cases  may  produce  local  symptoms,  such  as  a  tumor, 
which  eventually  may  cause  effects  of  pressure  upon  adjacent  organs, 
nerves,  and  blood-vessels,  or  may  give  rise  to  lumbar  and  sacral  pain; 

*  Cited  in  Gould's  "Year-Book,"  1902.  p.  566. 

t  Am.  Med.,  July  6,  1901,  p.  32.  %  Deut.  med.  Wochen.,  1899,  No.  37. 

§  "  Jahr  f.  Kinderheilkiinde,"  1900,  52,  600. 

II  Milnch.  med.  Wochen.,  1901,  No.  16. 
**  Charite-Annalen,  1897,  Bd.  xxii,  235. 
tt  Berl.  klin.  Wochen.,  1898,  xxxv,  727. 
XX  Cited  in  Zeit.  f.  diatet.  u.  phys.   Therapie,  1901,  5,  508. 
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hovvovor,  in  the  majority  of  casos  the  symptoms  aro  not  characteristic  and 
the  (liafinosis  can  1)0  made  only  l)v  exclusion,  and  then  only  with  a  certain 
defjiee  of  {jrohaliility. 

In  a  third  fjroup  of  cases  remote  symptoms  make  their  appearance, 
brought  about  by  metastasis  from  a  malignant  suprarenal  tumor. 

In  spite  of  tlie  absence  of  any  apparent  connection,  these  symptoms 
may  arouse  the  susj)icion,  or  at  least  suggest  the  possibility,  of  a  primary 
suprarenal  affection. 

I'iiuiUy  in  a  fourth  grouj)  (by  no  means  very  small)  local,  remote,  and 
general  symptoms  make  their  appearance  in  a  combination  wliich  was  first 
described  as  a  type  of  disease  by  Addison,  and  has  since  been  universally 
recognized  as  Aildison's  group  of  symptoms. 

Although  the  occurrence  of  this  grouj)  of  symi)toms  permits  the  diag- 
nosis of  suprarenal  disease  with  a  certain  degree  of  probability,  there  is  no 
doubt  that  this  probability  is  by  no  means  a  certainty.  In  some  cases  of 
well-marked  disease  of  these  organs  this  group  may  be  entirely  absent  or 
only  a  few  of  the  symptoms  capable  of  very  numerous  explanations  be 
present;  on  the  other  hand,  this  group  of  symptoms  may  be  particularly 
well  developed  without  a  trace  of  pathologic  alteration  in  the  suprarenal 
capsules. 

The  conditions  are  still  further  extremely  confused  by  the  occurrence 
of  numerous  complications  or  by  localization  elsewhere  of  the  lesion 
(tuberculosis,  carcinoma)  usually  present  in  the  suprarenal  capsules  in 
Addison's  disease. 

It  is  not  only  impossible  to  diagnosticate  surely  disease  of  the  supra- 
renal capsules  during  life,  but  it  is  also  exceedingly  doubtful  whether  there 
are  definite  anatomic  characteristics  of  such  disease. 

Under  such  circumstances  it  can  readily  be  appreciated  that  Leube,  in 
his  work  on  diagnosis,  dismisses  the  subject  with  the  statement  that  dis- 
eases of  the  suprarenal  capsules  as  yet  are  incapable  of  diagnosis. 

It  is  therefore  necessary,  instead  of  discussing  the  clinical  features  of 
diseases  of  the  suprarenal  capsules,  to  describe  in  the  first  place  Addison's 
disease,  and  to  supplement  this  by  briefly  mentioning  those  symptoms 
which  in  the  absence  of  Addison's  group  might  possibly  suggest  disease  of 
the  suprarenal  capsules  as  their  origin. 


ADDISON'S  DISEASE. 

PATHOLOGIC  ANATOMY  OF  ADDISON'S  DISEASE. 

Ix  discussing  the  pathologic  anatomy  of  Addison's  disease  the  changes 
in  those  organs  which  bear  a  causal  relation  to  the  disease  will  first  be  con- 
sidered. The  structures  concerned  are  the  suprarenal  capsules  and  the 
s>Tnpathetic  nervous  apparatus. 

The  suprarenal  capsules  are  the  organs  most  regularly  presenting 
anatomic  alterations  in  Addison's  disease.  Lewin's  extensive  statistics 
show:  Typical  cases  of  Addison's  disease  with  healthy  suprarenal  cap- 
sules, 129^;  typical  cases  of  Addison's  disease  with  diseased  suprarenal 
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capsules,  88% ;  diseases  of  the  suprarenal  capsules  Tvithout  bronzing  of  the 
skin,  28% ;  diseases  of  the  suprarenal  capsules  "^ith  bronzing  of  the  skin, 
72%. 

In  most  cases  of  Addison's  disease,  tuberculosis  of  the  suprarenal  cap- 
sules is  present  in  all  its  manifestations.  As  a  rule,  both  organs  are  simul- 
taneously affected,  sometimes  so  completely  that  not  a  trace  of  normal 
tissue  can  be  demonstrated.  Both  organs  are  not  always  ahke  affected 
by  the  disease.  In  some  cases  the  two  organs  are  only  partially  diseased; 
in  others  only  one  organ  is  affected  and  may  be  more  or  less  completely 
destroyed.  In  the  majority  of  cases  the  tubercular  process  runs  an  ex- 
ceedingly chronic  course,  characterized  by  central  caseation  and  periph- 
eral cicatrization.  The  latter  condition  is  not  confined  to  the  organ  itself, 
but  involves  the  capsule  and  pericapsular  connective  tissue,  thence  ex- 
tending in  all  directions.  Fibrous  indurations  thus  form  which  may  ex- 
tend to  the  celiac  ganglion,  penetrating  it  and  enveloping  the  nerve-fibers 
passing  from  it  to  the  suprarenal  capsules  and  other  nerve-bundles ;  they 
may  extend  also  to  the  liver  and  duodenum. 

The  bacilli  of  tuberculosis  have  been  demonstrated  repeatedly  in  the 
caseous  suprarenal  capsules.  In  but  one  case  was  the  caseation  caused 
by  the  bacillus  of  pseudo-tuberculosis  of  Hayem  and  Lesage. 

Mahgnant  tumors  of  the  suprarenal  capsules,  primary  as  well  as  sec- 
ondary, are  next  in  frequency  among  the  causes  of  Addison's  disease. 
Both  medullary  and  scirrhous  cancers  occur,  and  angiosarcoma  and 
melanosarcoma  are  found  as  well  as  the  usual  varieties  of  sarcoma.  In 
isolated  cases  various  other  tumors  of  the  suprarenal  capsules  are  regarded 
as  the  cause  of  Addison's  disease — namely,  adenoma  (suprarenal  strimia), 
syphiloma,  echinococcus  cyst,  and  hematoma. 

Formerly  chronic  interstitial  inflammation  of  the  suprarenal  capsules 
played  an  important  role  in  the  etiology  of  Addison's  disease,  but  in  the 
majority  of  cases,  if  not  in  all,  this  condition  should  be  considered  as  a  form 
of  tuberculosis. 

In  a  considerable  group  of  cases  simple  or  inflammatory  atrophy  of 
the  suprarenal  capsules,  in  a  few  cases  hypoplasia  of  otherwise  healthy 
organs  oj  even  the  absence  of  one  or  both  suprarenal  capsules,  have  been 
advanced  as  causes  of  Addison's  disease. 

In  contradistinction  to  all  these  processes,  which  are  characterized  by 
a  more  or  less  chronic  course,  Virchow  observed  an  acute  hemorrhagic 
inflammation  of  the  suprarenal  capsules  in  a  few  instances  of  rapidly  pro- 
gressing Addison's  disease. 

Exact  microscopic  investigations  of  the  changes  in  the  sympathetic 
system  have  only  recently  been  made.  Lesions  have  been  observed  both 
in  connection  with,  and  in  the  absence  of,  diseases  of  the  suprarenal  cap- 
sules. The}"  may  affect,  first,  the  sympathetic  ganglia  in  the  substance  of 
the  suprarenal  capsules  and  the  pericapsular  ganglia  occasionally  present, 
then  the  nerve-fibers  running  from  the  suprarenal  bodies  to  the  celiac 
ganghon,  the  ganglion  itself  and  the  solar  plexus,  in  addition  the  sym- 
pathetic tracts,  extending  from  this  point  even  as  far  as  the  cervical 
ganghon  of  the  ganghonated  cord,  and  finally  the  splanchnic  nerve.  Very 
often  the  changes  in  the  ganglia  of  the  suprarenal  body,  in  the  pericap- 
sular ganglia,  the  fibers  of  the  suprarenal  and  solar  plexuses,  and  in  the 
cehac  ganghon  itself  are  dependent  upon  tubercular  disease  of  the  supra- 
renal bodies  and  the  resulting  cicatrization;  they  may  result  also  from  a 
locahzation  of  the  tubercular  process  in  the  abdominal  lymphatic  glands. 


PATIIDLOGIC  ANATOMY.  335 

Compression  by  other  kinds  of  glaiitlular  tumors  (carcinoma,  sarcoma, 
pseudo-leiikcmia,  leukemia)  or  by  aneurysm  of  the  abdominal  aorta  is 
rare.  Even  sim])l('  iulhunmatory  processes  in  the  retroperitoneal  space 
have  ])een  observed  as  the  cause  of  such  de}>;eiierations. 

Minor  alterations  in  various  parts  of  the  sympathetic  system  have 
repeatedly  been  cousidi-red  by  some  authors  as  ijatholofi^ic,  while  this  is 
denied  by  others.  Certain  alterations,  alth()u<fli  admitted  to  Ije  patho- 
logic, occur  not  only  in  Addison's  disease,  but  also  in  all  other  cachectic 
conditions,  especially  in  pulmonary  tuberculosis.  For  this  reason,  and 
also  on  account' of  their  inconstant  occurrence  in  typical  Addison's  dis- 
ease, such  lesions  cannot  be  considered  as  the  anatomic  basis  of  this  affec- 
tion. 

Extensive  alterations  of  the  sympathetic  system  are  found  in  a  com- 
paratively small  numl)er  of  cases. 

Kahlden,  Kleiner,  Ewald,  and  Brauer  have  made  the  most  thorough 
histologic  investigations  of  these  conditions.  The  lesions  of  the  ganglia 
comprise  alterations  in  the  ganglion  cells,  in  the  blood-ve.ssels,  and  in  the 
connective-tissue  sheaths.  The  ganglion  cells  are  more  or  less  pigmented, 
the  cells  are  often  shrunken  within  their  capsule,  and  the  nuclei  are 
disintegrated.  Sometimes,  indeed,  the  capsule  contains  only  hyaline 
fragments.  Hyaline  degeneration  of  the  walls  of  the  blood-vessels  and 
small-celled  infiltration  of  the  adventitia  have  been  observed.  Foci  of 
small-celled  infiltration,  apparently  originating  in  the  blood-vessels,  were 
repeatedly  found  in  the  connective-tissue  sheaths  of  the  ganglia.  These 
alterations  did  not  affect  all  or  even  a  majority  of  the  cells  of  the  ganglia 
outside  the  suprarenal  bodies,  well-preserved  cells  being  abundantly  asso- 
ciated with  degenerated  ones. 

The  changes  in  the  nerve-fibers  w^ere  manifested  by  irregularities  of 
outUne,  globular  or  spindle-shaped  swellings  alternating  with  abnormal 
thinness  of  the  fiber  (beaded  appearance),  fragmentation  or  transforma- 
tion of  the  medullary  sheath  into  flakes  or  minute  granules,  and  in  places 
almost  complete  destruction  of  the  medullary  fibers.  Only  occasional 
fibers  as  a  rule  were  involved.  Jurgens  found  complete  gray  degeneration 
of  a  splanchnic  nerve  from  compression  by  an  aortic  aneurysm.  Extreme 
atrophy  of  these  nerves  was  found  by  Fleiner;  moderate  atrophy  was 
noted  b}^  Ewald. 

Fleiner  believes  that  the  spinal  ganglia  also  bear  a  causal  relation  to 
Addison's  disease.  In  two  cases,  in  addition  to  changes  in  various  por- 
tions of  the  sympathetic  apparatus,  he  found  degenerative  changes  in  the 
spinal  ganglia  and  the  extramedullary  portions  of  the  posterior  roots,  in 
the  vagus,  and  in  a  few  peripheral  spinal  nerves. 

Several  investigators  also  have  found  alterations  in  the  spinal  cord. 
Demange,  as  early  as  1877,  reported  a  case  of  Addison's  disease  with 
tuberculosis  of  the  suprarenal  capsules  in  which  he  found  also  granular 
degeneration  of  the  cells  of  the  anterior  horn  and  medullary  destruction  of 
the  nerve-fibers  in  the  lumbar  cord.  Burresi  and  Semmola  also  found 
alterations  of  the  spinal  cord  which  they  considered  of  great  importance ; 
further,  Abegg  observed  in  one  case  small-celled  infiltration  of  the  pyra- 
midal tracts  of  the  dorsal  cord;  and,  finally,  Kalindero  and  Babes  demon- 
strated a  striking  increase  of  neuroglia  and  thickening  of  the  blood-vessels 
in  the  antero-lateral  tracts  and  posterior  horns,  and  atrophy  and  medul- 
lary degeneration  of  the  nerve-fibers  of  the  posterior  roots.  Vucetic 
found  degenerative  changes  in  the  posterior  roots,  particularly  of  the 
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lumbar  cord.  Kahlden  found  siinilar  changes  in  several  but  not  in  all 
cases.  He  proved,  however,  that  this  was  not  a  specific  result  of  disease 
of  the  suprarenal  capsules,  because  he  found  the  same  changes  in  the 
spinal  cord  of  two  phthisical  patients  without  disease  of  the  suprarenal 
bodies. 

Pathologic  alterations  in  a  number  of  other  organs  have  been  demon- 
strated in  Addison's  disease ;  some  of  these  are  to  be  considered  as  sequels, 
others  as  complications.  In  the  main,  serous  infiltration,  anemia,  hyper- 
emia, or  atrophy,  T\dth  edema  or  thickening  of  the  meninges,  were  re- 
peatedly observed;  in  addition,  though  more  rarely,  cancerous  nodules, 
tubercles,  and  multiple  small  areas  of  softening ;  several  times  tubercular 
meningitis,  and  in  one  case  disease  of  the  hypophysis. 

The  thyroid  gland  was  often  strikingly  small  and  bloodless;  in  other 
cases  it  was  enlarged,  or  the  seat  of  cancerous  metastases.  Occasionally, 
persistence  of  the  thymus  gland  was  noted.  In  more  than  half  of  all  cases 
tuberculosis  of  the  lungs  and  mediastinal  glands  was  found;  frequently 
pleural  adhesions  and  in  a  few  cases  metastatic  cancer  in  the  lungs  and 
pleura;  other  changes  were  unimportant  or  accidental.  Brown  atrophy 
of  the  heart,  sometimes  extreme,  was  very  often  present ;  fatty  degenera- 
tion also  was  observed,  and  hypertrophy  in  rare  instances  and  only  in  the 
presence  of  complications.  Atheromatous  degeneration  of  the  valves  and 
blood-vessels,  even  in  young  people,  was  frequently  observed. 

In  the  digestive  tract  the  following  changes  were  found:  injection, 
catarrhal  swelling,  and  ecchymoses  of  the  gastric  mucosa;  frequently  a 
decided  swelling  of  the  solitary  follicles  and  Peyer's  patches  often  com- 
bined with  ulceration,  and,  in  addition,  very  extensive  slate-colored 
pigmentation  of  the  mucous  membrane  and  follicles,  and  in  a  large 
number  of  cases  tubercular  ulcers.  Tuberculosis  and  carcinoma  were 
of  frequent  occurrence  in  the  mesenteric  and  retroperitoneal  glands. 
The  abdominal  wall,  mesentery,  and  omentum  contained  in  many 
cases  large  accumulations  of  fat,  although  the  rest  of  the  body  might 
be  emaciated.  The  liver  has  variously  been  reported  as  small  or 
large,  containing  much  or  Httle  blood,  amyloid  or  fatty,  infiltrated 
with  cancerous  nodules  or  with  tubercles.  The  spleen  was  often 
simply  enlarged  or  in  a  condition  of  amyloid  degeneration.  As  a  rule, 
the  pancreas  was  found  to  be  large,  hyperemic,  dense  or  cancerous.  Car- 
cinoma or  tuberculosis  of  the  genital  tract  was  observed  frequently; 
nephritis  was  an  infrequent  complication.  In  the  osseous  system,  in  ad- 
dition to  metastases  of  malignant  growths  and  caries  (especially  of  the 
vertebral  colimm),  a  mne-colored  staining  of  the  marrow  was  observed  by 
Gabbi  in  two  cases.  The  muscles  in  many  cases  were  described  as  thin  or 
lacking  ("geschwunden").  The  histologic  alterations  in  the  skin  will  be 
more  fully  described  elsewhere. 


SYMPTOMS  AND  COURSE. 

In  the  year  1855,  Addison  described  the  disease  which  has  since  been 
called  by  his  name,  and  which  he  was  the  first  to  associate  with  alterations 
in  the  suprarenal  capsules,  as  an  idiopathic  anemia,  characterized  by  ex- 
treme loss  of  power  and  apathy,  digestive  and  nervous  disturbances,  and 
bronzing  of  the  skin.  After  running  a  chronic  course  with  symptoms  of 
progressive  cachexia,  it  invariably  ends  in  death,  which  may  be  attended 
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l)y  violent  symptoms,  such  as  uucontrollablo  diarrhea,  coma,  or  convul- 
sions. 

After  more  than  forty  years,  durinp;  which  the  disease  has  aroused  the 
greatest  inter(>st.  th(ri>  is  scarcely  anytliing  essential  to  \h'  added  to  this 
descrii)tion. 

Addison's  disease  is,  on  the  whole,  rather  rare.  It  occurs  more  fre- 
quently in  men  (GO  to  G7^''().  The  majority  of  ca.ses  occur  between  the 
ages  of  fifteen  and  si.xty;  it  rarely  occurs  in  children  and  the  aged,  al- 
though it  has  been  obser\'ed  in  them.  The  youngest  case  recorded  was  a 
child  three  years  old,  the  oldest  had  already  reached  eighty  years. 

The  following  have  been  mentioned  as  causes  of  Addison's  disease: 
malaria,  alcoholism,  exposure  to  cold,  blows  in  the  region  of  the  kidney, 
malnutrition,  mental  worry,  and  pyschic  disturbances — all  of  which 
ha\'e  been  regarded  as  im})ortant  in  the  etiology  of  a  great  variety  of  dis- 
eases. A  few  of  these  may  be  of  actual  importance  by  weakening  the 
organism  and  favoring  the  acquisition  of  tuberculosis,  which  is  the  most 
frequent  anatomic  lesion  of  Addison's  disease. 

[Interesting  in  this  connection  is  the  communication  of  Fleming 
and  Miller,*  who  observed  five  cases — the  mother  and  four  children — 
of  Addison's  disease  in  the  same  family. — Ed.] 

In  the  vast  majority  of  cases  the  onset  is  so  insidious  that  the 
patient  is  unable  to  tell  when  the  disease  began.  As  a  rule,  the  first 
symptom  noticed  is  early  fatigue  in  the  performance  of  accustomed 
duties.  This  is  intermittent  at  the  outset,  but  gradually  increases  and 
develops  into  a  permanent  sense  of  weakness  and  exhaustion  accom- 
panied by  a  striking  indisposition  to  work.  In  the  beginning  of  uncom- 
plicated cases  the  lack  of  power  and  debility  freciuently  present  a  striking 
contrast  to  the  relatively  good  general  appearance  of  the  patient  and 
the  abundance  of  abdominal  fat.  Indeed,  the  patient  for  a  long  time 
may  be  free  from  all  other  symptoms  of  disease. 

Almost  constantly  the  second  cardinal  group  of  symptoms — the 
disturbances  of  the  digestive  apparatus — gradually  appear.  The  appe- 
tite little  by  Httle  fails,  the  patient  complains  of  a  sense  of  pressure 
in  the  epigastrium,  eructations,  sometimes  pyrosis,  ver^'  often  discomfort, 
nausea,  and,  as  the  disease  progresses,  more  and  more  frequent  vomit- 
ing, obstinate  constipation,  more  rarely  diarrhea,  or  an  alternation  of  the 
last  two  conditions.  There  is  very  often  intense  epigastric  pain  radiating 
to  the  hypochondriac  regions,  and  sometimes,  by  reason  of  its  intensity, 
dominating  all  other  features  of  the  disease;  or  there  may  be  similar 
fixed  or  radiating  neuralgic  pains  in  the  lumbar  and  sacral  regions.  In 
other  cases  vague  pains  in  the  abdomen  and  extremities  are  complained 
of.  Sometimes  there  are  transient,  severe  pains  in  the  various  joints, 
apparently  of  a  rheumatic  nature,  and  occasionally  accompanied  by 
swelling. 

Sooner  or  later  the  third  and  most  striking  cardinal  symptom  of 
Addison's  disease  is  added — namely,  a  dark  pigmentation  of  the  skin. 

As  a  rule,  this  begins  vers*  gradually  and  inconspicuously,  so  that 
the  patient  himself  knows  nothing  of  it  and  has  his  attention  first  called  to 
it  by  other  persons.  At  the  outset  the  color  is  a  dirty  yellow,  yello^^'ish- 
brown,  or  smoky  gray:  later,  the  shade  deepens  until  it  is  a  pronounced 
bronze  or  black,  as  in  the  negro,  presenting  sometimes  a  peculiar  greenish 
or  bluish  shimmer.  The  pigmentation  generally  begins  in  parts  of  the 
*Brit.  Med.  Jour.,  April  28,  1900,  pp.  10-14. 
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skin  exposed  to  the  sun's  rays,  and  in  those  naturally  rich  in  pig- 
ment; the  regions  next  affected  are  those  which  are  considerably  com- 
pressed by  the  clothing,  and,  finally  (and  very  typically),  the  mucous 
membrane  of  the  mouth,  from  the  hps  to  the  posterior  pharyngeal  wall, 
is  involved,  and  more  rarely  other  mucous  membranes.  The  parts, 
therefore,  which  are  first  affected  are  the  face,  backs  of  the  hands,  genitals 
and  nipples,  axillary  folds,  and  extensor  surfaces  of  the  joints,  and  these 
areas,  as  the  pigmentation  progresses,  always  present  the  deepest  color. 
The  pigment  is  never  distributed  uniformly  over  the  whole  surface  of 
the  body,  but,  as  a  rule,  certain  areas  of  the  skin  are  very  deeply  colored, 
or  the  pigmentation  may  appear  in  the  form  of  scattered,  large,  irregular, 
and  faintly  outhned  spots  interspersed  with  fighter  areas  of  skin  which 
are  sometimes  strikingly  free  from  pigment  (vitiligo).  There  may  be 
quite  often  also,  scattered  over  diffusely  pigmented  areas  of  skin,  more 
sharply  circumscribed,  intensely  dark  spots  varying  in  size  from  a  poppy 
seed  to  a  hemp-seed  or  lentil.  Upon  the  mucous  membranes  the  pig- 
mentation is  very  rarely  diffuse,  but  generally  regularly  arranged  in 
fairly  well-defined  spots  or  stripes:  conjunctivae,  nail-beds,  and  hair 
present  only  rarely  conspicuous  alterations. 

Disturbances  of  other  organs  also  are  noted.  In  the  nervous  system 
there  exist  almost  constantly  very  striking  apathy,  psychic  depression, 
low  spirits,  and  loss  of  energy.  Very  frequently,  from  the  onset  of  the 
disease,  the  patient  complains  of  insomnia,  in  rare  cases  somnolence; 
frequently  there  are  headaches  of  varying  intensity  and  duration,  and 
in  some  cases  loss  of  memory  or  impairment  of  intellect.  In  a  few  cases 
temporary  defirium  and  mild  cerebral  disturbances  have  been  observed. 
Dizziness,  ringing  in  the  ears,  spots  before  the  eyes,  and  a  tendency  to 
fainting  are  very  frequent  conditions.  The  symptoms  of  anemia,^  such 
as  pafior  of  the  skin  and  mucous  membranes,  murmurs  in  the  veins  of 
the  neck  and  over  the  heart,  may  be  absent  for  a  while,  but  are,  as  a  rule, 
always  present  in  the  later  stages  in  addition  to  emaciation  and  cachexia. 
The  intensity  of  these  symptoms  does  not  correspond  to  the  extreme 
loss  of  strength  or  to  the  conditions  observed  in  other  cachexias  (e.  g., 
tuberculosis  or  cancer).  The  pulse  is  almost  invariably  very  small  and 
compressible,  as  a  rule  rapid,  rarely  slow  or  irregular.  Upon  ausculta- 
tion the  heart-sounds  are  feeble. 

Palpitation  and  dyspnea  may  occur  even  in  uncompHcated  cases; 
the  former  particularly  upon  exertion  or  mental  excitement,  attended 
as  a  rule  by  a  very  rapid,  smafi,  and  irregular  pulse.  In  uncompHcated 
cases  the  temperature  is  usually  normal  or,  as  the  disease  progresses, 
it  may  become  subnormal,  the  latter  condition  often  being  attended  by 
a  feeling  of  cold.  In  the  absence  of  renal  complications  no  important 
urinary  symptoms  are  noted.  Disturbances  of  menstruation  have  re- 
peatedly been  observed.  Dropsical  swellings  are  of  the  rarest  occurrence 
even  with  pronounced  cachexia. 

The  course  of  this  disease  is  essentiafiy  chronic.  The  symptoms 
may  remain  stationary  for  a  time  or  may  even  be  considerably  improved, 
but  eventually  they  become  more  and  more  severe.  The  loss  of  power 
and  debility  may  become  extreme,  but  are  practically  never  accom- 
panied by  actual  paralysis.  Appetite  is  completely  lost,  but  the  thirst 
not  infrequently  is  intense ;  vomiting  becomes  repeated,  and_  hiccough 
often  appears.  With  the  continuance  of  these  symptoms  and  increasing 
prostration,  death  may  occur  from  cardiac  weakness;  more  frequently 
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tho  fatal  issuo  is  procoded  by  an  acutely  occurring;  violent  termination. 
The  temperature  rises  and  may  become  very  high.  Diarrhea  takes  the 
place  of  constipation.  Vomitinj;  and  diarrhea  may  be  uncontrollable. 
Alarming  cerebral  symptoms  appear,  such  as  delirium,  more  rarely 
psychoses  with  motor  excitement,  frequently  choreiform  spasms  or  even 
epileptiform  convulsions,  finally  collapse  and  coma;  in  some  cases  the 
condition  is  not  unlike  the  terminal  stage  of  typhoid  fever.  After  it 
has  lasted  for  sm-eral  days,  death  as  a  rule  ensues. 

The  duration  of  a  typical  case  such  as  has  just  been  described  is  at 
least  a  numl)er  of  months,  perhaps  a  few  years.  There  are,  however, 
many  variations  from  the  type  both  in  symptoms,  duration,  and  course. 

In  the  first  place,  the  disease  may  set  in  acutely  ^^^th  symptoms 
of  digestive  disturbance,  after  which  it  may  pursue  a  chronic  course. 
Such  cases  are  really  quite  rare,  although  Averbeck  believed  they  formed 
the  majority.  Further,  the  sequence  of  the  individual  symptoms  and 
their  intensity  may  widely  vary.  Not  infrequently  digestive  di.sturbances, 
more  rarely  pigmentation  of  the  skin,  form  the  first  feature.  One  or  the 
other  of  the  cardinal  symptoms  (even  melanoderma)  may  be  absent  or 
appear  very  late  and  be  only  imperfectly  developed. 

The  disease  not  only  may  begin  suddenly  with  epigastric  pain,  diar- 
rhea, headache,  and  fever,  but  also  may  terminate  fatally  in  a  short  time, 
even  in  less  than  a  month,  with  symptoms  resembling  an  acute  toxemia, 
cholera,  or  typhoid  fever.  Such  cases  are  exceedingly  rare.  [Sergent 
and  Bernard  *  report  an  interesting  series  of  cases  of  sudden  death  occur- 
ring in  acute  and  subacute  Addison's  disease.  They  consider  it  due  to  an 
acute  or  subacute  functional  insufficiency  of  the  gland,  superadded  to 
the  existing  pathologic  process  and  bearing  the  same  relation  to  the 
latter  that  jaundice  bears  to  acute  or  chronic  hepatitis.  Such  adrenal 
insufficiency  should  be  borne  in  mind  in  medicolegal  cases  as  a  possible 
explanation  of  sudden  death. — Ed.]  On  the  other  hand,  the  duration 
of  the  disease  may  be  unusually  prolonged.  In  such  cases  the  symptoms 
remain  cjuiescent  even  for  several  years,  or  may  show  considerable  im- 
provement, during  which  the  patient  feels  almost  entirely  well  and  the 
physician  even  may  hope  that  there  is  a  permanent  cure.  As  a  rule, 
this  improvement  is  suddenly  interrupted  by  an  acute  exacerbation, 
speedily  ending  in  death.  The  longest  duration  ever  reported  was  ten 
to  thirteen  years. 

Amid  all  these  variations  nothing  but  the  fatal  termination  can  be 
predicted  with  absolute  certainty.  The  few  pubhshed  cases  of  recovery 
from  Addison's  disease  are  open  to  grave  doubts  as  to  the  accm-acy 
of  the  diagnosis. 

The  mo.st  striking  de^'iations  from  the  type  of  this  disease  are  brought 
about,  as  has  already  been  mentioned,  by  the  remarkably  frequent 
compUcations.  Tuberculosis  heads  the  list  of  these  both  in  frequency 
and  variety  of  manifestation,  since  the  localization  of  this  affection  in 
the  suprarenal  capsules  is  the  most  common  cause  of  Addison's  disease. 

Tuberculosis  is  rarely  actually  confined  to  the  suprarenal  capsules. 
Minor  manifestations  in  other  organs  do  not  obscure  the  symptoms  of 
Addison's  disease. 

If  in  addition  to  tuberculosis  of  the  suprarenal  capsules  there  is 
extensive  bacillary  disease  of  the  lungs  alone  or  of  other  organs  in  addition, 
especially  the  intestinal  canal;  or  if  a  general  miliary  tuberculosis  has 
*  Arch.  gen.  de  mid.,  1899,  ii,  27. 
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been  originated  by  the  process  in  the  suprarenal  capsules,  then  the 
symptoms  of  Addison's  disease  may  not  only  be  strikingly  modified  and 
obscured,  but  they  may  be  forced  entirely  into  the  background  and  the 
diagnosis  rendered  impossible.  Under  these  circumstances  marked 
emaciation,  intermittent  fever,  cough,  night-sweats,  diarrhea,  and  diges- 
tive disturbances  are  present  from  the  outset.  The  locahzation  of  the 
tuberculosis  elsewhere  may  dominate  the  disease ;  for  instance,  meningeal 
symptoms  or  paralyses   (vertebral  caries). 

Such  symptoms  as  loss  of  power  and  vomiting,  pain,  and  anemia, 
do  not  justify  the  diagnosis  of  a  localization  of  the  disease  in  the  supra- 
renal capsules;  nor  does  pigmentation  even,  for  this  may  occur  in  ordinary 
tuberculosis.  In  hke  manner  cancerous  cachexia,  and  in  rare  cases 
syphilis,  may  influence  the  course  of  Addison's  disease  and  may  render 
its  diagnosis  difficult  or  impossible. 

In  addition  to  this  general  description  of  the  disease,  it  wiU  be  neces- 
sary to  consider  in  detail  certain  symptoms  or  groups  of  symptoms 
which  are  characterized  by  special  variabihty  or  complexit3^ 

CHANGES  IN  THE  SKIN  AND  MUCOUS  MEMBRANE. 

Pathologic  pigmentation  is  the  only  alteration  ^Ith  which  we  have 
to  deal ;  it  is  the  most  striking  sign  of  Addison's  disease,  in  consequence 
of  which  this  affection  has  frequently  been  termed  suprarenal  melasma, 
bronzed  skin. 

Pigmentation  is  only  very  rarely  the  initial  symptom,  but  as  a  rule 
makes  its  appearance  sooner  or  later  after  the  occurrence  of  loss  of  power 
and  disturbances  of  digestion.  As  the  disease  progresses  the  intensity 
of  the  pigmentation  and  the  severity  of  the  other  symptoms  run  a  fairly 
parallel  course.  There  may  be  temporarily  almost  complete  disap- 
pearance of  the  pigment  during  the  occasional  remissions  of  the  disease. 
On  the  other  hand,  many  cases  have  been  observed  where,  in  spite  of 
remission  of  all  other  symptoms,  the  pigmentation  of  the  skin  remains 
unchanged.  In  one  case  reported  by  Labadie-Lagrave  the  melanoderma 
disappeared  just  before  death. 

In  a  few  cases  in  which  melanoderma  was  absent  until  the  end  of 
the  disease,  the  diagnosis  of  Addison's  disease  was  based  upon  the  pro- 
gressive loss  of  power  and  digestive  disturbances  for  which  there  w^as  no 
other  explanation.  The  principal  lesion  found  at  autopsy  was  disease  of 
the  suprarenal  capsules  (FenTvIck).  To  be  historically  accurate,  we 
should,  as  LeA\in  actually  did,  exclude  cases  "uithout  bronzed  skin  from 
the  group  of  Addison's  disease.  On  the  other  hand,  too  strict  adherence 
to  the  integrity  of  the  three  chief  symptoms  of  Addison's  disease  would 
lead  to  an  imperfect  understanding  of  the  deviating  types.  Such  a  classi- 
fication is  also  justified  by  many  analogies. 

For  example,  were  those  cases  only  to  be  regarded  as  Basedow's 
disease  which  present  all  the  characteristic  symptoms,  as  tremor,  exoph- 
thalmus,  struma,  and  tachycardia  in  classic  form,  it  would  be  necessary 
to  exclude  all  those  cases  in  which  one  or  the  other  symptom  was  lacking. 
Yet  such  cases  are  sufficiently  well  known  and  recognized  as  "formes 
frustes"  of  the  disease.  In  like  manner  scarlet  fever  may  exist  without 
a  rash,  and  pellagra  vdthout  eruption.  It  is  probable,  therefore,  that 
cases  of  Addison's  disease  without  melanoderma  will  maintain  their 
place  among  the  clinical  types  of  the  disease. 
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Nevertheless  melanoderma  is  a  very  important  lesion  of  Addison's 
disease,  particularly  from  the  stanilp(»int  of  diagnosis,  and  for  this  reason 
its  elinii-al  pt-cuHaritics,  especially  of  location,  must  carefully  be  con- 
sideri'd. 

Beginninfr  with  the  heatl,  attention  first  may  be  calli'd  to  the  different 
ways  in  which  this  pigmentation  may  occur  upon  the  scalp.  Cases 
have  been  reported  in  which  the  pigmentation  ceased  more  or  less  abrui)t!y 
at  the  border  of  the  hair  and  the  seal])  remained  entirely  free  from  j)ig- 
ment.  In  others  a  uniform  and  even  very  intense  pigmentation  of  the 
scalp  was  noted.  As  a  rule,  the  hair  itself  is  not  pigmented,  although 
in  a  few  cases  a  change  of  color  from  light  Vjrown  to  dark  brown  or  even 
black  has  been  observed.  The  skin  of  the  face  is  one  of  the  mo.st  deeply 
pigmented  regions,  but  otherwise  presents  little  that  is  peculiar.  Ger- 
hardt  described  the  frequent  and  characteristic  occurrence  of  a  very 
dark  band  of  pigment  along  the  margins  of  the  lids. 

The  skin  of  the  trunk  as  a  whole  is  of  a  lighter  shade,  interspersed 
with  relatively  small  areas  of  darker  pigmentation.  The  distribution 
of  the  latter  is  dependent  upon  the  normal  excess  of  pigment  in  certain 
parts  of  the  body  and  upon  the  constriction  of  clothing.  The  former 
manifests  itself  in  an  intense  pigmentation  of  the  areola?  of  the  nipples, 
especially  in  women  who  are  or  have  been  pregnant,  of  the  anal  folds, 
and  of  the  genitals;  the  latter  especially  in  men,  in  whom  the  penis  and 
scrotum  are  frequently  described  as  almost  black.  In  women  who 
have  been  pregnant  the  linea  alba  also  shows  a  very  dark  color. 

The  effect  of  constricting  clothing  is  most  noticeable  in  thin  people. 
In  these  there  may  be  remarkably  deep  pigmentation,  not  only  of  the  parts 
of  the  body  affording  support  to  the  clothing,  but  also  of  all  the  bony 
ridges  and  prominences.  Not  only  are  the  shoulders,  axillary  folds,  and 
iliac  crests  ver\'  deeply  pigmented,  but  also  the  skin  over  the  clavicles, 
manubrium  sterni,  spines  of  the  scapulae,  spinous  processes  of  the  verte- 
brae, and  tuberosities  of  the  ischia.  In  women  and  men  who  wear  belts 
the  waist  is  frequently  encircled  byaver\nntense  bro"^Ti  ring  corresponding 
to  the  position  of  the  belt.  The  occiurence  also  of  widely  scattered, 
deeply  pigmented  spots  over  the  whole  surface  of  the  trunk  has  already 
been  mentioned. 

In  the  extremities  the  pigmentation  usually  is  deepest  on  surfaces  ex- 
posed to  the  sun  and  on  the  extensor  surfaces  and  prominences  near  the 
joints.  On  the  palms  and  soles  the  pigmentation  is  faintest ;  in  some  cases 
there  may  be  none  at  all,  in  others  it  may  be  faint  or  in  spots  or  only  on 
the  crests  of  such  folds  as  may  be  present.  The  absence  of  pigmentation 
from  the  bed  of  the  nails  is  quite  characteristic,  although  not  without  fre- 
quent exceptions.  Yet  even  when  the  pigmentation  of  the  matrix  of  the 
nails  is  present,  it  is  rarely  so  intense  as  in  the  \'icinity,  and  sometimes 
appears  as  distinct  longitudinal  stripes. 

The  effect  of  accidental  cutaneous  lesions  upon  the  pigmentation 
finally  should  be  mentioned.  Every  abnormal  irritant  acting  upon  a  cir- 
cimiscribed  area  of  skin  produces  some  effect  upon  its  color.  Local  para- 
sitic diseases  or  eczema  attended  by  itching  and  scratching  cause  a  darker 
pigmentation;  blisters  and  cupping  usually  produce  a  Uke  effect.  Cuta- 
neous scars  may  be  deeply  pigmented  or  may  be  entirely  free  from  pig- 
ment; in  the  latter  instance,  however,  they  are  surrounded  by  a  dark 
brown  areola. 

Areas  completely  devoid  of  pigment  may  arise  without  any  apparent 
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cause  in  the  midst  of  this  diffuse  pigmentation.  Such  patches  of  \'itiHgo 
are  inconstant,  but  when  present  in  any  number  produce  a  very  striking, 
often  mottled  appearance.  One  case  is  reported  of  the  sudden  appear- 
ance of  vitihgo  patches  attaining  a  diameter  of  5  cm. 

So  much  for  the  typical  pigmentation.  Not  every  case  of  Addison's 
disease  presents  pigment  in  all  these  situations,  or  if  present  the  intensity 
of  the  pigmentation  may  vary.  Not  infrequently  the  pigment  is  confined 
to  certain  parts  of  the  body,  as  the  upper  extremities,  or  the  face  and  neck ; 
or  a  certain  part  of  the  body  ordinarily  pigmented  may  remain  entirely 
free.  It  should  again  be  stated  that  the  occurrence  of  Addison's  disease 
without  pigmentation  is  recognized. 

Pigmentation  of  the  mucous  membranes  is  of  the  greatest  importance, 
particularly  in  differential  diagnosis.  In  the  majority  of  cases  it  appears 
here  later  than  in  the  skin,  and  is  only  rarely  diffuse.  This  pigmentation 
is  of  regular  occiurrence  only  in  the  mucous  membrane  of  the  mouth. 
Karely  the  lips  may  present  a  diffuse,  purplish  or  chocolate-brown  colora- 
tion, much  more  frequently  the  pigment  appears  in  the  form  of  brown  or 
black  spots  or  lines,  especially  at  the  angles  of  the  mouth.  There  is  often 
a  horizontal  line  of  pigment  on  the  mucous  membrane  of  the  cheeks,  form- 
ing a  continuation  of  the  fissure  of  the  lips.  Upon  the  mucous  membrane 
of  the  gums,  hard  and  soft  palate,  and  tongue,  the  pigment  occurs  almost 
exclusively  in  the  form  of  spots.  In  very  exceptional  cases  a  smoky-gray 
coloration  of  the  tongue  and  posterior  pharyngeal  wall  has  been  observed. 
Pigment  spots  upon  the  larynx  and  small  hemorrhages  in  the  oral  mucous 
membranes  have  been  seen  in  rare  instances. 

No  constant  changes  are  found  in  the  other  mucous  membranes.  It 
was  stated  for  a  long  time  that  the  ocular  conjunctivae,  more  particularly^ 
over  the  sclerse,  never  participated  in  the  universal  pigmentation,  but, 
on  the  contrary,  were  conspicuous  for  their  striking  pearly-white  color. 
Upon  superficial  examination  this  statement  may  still  seem  to  hold  good, 
but  upon  closer  examination  numerous  deviations  will  be  found.  Although 
the  whole  conjunctiva  is  never  pigmented  to  a  noticeable  degree,  it  is  not 
unusual  to  find  (as  Leva  particularly  reports)  small  and  not  very  dark 
spots  of  pigment  upon  both  palpebral  and  ocular  conjunctiA^se. 

Pigmentation  of  the  mucous  membranes  of  the  genitals  is  now  and 
then  noted.  The  nymphge  and  vaginal  mucosa  have  been  described  as 
"black,",  and  on  the  glans  penis  spots  of  brown  pigment  are  quite  fre- 
quently seen. 

Exceptional  cases  of  genuine  Addison's  disease  may  nm  their  course 
and  terminate  fatally  vdthout  any  pigmentation  of  the  mucous  mem- 
branes. More  rarely  the  mucous  membranes  are  pigmented  but  the  skin 
is  not.  It  is  e\ddent  that  both  groups  of  cases  present  considerable  diag- 
nostic difficulties. 

Apart  from  the  occurrence  of  pigmentation,  the  skin  and  mucous 
membranes  very  seldom  present  any  other  alterations.  As  a  rule,  the 
skin  is  smooth  and  elastic;  in  rare  cases  the  onset  of  pigmentation  is 
attended  by  itching ;  dryness  and  desquamation  have  been  observed,  and, 
on  the  other  hand,  excessive  perspiration. 

In  several  cases  a  very  disagreeable  odor  from  the  skin  has  been 
noticed,  and  in  one  case  it  was  described  as  fish-like.  In  a  few  instances 
the  breath  has  had  a  similar  unpleasant  odor.  In  one  case  a  scanty 
roseolous  eruption  was  seen  combined  with  disease  of  the  joints;  in  an- 
other  case   an   eruption   resembling   purpura.     Among   comphcations, 
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molluscum  contagiosum,  \'en'  rarely  furunculosis,  and  psoriasis  have  been 
observed. 

The  hair  presents  little  that  is  abnormal  beyond  the  occurrence  of  pig- 
mentation which  may  alTect  both  the  hair  of  the  head  and  the  beard.  In 
several  ea.st's  los.s  of  liair  wa.s  reported  with  or  without  sub-secjuent  restora- 
tion; more  rarely  the  hair  has  turned  <:;ray  during  the  course  of  the  dis- 
ease; this  took  place  in  individuals  of  relatively  advanced  age.  Alopecia 
areata  is  of  rare  occurrence. 


DISTURBANCES  OF  THE  NERVOUS  SYSTEM. 

The  most  frequent  and,  as  a  rule,  the  most  constant  symptom  from 
the  beginning  to  the  end  of  Addison's  di.sease  is  the  extreme  physical  and 
psychic  loss  of  jiower,  which  is  the  result,  at  least  in  part,  of  injury  to  the 
nervous  system.  This  condition  is  first  manifested  by  the  striking  rapidly 
occurring  fatigue  in  the  pursuit  of  customary  duties  formerly  carried  on 
without  difficulty.  At  first  the  exhaustion  is  intermittent,  but  soon  in- 
creases in  frequency  and  finally  becomes  permanent.  As  the  disease 
progresses  the  patients  not  only  become  incapaljle  of  performing  even  a 
very  simple  task,  but  show  an  increasing  distaste  for  activity  and  move- 
ment of  an}-  Ivind.  Finally  this  may  go  so  far  that  the  patients  lie  passive, 
and  even  eating  and  drinking  are  distasteful.  Psychic  symptoms  de^•elop 
simultaneoush' — for  example,  increasing  apathy,  indifference,  and  ill 
temper;  there  is  often  complete  loss  of  energy,  the  patients  are  low- 
spirited  and  apathetic,  drooping,  or  actually  melancholic ;  other  patients 
may  be  angry  or  morose,  obstinate  and  sullen.  This  loss  of  power  is  also 
manifested  by  diminished  resistance  to  external  injuries.  A  slight 
excess  (alcoholic),  a  mild  infection,  such  as  a  simple  sore-throat, 
otherwise  speedil}^  overcome,  may  be  attended  by  serious  sequels  and 
may  produce  an  aggravation  of  the  condition  ending  in  death. 

Ainong  the  remaining  nervous  symptoms,  cerebral  symptoms  must  firet 
be  mentioned.  Obstinate  insomnia  is  one  of  the  most  frequent,  and  some- 
times is  an  earty  symptom.  Less  often  somnolence  is  observed,  or  the  two 
conditions  may  alternate.  In  a  few  cases  very  frequent  yawTiing  has  been 
reported. 

Headaches  are  frequent,  but  vary  extremely  in  intensity,  duration, 
character,  and  location.  Sometimes  their  great  intensity  renders  them 
tormenting.  Vertigo,  ringing  in  the  ears,  specks  before  the  eyes,  and  a 
tendency  to  fainting  are  frequent  symptoms.  Fainting  may  occur  in  well- 
nourished,  not  visibly  anemic  individuals  upon  the  slightest  provocation ; 
e.  g.,  upon  simply  touching  the  epigastrium,  sitting  up  in  bed,  or  after  pro- 
longed standing.  Coincidently  the  face  becomes  pale,  the  pulse  almost 
disappears,  and  a  cold  sweat  often  breaks  out. 

The  above-mentioned  apathy  may  be  accompanied  by  a  progressive 
impairment  of  mental  power,  manifesting  itself  as  loss  of  memory  and  in- 
telligence, thoughtlessness,  but  in  isolated  cases  as  stupidity,  dementia, 
or  idiocy.  In  other  cases  periods  of  stimulation  or  excitement  are  ob- 
served consisting  of  anxiety,  restlessness,  or  jactitation,  all  characterized 
by  a  certain  feebleness  of  action.  Muscular  tremors  and  choreiform 
twitchings  have  been  noted  in  a  number  of  instances;  severe  general  con- 
vulsions and  epileptiform  attacks  very  rarely  occur  before  the  terminal 
stage.  Raving,  transient  delirimu,  paranoia,  and  religious  insanity  Jiave 
all  been  observed  a  few^  times. 
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The  organs  of  special  sense  are  very  rarely  affected,  and  then  only  to  a 
slight  degree.  Impairment  of  smell  and  taste,  partial  loss  of  hearing  and 
vision,  and  in  one  case  night-blindness  are  reported. 

Although  muscular  weakness  may  be  extreme,  actual  paralysis  does 
not  occur  in  Addison's  disease  unless  complicated  by  vertebral  caries,  cere- 
bral hemorrhage,  etc.  On  the  other  hand,  the  sensory  nerves  are  often 
affected,  giving  rise  chiefly  to  pain,  which  not  infrequently  is  an  early 
symptom.  The  patient  may  complain  of  vague  pains  in  all  the  extremi- 
ties, or  there  may  be  neuralgic  pains  confined  to  particular  regions,  such 
as  the  epigastrium,  hypochondria,  sacral  and  lumbar  regions,  the  extremi- 
ties, and  sometimes  even  the  joints.  The  pain  in  the  joints  may  be 
accompanied  by  transitory  swelling,  so  that  the  condition  has  been 
correctly  diagnosticated  as  articular  rheumatism.  Paresthesise  are  of 
rare  occurrence,  consisting  of  a  sense  of  numbness  or  local  death,  itching 
of  the  fingers,  and  formication ;  these  are  combined  with  pallor  and  cyan- 
osis, and  are  regarded  as  vasomotor  neuroses.  Diminished  sensibihty  is 
still  more  rare.  * 

As  yet,  very  Httle  attention  has  been  paid  to  the  reflexes.  In  the  pub- 
lications of  the  last  few  years  numerous  contradictory  statements  are 
found.  Some  of  the  reflexes  are  said  to  be  normal  or  even  increased, 
others  are  diminished  or  absent  (especially  the  patellar  reflex) . 

The  pupillary  reflexes  also  are  not  uniform;  they  are  present  as  a  rule; 
in  a  few  cases  they  were  observed  to  be  sluggish. 

In  the  last  stage  of  the  disease  violent  disturbances  of  the  nervous  sys- 
tem very  often  appear.  They  are  manifested  by  delirium,  hallucinations, 
periods  of  intense,  even  maniacal  excitement ;  further,  epileptiform  con- 
vulsions followed  by  collapse,  somnolence,  and  loss  of  consciousness,  and 
finally  complete  coma.  Irregular  respiration,  even  Cheyne-Stokes '  breath- 
ing, has  been  reported  in  several  instances.  In  a  few  cases  incoordination 
of  the  movements  of  the  eye,  rigidity  of  the  neck,  pinhead  pupils  or  in- 
equahty  of  the  pupils,  spasms  of  the  muscles  of  the  back,  and  involuntary 
micturition  have  been  observed  mthout  any  meningitic  lesions  being  dis- 
coverable at  autopsy.  However,  the  last  stages  of  the  disease  may  be 
complicated  by  actual  tubercular  meningitis  or  by  solitary  tubercles  in 
the  brain  which  may  produce  similar  symptoms. 

DISTURBANCES  OF  CIRCULATION. 

These  may  be  central  or  peripheral.  There  is  often  progressively  in- 
creasing weakness  of  the  heart.  The  cardiac  impulse  is  feeble;  the  sounds 
of  the  heart  are  faint;  the  pulse  is  small,  weak,  and  generally  somewhat 
accelerated.     In  rare  cases  slowing  of  the  pulse  has  been  observed. 

Even  moderate  physical  exercise  or  excitement  may  cause  extreme 
excitation  of  the  heart's  action  associated  ^nih  palpitation  and  irregular- 
ity. Leva  observed  stenocardial  pain  in  the  region  of  the  heart,  associated 
with  palpitation  and  dyspnea.  Rarely  anemic  murmurs  are  heard  over  the 
heart  and  blood-vessels.  The  complication  with  atheromatous  changes 
repeatedly  observed  even  in  young  persons  would  be  manifested  by  the 
well-knoT\Ti  symptoms  referable  to  the  heart  and  vessels.  Forcible  pulsa- 
tion of  the  abdominal  aorta  is  frequently  seen,  and  is  in  striking  contrast 
to  the  feebleness  of  the  peripheral  pulse.  As  the  heart  grows  weaker  in 
persons  not  anemic,  more  or  less  pronounced  cyanosis  also  occurs. 
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CONDITION  OF  THE  BLOOD. 

As  yot.thc  oxaniiiiatioiisof  the  hldod  in  Addison's  disoaso  have  yiclflfd 
very  contradictory  results. 

Addison  himself  re<j:;arded  the  disease  as  the  resultof  a  specific  anemia, 
and  n'])orted  an  increase  of  white  l)Iood-corpuscles  in  one  case.  Aver- 
l)i'ck  also  l)eli('\-es  Addison's  disease  to  l)e  a  special  type  of  anemia  which 
is  invarial)ly  fatal,  and  whicii  depends  I(>ss  ufjon  alteratiftns  in  the  elements 
of  the  blood  than  upon  a  diminution  of  its  total  ma.ss  and  alteration  of  its 
comjK)sition.  Buhl  observed  a  considerable  diminution  of  red  corpuscles 
without  leucocytosis,  and  a  great  reduction  or  complete  absence  of  fibrin. 
Averbeck,  on  the  contrary,  reports  a  case  in  which  the  blood  was  very 
n^adily  coagulable  and  there  was  a  great  tendency  to  the  ff)rmation  of 
rouleaux  without  any  leucocytosis.  The  observations  of  other  authors 
are  just  as  contradictory.  Some  report  normal  conditions;  others,  oligo- 
c}themia,  (Occurrence  of  microcytes  and  poikilocytes  with  diminution  of 
hemoglobin;  and,  finally,  the  leucocytes  are  reported  as  increased,  dimin- 
ished, or  normal. 

According  to  Nothnagel,  anemia  is  not  a  primary  symptom  of  Addi- 
son's disease.  He  was  unable  to  demonstrate  either  leucocytosis,  a  dimi- 
nution in  number  or  disintegration  of  red  corpuscles;  or  loss  of  hemo- 
globin or  rouleaux  formation;  or,  finally,  the  occurrence  of  free  pigment 
in  the  blood.     The  recent  examinations  show  no  constant  changes. 

The  number  of  red  corpuscles  and  percentage  of  hemoglobin  have  re- 
peatedly been  proved  to  be  normal  or  very  slightly  diminished.  In  a  few- 
cases  they  were  increased,  but  this  is  readily  explained  by  the  concentra- 
tion of  the  blood  in  consequence  of  profuse  diarrhea.  The  quality  and 
quantity  of  the  leucocytes  presented  no  material  differences.  An  increase 
of  eosinophiles  was  not  observed  (Kolisch  and  Pichler). 

Tschirkoff  carefully  estimated  the  amount  of  hemoglobin.  He  found 
it  but  little  changed  even  in  late  stages  of  the  disease  when  the  red  cor- 
puscles were  moderatel}^  reduced  in  number.  In  severe  cases  he  found  a 
relative  increase  of  reduced  hemoglobin,  and  apparently  methemoglobin 
also  was  present  in  considerable  quantity. 

These  recent  observations  confirm  Nothnagel's  ^^ew^  that  pronounced 
anemia  does  not  form  a  part  of  Addison's  disease.  The  abnormal  blood- 
counts  reported  by  several  authors  are  explained  by  the  occurrence  of 
complicating  tuberculosis  or  cancer  of  other  organs  or  by  the  undue  de- 
velopment of  certain  symptoms,  as,  for  example,  anorexia,  obstinate 
vomiting,  or  severe  diarrhea. 

Very  recently  F.  H.  Mueller  found  in  the  blood  of  a  patient  with  Addi- 
son's disease  who  was  taking  large  quantities  of  milk,  large  numbers  of 
actively  motile  and  glistening  granules  in  addition  to  poikiloc}i:osis.  These 
granules  were  not  modified  by  several  days'  exposure  to  osmic  acid  and 
were  not  soluble  in  acetic  acid.  He  found  the  same  elements  constantly 
in  normal  blood,  although  in  diminished  numbers. 

In  this  connection  the  results  of  the  examinations  of  the  blood  in  two 
cases  of  Addison's  disease  under  my  observation  are  reported. 

The  first  patient  was  a  young  girl  who  came  from  Miihren  to  my  hos- 
pital in  Vienna.  In  addition  to  pigmentation  of  the  skin,  particularly  on 
the  fingers,  forehead,  neck,  and  lower  extremities,  small  spots  of  pigment 
were  present  also  on  the  mucous  membrane  of  the  gums,  tongue,  and  soft 
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palate.  The  girl  was  pale,  and  anemic  murmurs  were  detected  over  the 
veins  and  heart.  She  had  taken  iron  for  chlorosis,  but  without  avail. 
Her  chief  complaints  were  general  weakness,  psychic  and  physical  slug- 
gishness. I  made  the  diagnosis  of  Addison's  disease  and  prescribed  the 
internal  administration  of  suprarenal  extract.  The  patient  continued 
this  treatment  at  her  home  with  temporary  benefit.  Several  weeks  later 
her  relatives  informed  me  that  she  had  died,  apparently  of  an  intercurrent 
pleurisy.     There  was  no  autopsy. 

On  the  day  after  the  above  examination  was  made,  preparations  of 
blood,  stained  by  Ehrlich's  method,  showed  practically  no  changes  in  the 
red  corpuscles,  especially  no  polychromatophilia  in  Ehrlich's  sense,  and 
no  abnormal  coloration  of  the  plasma.  The  number  of  leucocytes  was 
apparently  normal.     The  differential  count  was  as  follows : 

Polynuclear  neutrophiles 46.8% 

Eosinophiles    4.0% 

Transitional  forms 4.6% 

Large  mononuclear   8.0% 

Small  mononuclear  (lymphocytes)   36.6% 

The  considerable  increase  of  mononuclear  forms,  especially  of  lympho- 
cytes, in  this  case  is  striking. 

The  second  patient  was  a  middle-aged  woman  who  came  to  me  after 
the  diagnosis  of  Addison's  disease  had  already  been  made  by  Nothnagel. 
In  addition  to  a  faint,  diffuse  pigmentation  of  the  face  and  hands  this  pa- 
tient presented  a  few  scattered  spots  on  the  mucous  membrane  of  the 
cheeks  and  gums  and  a  slight  pallor  of  all  the  mucous  membranes,  but 
otherwise  no  abnormal  appearances.  The  blood-pressure  was  diminished, 
measuring,  according  to  Basch,  125  mm.  in  the  radial  artery.  I  first  saw 
the  patient  in  the  spring  of  1896.  At  that  time  the  examination  of  the 
blood  was  as  follows : 

Red  corpuscles 4,425,000  \  ,   .  goy 

White  corpuscles     6,950  J 

Hemoglobin  (Fleischl) 65% 

Color-index 0.73 

In  the  fresh  preparation,  blood-plates  and  fibrin  present  in  normal 
quantity,  rouleaux  formation  good ;  in  the  stained  preparation,  marked 
difference  in  the  size  of  the  red  corpuscles,  but  no  actual  macrocytes  or 
microcytes.  No  poikilocytosis,  no  nucleated  red  corpuscles.  Differen- 
tial count  as  follows : 

Polynuclear  neutrophiles 62.8% 

Eosinophiles    3.5% 

Transitional  forms    4.1% 

Large  mononuclear 6.9% 

Small  mononuclear  (lymphocytes)    22.7% 

At  this  time  an  excess  of  lymphocytes  was  lacking.  The  patient  went 
to  Franzensbad,  took  a  four  weeks'  cure,  and  again  visited  me.  Her  ap- 
pearance was  somewhat  improved.  Another  examination  of  the  blood 
resulted  as  follows: 

Red  corpuscles 4,550,000 

White  corpuscles 5,600 

Hemoglobin  (Fleischl)     80% 

Color-index    0.88 
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Examination  of  tlie  fresh  specimen:  rouleaux  formation  good,  blood- 
plates  ahuiulant,  lil)rin  formation  very  slight. 

KxaniiiKition  of  the  stained  preparation:  no  abnormalities  of  size  or 
shape  and  no  nueleation  among  the  red  corpuscles. 

DilTerential  count  of  leucocytes: 

Polynuclcar  neutrophilcs 57. 14% 

Eosinojihilos 4.65% 

Transitional  forms 3.7  % 

Larjii'  iiioiioiuiclcar 4.65% 

Small  mononuclear  (lymphocytes) 29.86% 

In  spite  of  the  improvement  of  the  anemia  and  the  distinct  increase  of 
hemoglobin,  there  was  found  in  the  second  examination  of  this  patient's 
blood  a  moderate  increase  of  lymphocytes;  at  least,  a  relative  increase  as 
compared  with  the  polynuclear  forms.  This  condition  has  never  been 
observed  in  recovery  from  other  anemias,  and  has  already  been  reported 
by  Ehrlich,  in  connection  with  the  account  of  a  case  of  posthemorrhagic, 
pernicious  anemia,  as  of  unfavorable  prognostic  significance,  since  it  indi- 
cates an  abnormal,  regenerative  action  of  the  spleen  and  lymph-glands  as 
opposed  to  the  bone-marrow.  Although  no  positive  conclusions  can  be 
based  upon  these  few  observations,  I  should  consider  it  advisable  to  investi- 
gate this  subject  further  in  suitable  cases,  and  to  give  a  guarded  prognosis 
if  the  relative  number  of  lymphocytes  is  found  to  be  progressively  increas- 
ing, even  though  the  patient  may  feel  comparatively  well. 

DISTURBANCES  OF  THE  ABDOMINAL  ORGANS. 

Tn  Addison's  disease  a  large  number  of  symptoms,  both  subjective  and 
objective,  are  referable  to  the  abdomen. 

On  inspection  of  the  abdomen  there  ma}'  be  two  abnormal  conditions 
recognized:  on  the  one  hand,  the  abdomen  may  be  swollen  and  tym- 
panitic; on  the  other,  collapsed,  or  even  hollowed. 

In  many  cases  upon  palpation  nothing  abnormal  is  found.  In  another 
considerable  group  the  abdomen  is  the  seat  of  spontaneous  pain  and  ten- 
derness upon  pressure.  The  former  may  be  variously  situated;  some- 
times only  a  slight,  indefinite  pain  "all  through  the  stomach"  is  com- 
plained of,  or  the  pain  maybe  intense  and  increased  by  movement.  In  the 
latter  case  the  whole  abdomen,  as  a  rule,  is  extremely  painful  on  pressure, 
and  this  symptom  has  repeatedly  led  to  an  incorrect  diagnosis  of  peri- 
tonitis. The  interpretation  of  this  symptom  becomes  still  more  difficult 
if,  as  has  actually  been  observed,  an  indefinite  resistance,  diffuse  or  cir- 
cumscribed, is  found  upon  palpation;  for  tubercular  peritonitis  has  also 
been  observed  as  a  complication  of  Addison's  disease. 

Of  more  frequent  occurrence  are  the  sharply  localized  pains  situated 
chiefly  in  the  epigastrium  and  in  the  lumbar  and  sacral  regions. 

The  epigastric  pain  is  the  most  frequent,  and  is  apt  to  be  very  severe 
and  persistent,  often  intensified  by  pressure,  and  frequently  relieved  only 
by  bending  the  body  forward.  The  neuralgic  character  of  this  pain  some- 
times suggests  lead  colic  or  the  gastric  crises  of  tabes.  The  pain  may 
radiate  from  the  epigastrium  in  the  form  of  a  typical  intercostal  neuralgia, 
or  may  extend  irregularly  into  the  hypochondriac  regions,  toward  the 
back,  or  into  the  shoulder  and  arm ;  so  that  hepatic  colic  may  be  simulated 
when  on  the  right  and  gastric  ulcer  when  on  the  left  side. 

Next  in  frequency  are  the  lumbar  and  sacral  pains.     These,  as  a  rule, 
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are  deep  seated ;  although  in  some  cases  there  may  be  well-marked  cutane- 
ous hyperesthesia.  A.  Fraenkel  explains  this  hyperesthesia  as  the  result  of 
radiation  such  as  occurs  in  other  neuralgias.  In  like  manner  he  regards 
the  attacks  of  dyspnea  and  subjective  sensation  of  air-hunger  seen  in 
Addison's  disease  as  due  to  the  abdominal  neuralgia,  analogous  to  the 
attacks  of  thoracic  oppression  and  dyspnea  occurring  in  ulcer  of  the  stom- 
ach. According  to  Traube,  these  latter  attacks  are  the  equivalents  of  the 
neuralgic  pains  by  transference  of  stimulation  from  the  gastric  to  the  pul- 
monary branches  of  the  vagus  nerve. 

Among  all  the  organs  of  the  abdominal  cavity,  the  digestive  apparatus 
most  frequently  presents  severe  symptoms,  which  may  temporarily  wholly 
dominate  the  clinical  picture  of  the  disease.  It  is  true  that  cases  have 
been  reported  in  which  all,  or  at  least  a  majority,  of  the  other  symptoms  of 
the  disease  were  well  developed,  yet  the  digestive  organs  continued  nor- 
mally to  perform  their  function,  and  nutrition  was  maintained  until  the 
end  and  was  extremely  good,  in  contrast  with  the  other  severe  symptoms. 
These  cases  are  in  the  minority;  in  the  great  majority  digestive  disturb- 
ances are  found,  and  these,  together  with  the  striking  loss  of  power,  are  the 
most  frequent  early  symptoms  of  the  disease.  They  begin,  as  a  rule,  in- 
sidiously with  impairment  of  appetite  which  the  patient  cannot  account 
for.  Often  they  immediately  succeed  some  error  in  diet,  and  then  become 
persistently  worse. 

The  anorexia  is  followed  by  a  sense  of  weight  and  fulness  in  the  epigas- 
trium, which  is  generally  increased  by  eating.  The  tongue  is  moderately 
coated  as  a  rule,  rarely  dry,  and  the  breath  is  frequently  fetid.  As  a  re- 
sult, the  patient  frequently  acquires  a  profound  distaste  for  food,  par- 
ticularly meats.  To  these  symptoms  are  added  eructations  of  gas,  pyro- 
sis, in  other  cases  typical  and  not  infrequently  very  violent  attacks  of 
gastralgia,  uneasiness,  nausea  and  vomiting,  and  in  a  few  cases  also  par- 
oxysms of  obstinate  hiccough. 

The  chief  gastric  symptom  is  vomiting.  At  the  beginning  of  the  dis- 
ease it  may  be  independent  of  the  taking  of  food,  occurring  in  the  morning 
when  the  stomach  is  empty,  the  vomited  matters  being  scanty  and  con- 
sisting of  a  colorless  or  bile-stained  mucus,  closely  resembling  the  morning 
vomiting  of  alcoholics  (Guermonprez) .  On  the  contrary,  even  from  the 
very  beginning,  the  vomiting  may  be  associated  with  the  taking  of  food, 
and  this  is  always  the  case  in  the  late  stages  of  the  disease.  This  symptom 
is  subject  to  intermissions  of  weeks  or  months,  which  are  followed  by 
severe  exacerbations,  arising  without  any  apparent  cause,  or  as  the  result 
of  a  slight  attack  of  indigestion.  As  a  rule,  however,  the  frequency, 
severity,  and  duration  of  vomiting  are  increased  toward  the  end  of  the 
disease,  nutrition  is  greatly  interfered  with,  and  the  patient  becomes  very 
much  reduced.  In  some  cases  there  may  be  no  gastric  disturbances  what- 
ever, while  in  others  a  hearty  appetite  may  continue,  although  the  loss  of 
power  is  extreme  and  the  patient  suffers  from  severe  cardialgia  and  fre- 
quent vomiting.  Cases  with  ravenous  appetite  have  been  reported  by 
Peacock,  Kussmaul,  and  Laureck ;  these  are  very  rare,  and  in  the  last  case 
mentioned,  anorexia  occurred  at  intervals  and  was  complete  in  the  ter- 
minal stage.  During  the  frequent  periods  of  remission  all  digestive  dis- 
turbances disappear;  the  emaciated  patient  may  again  become  well  nour- 
ished and  in  every  way  improved. 

In  contrast  to  the  loss  of  appetite,  thirst  may  be  excessive,  indepen- 
dently of  any  apparent  cause,  e.  g.,  severe  vomiting  or  diarrhea. 
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In  the  last  stus''  <^f  tiic  disease  the  gastric  symptoms  arc  greatly  in- 
tensititnl.  Persistent,  and  in  many  eases  uncontroiiabh!,  voniiiing  ap- 
pears, and  the  resulting  exhaustion  alone  may  be  the  immediate  cause  of 
death.  When  vomiting  is  particularly  severe,  traces  of  blood  may  be 
mixed  with  the  vomited  matters  or  ecchymoses  or  hemorrhagic  erosions  of 
the  gastric  mucous  membrane  may  be  found  after  death.  Vomiting  of 
large  ([uantities  of  l)lo()(l  does  not  occur  in  genuine  Addison's  di.sea.se,  but 
is  due  to  complications,  as  ulcer  or  cancer  of  the  stomach. 

The  physical  examiiuition  of  the  stomach  yiekls  little  of  value,  with  the 
exception  of  more  or  less  sensitiveness  to  pressure  and  occa.sional  splashing 
sounds.  The  chemical  examination  of  the  gastric  contents  and  of  the 
vomited  matters  is  also  negative,  as  a  rule.  Absence  of  free  hydrochloric 
acid  and  of  j:)ep.sin  has  been  demonstrated  in  very  few  cases  by  Leichten- 
stern,  Kahler,  Minkel,  and  Brauer. 

Intestinal  disturbances  are  often  although  not  always  present.  Con- 
stipation and  diarrhea  occur  with  almost  equal  frequency.  According 
to  Lewin's  extensive  statistics,  diarrhea  is  the  more  common,  but  these 
statistics  do  not  give  a  correct  idea  of  these  symptoms  during  the  whole 
course  of  the  disease.  In  my  investigation  of  the  literature  of  this  subject 
constipation,  sometimes  indeed  extremely  obstinate,  was  found  to  be  of 
more  frequent  occurrence  at  the  beginning  and  during  the  further  course 
of  the  disease  with  the  exception  of  the  terminal  stage.  In  certain  cases 
there  was  alternate  constipation  and  diarrhea,  and  in  a  few  instances  after 
the  administration  of  laxatives  uncontrollable  diarrhea  supervened.  In 
the  terminal  stage  of  the  disease  severe,  profuse,  and  frequently  uncon- 
trollable diarrhea  occurs  in  the  majority  of  cases,  while  the  persistence  of 
constipation  until  the  end  is  very  rare.  The  diarrhea  is  seldom  accom- 
panied by  colicky  pains,  and  tenesmus  is  even  more  rare.  Mucus  is  often 
present  in  the  stools,  blood  very  rarely  and  in  mere  traces. 

The  gastro-intestinal  distiu"bances  vary  if  the  disease  pursues  an  ab- 
normal course  or  if  intestinal  complications  are  present.  The  disease 
rarely  may  be  ushered  in  by  an  acute  intestinal  initial  stage,  which,  after 
lasting  one  or  two  weeks,  gradually  subsides  into  the  ordinary  chronic 
course.  The  symptoms  in  these  cases  are  usually  rather  violent,  consist- 
ing of  distress,  anorexia,  cardialgia,  vomiting,  and  usually  diarrhea. 
Further,  those  rare  cases  must  not  be  forgotten  in  which  the  disease  runs  a 
rapid  course  ■oith  symptoms  of  an  acute  gastro-enteritis,  terminating 
fatally  ^^•ith  collapse  and  cramps  in  the  legs,  and  strongly  simulating  acute 
arsenical  poisoning  or  cholera. 

Even  in  chronic  cases  the  gastro-intestinal  symptoms  are  very  often 
decidedly  and  considerably  influenced  and  altered  by  the  occurrence  of 
complications  which  result  chiefly  from  tuberculosis.  Tubercular  ulcers 
of  the  intestine  and  tuberculosis  elsew'here  are  of  frequent  occurrence. 
Dysenterv^  and  typhhtis  are  much  rarer  compHcations.  Hayem  and 
Lesage  report  a  case  of  Addison's  disease  complicated  by  an  enteritis 
due  to  the  pseudo-tubercle  bacillus. 

The  other  organs  of  the  peritoneal  ca^^ty  verA-  rarely  give  rise  to 
symptoms.  Enlargement  of  the  hver  and  jaundice  are  caused  by  com- 
plications, and  may  be  associated  with  enlargement  of  the  spleen,  or 
the  latter  condition  may  be  present  ^Wthoiit  the  former. 

Concerning  the  retroperitoneal  organs  there  is  little  to  say.  Disease 
of  the  suprarenal  capsules  rarely  gives  rise  to  other  local  symptoms  than 
lumbar  and  sacral  pain,  except  perhaps  the  presence  of  a  tumor. 
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The  reproductive  organs  rarely  give  rise  to  symptoms  although 
amenorrhea  at  times  occurs,  but  dysmenorrhea  is  very  rare.  In  male 
patients  impotence  has  occasionally  been  observed.  Complicating  tuber- 
culosis or  cancer  of  the  genitals  is  of  more  frequent  occurrence.  In 
women  cancer  of  the  uterus  and  ovaries  is  frequent,  tuberculosis  of  the 
tubes  and  endometrium  is  rare.  In  men  tuberculosis  of  the  epididymis 
may  occur. 

•  CONDITION  OF  THE  URINE. 

Hitherto  the  examinations  of  the  lu-ine  in  Addison's  disease  have 
been  incomplete  and  vrith  but  little  method.  The  reaction  was  in  most 
cases  acid,  the  specific  graidty  somewhat  diminished,  the  total  quantity 
normal  or  diminished.  The  few  cases  of  polyuria  reported  are  of  interest 
because  Oliver  and  Schiifer  made  use  of  suprarenal  extract  in  the  treat- 
ment of  diabetes  insipidus  -^ith  apparently  good  results.  Among  patho- 
logic constituents,  small  quantities  of  albmiiin  were  found  in  the  terminal 
stage;  well-marked  albuminuria  occurred  only  in  the  presence  of  com- 
plicating renal  disease.  Small  quantities  of  hippuric  and  taurochohc 
acids  have  been  found.  Marino  Zucco,  Dutto,  and  Albanese  found 
neurin  in  the  urine.  Ewald  found  a  hitherto  unknown  amin  base  lAith 
an  element arA^  composition  represented  by  the  formula  C^H^NOg.  Uro- 
bilin was  observed  in  a  few  cases;  in  the  majority  the  urinary  coloring- 
matters  were  reduced.  Thudichum  foimd  uromelanin  in  one  case.  Ac- 
cording to  previous  analyses,  the  excretion  of  the  normal  constituents  of 
the  urine  is  not  materially  changed.  The  excretion  of  urea  was  dimin- 
ished in  many,  that  of  uric  acid  in  a  few  cases.  Leva  reports  in  one 
patient  the  diminished  excretion  of  creatin.  Indican  was  frequently 
increased.  Leva  and  Rosenstirn  found  all  the  constituents  of  the  urine 
equally  diminished,  T\dth  the  exception,  according  to  the  latter  author, 
of  sulphuric  acid.  Leva  rejDorts  the  striking  marked  increase,  sometimes 
even  twenty-fold,  of  the  volatile  fatty  acids  (acetic  and  formic).  Noth- 
nagel  and  v.  Jaksch  found  acetoniu"ia  in  a  comatose  patient  A\dth  Addi- 
son's disease.  At  a  not  very  advanced  stage  of  the  disease,  Kolisch 
and  Pichler  determined  by  careful  quantitative  analyses  that  the  utiliza- 
tion of  food  and  the  destruction  of  albumin  were  normal. 

In  my  second  case,  mentioned  above,  Dr.  Kolisch  made  a  quantitative 
analysis  of  the  twenty-foiu"  hours'  cjuantity  of  urine  with  the  following 
results:  Quantity  1000  c.c,  specific  gra^dty  1017,  urine  very  cloudy  from 
urates,  dark  yellow.  No  nucleo-albumin,  no  albumin,  no  sugar,  no 
acetone,  indican  not  increased.  Total  nitrogen  9.38  gm.,  ammonia  0.3, 
uric  acid  0.42,  uric  acid  nitrogen  0.14,  xanthin  basic  nitrogen  0.12,  total 
phosphoric  acid  1.7,  united  to  alkalies  1.3,  united  to  earths  0.4.  Acidity: 
100  c.c.  urine  correspond  to  12  c.c.  decinormal  alkaline  solution. 

Dr.  Freund  gave  me  the  following  analysis  of  the  urine  in  another 
case  of  Addison's  disease:  Quantity  1100  c.c,  specific  gra\dt3"  1023, 
reaction  acid;  acidity  2.1  gm.  hydrochloric  acid;  alkalinity  1.3  gm.  sodium 
hydrate.  Urine  almost  clear,  amber-yellow;  sediment  containing  mucus, 
numerous  spermatozoa,  crystals  of  uric  acid,  leucocytes.  Total  nitrogen 
11.3;  urea  nitrogen  9.5;  alloxuric  bodies  nitrogen  0.35,  consisting  of  uric 
acid  nitrogen  0.15  and  xanthin  basic  nitrogen  0.20;  ammoniacal  nitrogen 
0.12.  Indexed  and  skatoxyl  very  abundant,  oxalic  acid  increased.  Oxy- 
acids,  somewhat  increased.  Ether  sulphuric  acid  0.27,  total  sulphuric 
acid  2.5,  sulphuric  acid  from  sulphates  1.98.     Total  phosphoric  acid  2.40, 
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united  to  alkalies  2.1,  united  to  earths  0.:^.  Chlorids  9.8.  Albumin, 
sugar,  acetone,  diacetic  acid,  urobilin  wanting.  Albunio.ses  present, 
traces  of  pejjtone.  Melanin  reaction  negative,  reducing  power  of  the 
urine  increased  (uric  acid  solvi-nt  power  0.4S).  (Jlycuronic  acids  plaiidy 
demonstrable. 


DIFFERENTIAL  DIAGNOSIS  OF  ADDISON'S  DISEASE  AND 
OF  DISEASES  OF  THE  SUPRARENAL  CAP- 
SULES IN  GENERAL. 

As  the  diagnosis  of  scarlet  fever  is  usually  determined  by  the  presence 
of  a  typical  rash,  so  in  the  absence  of  the  latter  the  diagnosis  of  scarlet 
fever  ^^•ithout  rash  is  definitely  established  by  other  symptoms,  therefore 
the  differential  diagnosis  of  Addi.son's  disease  must  be  differently  reached 
according  as  the  case  is  one  with  pronounced  pigmentation  or  one  in 
which  tins  most  prominent  diagnostic  sign  is  lacking. 

It  has  already  been  stated  that  there  are  cases  of  Addison's  disease 
without  melanoderma.  In  our  opinion  the  bronzing  of  the  skin  is  a 
symptom  of  as  conspicuous  diagnostic  importance  as  the  scarlatinal  rash 
in  the  diagnosis  of  scarlet  fever.  Nevertheless  it  cannot  be  regarded  as 
an  essential  constituent  of  the  pictiu-e  of  the  disease.  In  the  first-men- 
tioned group  of  cases  the  pigment  is  ob\'iously  the  starting-point  in 
the  differential  diagnosis,  and  a  large  number  of  other  affections  must 
be  considered  which  are  characterized  by  a  hke  pigmentation  of  the 
skin. 

It  is  first  to  be  borne  in  mind  that  there  are  different  degrees  of  physio- 
logic pigmentation  dependent  upon  race  and  chmatic  conditions.  The 
attention  is  much  more  attracted  by  the  dark  coloration  of  a  northener 
than  by  the  like  pigmentation  in  a  southerner,  or  a  mulatto.  WTiat  is 
physiologic  for  the  one  may  be  pathologic  for  the  other.  So  that  in 
southerners  or  in  races  other  than  the  Caucasian  it  may  be  necessary 
to  differentiate  physiologic  pigmentation  from  that  of  Addison's  disease. 
For  diseases  of  the  suprarenal  capsules  may  occm-  in  any  race,  and  Addi- 
son's disease  has  actually  been  obser^-ed  in  a  Hindoo,  a  mulatto,  an 
Armenian,  and  in  a  girl  from  Lebanon  (Le^in).  In  such  cases,  in  addi- 
tion to  the  general  symptoms  of  Addison's  disease,  pigmentation  of  the 
matrix  of  the  nails  or  of  the  buccal  mucous  membrane  perhaps  may  be 
valuable.  It  is  well  known  that  in  negroes  and  mulattoes  the  matrix 
of  the  nails  is  of  the  same  color  as  the  rest  of  the  skin,  while  in  Addison's 
disease  pigmentation  in  this  situation  is  exceptional,  or,  if  it  does  occur, 
is  generally  less  intense  than  in  the  siurounding  skin.  Pigmentation  of 
the  mucous  membrane  of  the  mouth  would  speak  strongly  for  Addison's 
disease,  although  not  necessarily,  especially  if  confined  to  the  hps,  for, 
according  to  Xothnagel,  similar  pigmentation  of  the  hps  may  occur  in 
perfectly  healthy  indiA-iduals.  Pigmentation  of  the  mucous  membrane 
of  the  buccal  ca^^ty  is  more  conclusive,  although  a  few  observers — e.  g., 
Eichhorst — have  foimd  physiologic  pigmentation  even  here.  Xothnagel 
described  a  case  of  idiopathic  carcUac  hypertrophy  which  should  be  men- 
tioned in  this  connection.  It  presented,  in  addition  to  a  moderate 
pigmentation  of  the  skin,  ver^'  conspicuous  brownish-gray  spots  on  the 
mucous  membrane  of  the  hps,   cheeks,   and  tongue.     There  were  no 
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other  symptoms  of  Addison's  disease,  and  at  autopsy  the  suprarenal 
capsules  were  found  to  be  perfectly  normal. 

The  age  of  the  patient  must  also  be  considered,  for  in  very  old  people 
there  is  sometimes  a  diffuse  pigmentation  of  the  whole  surface  of  the 
body,  but  it  is  never  very  intense,  does  not  present  the  typical  localiza- 
tion of  the  pigment  of  Addison's  disease,  and  never  involves  the  mucous 
membranes.  It  is  also  important  that  Addison's  disease  is  of  the  rarest 
occurrence  in  the  aged,  and  is  characterized,  in  addition  to  other  symp- 
toms, by  apathy  and  depression  of  spirits,  while  old  people  are  apt  to  be 
humorous  and  exceedingly  talkative.  Even  in  senile  marasmus,  the 
aged  never  present  such  intense  asthenia  as  occurs  in  Addison's  disease. 

Among  the  pathologic  pigmentations  that  occurring  in  malaria  should 
first  be  considered.  In  this  disease  the  differential  diagnosis  is  based 
upon  the  history,  the  characteristic  appearances  in  the  blood  (plasmodia 
and  pigment),  and  upon  the  physical  examination  of  the  abdominal  vis- 
cera. Malarial  pigmentation  does  not  occur  in  the  form  of  circumscribed 
spots,  but  is  rather  diffuse,  and  of  an  ashen-gray  or  earthy  hue.  Pigmen- 
tation of  the  mucous  membranes  does  not  occur  in  malaria,  and  this  sign 
is  particularly  valuable  when  Addison's  disease  develops  in  an  individual 
who  has  already  had  malaria.     Several  such  cases  have  been  recorded. 

In  the  last  stages  of  pulmonary  tuberculosis  and  in  cancerous  cachexia 
pigmentations  are  encountered  similar  to  those  in  malaria.  These  may 
occur  independently  of  any  disease  of  the  suprarenal  capsules  or  of  a  lesion 
of  the  abdominal  sympathetic.  Such  cases  may  present  considerable 
difficulties,  for  all  the  characteristic  symptoms  of  Addison's  disease,  loss  of 
power,  vomiting,  diarrhea,  etc.,  may  result  from  the  underlying  disease. 
The  diagnosis  of  this  condition  is  based  upon  a  careful  consideration  of  the 
relation  and  succession  of  the  individual  symptoms  and  upon  the  appear- 
ance of  the  pigmentation,  which,  on  the  whole,  resembles  that  occurring 
in  malaria.  Furthermore,  a  moderate  "  cachectic  dropsy"  of  the  skin  is  of 
frequent  occurrence  in  these  affections,  while  in  the  cachexia  of  uncom- 
phcated  Addison's  disease  this  condition  is  exceedingly  rare.  If  the  tuber- 
cular or  cancerous  process  has  involved  the  abdominal  glands  (exclusive 
of  the  suprarenal  capsules),  the  differential  diagnosis  cannot  be  made. 

Pellagra  is  another  disease  in  which  there  may  be  extensive  pigmenta- 
tion of  the  skin.  I  refer  here  less  to  the  circumscribed  pigmentations  on 
the  neck,  backs  of  the  hands  and  feet,  and  face  remaining  behind  after  the 
specific  torpid  and  indolent  erythemas  of  pellagra,  than  to  the  diffuse  or 
rarely  spotted  pigmentation  of  the  remaining  skin.  In  my  studies  of 
pellagra  I  have  observed  this  not  only  in  the  dark  complexioned  Italians 
and  Roumanians,  but  also-  in  the  blond  Hungarians  (Czangos)  in  Rou- 
mania.  The  earher  students  of  pellagra  (Strambio,  Fehx,  Russel,  Lan- 
douzy,  and  Billod)  reported  a  similar  pigmentation  of  the  skin,  often  very 
intense,  resembhng  the  color  of  a  Gipsy  or  of  an  Ethiopian.  Their  obser- 
vations were  confined  exclusively  to  pellagra  occurring  in  the  Latin  races, 
as  Italians,  Spaniards,  and  Roumanians,  whose  skin  is  naturally  rich  in 
pigment.  I  wish  to  emphasize  particularly  the  occurrence  of  pellagrous 
pigmentation  in  the  skin  of  the  blond  Hungarian  also,  because  these  cases 
prove  beyond  doubt  that  the  pellagrous  poison  bears  a  causal  relation 
to  the  pigmentation,  and  fully  justify  an  opinion  which  I  have  already 
mentioned — that  there  is  a  form  of  pellagra  which  runs  its  course  with 
symptoms  of  Addison's  disease.  If  all  the  symptoms  of  the  case  are  taken 
into  consideration,  these  two  diseases  are  not  hkely  to  be  confounded. 
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In  the  first  place,  tlie  orytliomas  already  nientionecl  as  oceurring  almost 
exelii.si\ely  in  the  sprinfi;  and  fall  are  highly  characteristic  (;f  pellagra.  In 
cases  uncomplicated  by  malaria,  the  mucous  membranes  are  pale  or  livid 
and  are  unjjigmented.  There  is  frequently  a  very  intense  anemia,  often 
suggesting  j^ernicious  anemia,  hut  more  frequently,  to  be  sure, complicated 
with  malaria  or  syjihilis.  Pellagra  is  very  rarely  associated  with  tuber- 
culosis. Out  of  500  cases  of  pellagra  I  found  in  only  one  instance  a  condi- 
tion at  the  apex  suggestive  of  tuberculosis.  According  to  the  report  of 
the  Mercy  Hosjntal  at  Goerz,  not  a  single  case  of  tuberculosis  occurred 
among  their  jiellagrous  insane  patients  during  a  period  of  several  years, 
while  almost  all  the  other  insane  patients  living  in  the  same  wards  died  of 
tuberculosis.  It  appears  from  this  that  pellagrous  patients  are,  to  a  cer- 
tain extent,  immune  from  tuberculosis.  This  is  valuable  from  a  diagnostic 
standpoint,  because  the  relation  between  Addison's  disease  and  tubercu- 
losis is  sufficiently  well  known. 

The  contrast  between  pellagra  and  Addison's  disease  is  very  well  shown 
by  the  blood-count.  In  every  case  of  pellagra  in  which  I  examined  the 
blood  I  found,  both  during  and  after  the  erythema,  a  fairly  constant  in- 
crease in  the  number  of  the  eosinophilic  cells  even  in  those  cases  where  the 
blood  gave  no  evidence  of  a  qualitative  anemia. 

I  was  able  to  demonstrate  a  similar  increase  of  eosinophilic  cells  in  the 
mucous  stools  by  treating  the  dried  preparation  with  eosin-gh'cerin  and 
subsequent  staining  with  Lugol's  solution.  This  method  also  showed  the 
abundant  occurrence  of  Clostridia,  which  were  stained  a  deep  \'iolet  by 
iodin.  In  the  cases  of  Addison's  disease  which  Kolisch  and  I  examined 
there  was  no  increase  of  eosinophilic  cells  in  the  blood;  this  is  a  valuable 
distinction  from  pellagra. 

There  are  many  analogies  in  the  gastro-intestinal  symptoms  of  the  two 
diseases.  Bulimia  is  more  frequent  in  pellagra,  anorexia  is  conspicuous 
in  Addison's  disease.  Diarrhea  predominates  in  the  initial  stage  of  pella- 
gra, while  in  Addison's  disease  obstinate  constipation  is  the  rule  in  the  be- 
ginning, followed  by  diarrhea  in  the  terminal  stage. 

An  important  diagnostic  sign  of  pellagra  is  the  appearance  of  the 
tongue.  In  most  cases  there  are  deep  indentations  between  the  papillae 
which  may  be  regularly  arranged  like  the  squares  on  a  chess-board  or  hke 
alligator  leather — the  ger cures  of  the  French.  Nothing  of  the  kind  is 
observed  in  Addison's  disease. 

The  nervous  symptoms  of  pellagra  and  Addison's  disease  hkewise 
present  many  analogies.  In  pellagra  the  functional  psychoses  are  of 
earher  and  more  frequent  occurrence  and  comprise  melancholia,  mania, 
dehrium,  and  tendency'  to  suicide;  while  in  Addison's  disease  pronounced 
psychic  disturbances  are  rarely  found  and  only  in  the  terminal  stage. 
Pellagrous  insanity  terminates,  as  a  rule,  in  paralytic  dementia ;  the  latter 
is  never  observed  in  Addison's  disease.  Such  symptoms  as  increased  ten- 
don-reflexes, facial  reflex,  contractures,  and  muscular  atrophies  are  fre- 
quently obser\-ed  in  pellagra,  but  do  not  form  a  part  of  the  cUnical  picture 
of  Addison's  disease.  Pellagra  occurs  endemically,  it  is  dependent  upon  a 
diet  of  maize,  and  pursues  a  regularly  intermittent  course  \^'ith  relapses  in 
the  spring  and  fall ;  while  Addison's  disease  pursues  a  gradually  progres- 
sive course  independently  of  these  circumstances. 

Fmther,  in  many  cases  of  pseudoleukemia  a  general  pigmentation  of 
the  skin  is  observed.  Tliis  may  result  from  various  causes.  It  may  be 
caused  by  the.  pressure  of  enlarged  retroperitoneal  and  mesenteric  glands 
23 
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upon  the  abdominal  sympathetic  and  its  appendages,  as  has  been  de- 
scribed by  Marvin,  Wright,  and  F.  Raymond ;  or  it  may  be  due  even  to 
lymphomatous  infiltration  of  the  suprarenal  capsules  themselves.  All 
such  cases  actually  belong  to  true  Addison's  disease,  and  are  mentioned 
in  order  to  call  attention  to  the  fact  that  pseudoleukemia,  and  perhaps 
also  leukemia,  may  present  the  clinical  picture  of  Addison's  disease.  On 
the  other  hand,  this  pigmentation  may  result  from  scratching  in  conse- 
quence of  itching  of  the  skin,  especially  when  due  to  chronic  irritation. 
The  melanoderma  in  this  case  does  not  corespond  to  the  type  of  Addison's 
disease,  being  principally  confined  to  the  scratched  areas,  while  the  remain- 
ing symptoms  of  pseudoleukemia  or  leukemia  will  lead  to  the  diagnosis  of 
the  underlying  disease.  A  similar  explanation  answers  for  the  pigmentation 
occurring  in  many  other  itching  skin  diseases;  as,  for  example,  prurigo, 
eczema,  and  the  like. 

Vogt  described  as  "  vagabond's  disease"  another  form  of  melanoderma 
occurring  in  destitute  individuals  infected  with,  lice  and  exposed  to  all 
sorts  of  inclement  weather.  "WTien  such  persons  are  also  cachectic,  Addi- 
son's disease  may  be  closely  simulated,  and  just  such  cases  led  Hebra  at 
one  time  to  deny  the  existence  of  Addison's  disease  as  a  distinct  affection. 

The  diagnosis  is  based  upon  the  effect  of  baths  and  care  of  the  skin; 
upon  the  fact  that  the  skin  is  dry  and  scaly  and  presents  numerous 
scratch-marks  (of  extremely  rare  occurrence  in  Addison's  disease) ;  the 
pigmentation  is  confined  to  the  covered  parts  of  the  body  where  the  skin  is 
immediately  in  contact  wdth  the  clothing,  while  the  hands  and  feet  are  but 
faintly  pigmented,  as  a  rule;  finally,  the  mucous  membranes  are  not 
affected,  although  there  are  exceptions.  In  many  cases  this  differential 
diagnosis  may  be  extremely  difficult;  patients  with  Addison's  disease 
through  indolence  and  apathy  may  become  destitute  and  infected  with 
lice,  and  may  present  themselves  in  this  condition  for  examination. 

In  rare  instances  diffuse  pigmentation  may  be  caused  by  a  primary 
melanosarcoma  of  the  skin.  A  case  of  this  kind  was  observed  by 
Bamberger  in  the  Rudolf  Hospital  at  Vienna.  A  patient  was  ad- 
mitted to  his  wards  who  first  gave  the  impression  of  Addison's  disease. 
Her  skin  presented  a  diffuse  brownish-black  pigmentation,  but  at  the 
same  time  a  firm  glandular  tumor  was  detected  in  the  left  groin.  The 
tumor  was  firmly  adherent  to  the  subjacent  tissues,  while  the  overlying 
skin  contained  a  large  number  of  bluish-black  spots  varying  in  size  from  a 
pinhead  to  a  lentil,  scarcely  elevated  to  the  touch,  and  connected  by  dark 
lines.  In  the  skin  of  the  abdomen,  on  the  back,  and  in  the  axilla,  bluish 
tumors  as  large  as  a  kreuzer  were  found,  which,  taken  in  connection  •mth 
the  above-mentioned  glandular  tumors,  led  to  a  diagnosis  of  melanotic 
sarcoma.     The  dark  urine  gave  a  black  color  with  chlorid  of  iron. 

The  autopsy  showed  a  melanotic  sarcoma  of  the  skin  of  the  trunk  and 
extremities,  with  metastases  in  the  internal  organs  and  intact  suprarenal 
capsules.  Upon  microscopic  examination  numerous  nodules  of  melanotic 
sarcoma  were  found,  and,  in  addition,  large  numbers  of  wandering  cells 
which  had  taken  up  pigment  from  these  melanotic  growths  and  were 
carrying  it  elsewhere.     The  diffuse  pigmentation  of  the  skin  then  arose. 

Pigmentation  of  the  skin  in  Basedow's  disease  has  been  reported. 
Personally,  I  have  never  seen  diffuse  pigmentation  in  this  affection,  but 
have  observed  a  partial  pigmentation  of  the  skin  of  the  face  resembling 
chloasma  uterinum.  Chvostek  reports  a  very  interesting  case  of  severe 
Basedow's  disease  which  presented,  in  addition  to  scattered  dark  brown 
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spots,  a  diffuse  Itrnnziiij;  of  the  skin  which  disappeared  with  subsidence  of 
the  symptoms  of  the  Ba^sedow's  disease,  reappeared  with  their  recurrence, 
and  disappeared  permanently  upon  cure  of  the  disease.  The  nails  were 
white  and  there  were  no  dejjosits  of  pigment  in  the  oral  mucous  mem- 
brane. The  cases  of  recovery  from  Basedow's  disease  with  bronzed  skin 
illustrate  the  diagnostic  difficulties  arising  when  cases  of  true  Addison's 
disease  (resulting  from  disease  of  the  suprarenal  capsules  confinued  at 
autopsy)  are  associateil  with  the  symptoms  of  Basedow's  disease,  as  have 
been  reported  by  I'k-tchcr  and  ( ireenhow. 

Slight  diffuse  and  spotted  pigmentation  of  the  skin  is  frequently  ob- 
served in  scleroderma  and  sclerodactylia.  The  pigmentation  is  rarely  so 
intense  as  to  suggest  Addison's  disease.  Pigmentation  of  the  mucous 
membranes  is  absent  as  a  rule,  although  Nothnagel  reports  a  patient  who 
suffered  from  scleroderma  but  who  did  not  have  Addison's  disease,  and  in 
whom  a  deep  grayish  smoke-colored  pigmentation  of  the  buccal  mucous 
membrane  A\as  present.  The  diagnosis  is  based  upon  the  characteristic 
features  of  these  diseases.  Several  cases  of  scleroderma  with  very  intense 
and  wide-spread  pigmentation  of  the  skin  have  been  reported  as  compli- 
cated with  Addison's  disease.  At  autopsy  this  statement  was  found  to 
be  incorrect,  for  no  lesions  of  the  suprarenal  capsules  or  abdominal  sym- 
pathetic were  found. 

Diseases  of  the  female  reproductive  organs  form  a  special  group  which 
may  eventually  lead  to  pigmentation  of  the  skin.  Reference  is  not  here 
made  to  the  frecjuently  occurring  pigmentation  of  the  face,  areolae,  and 
linea  alba,  but  especially  to  a  diffuse  coloration  of  the  skin  "which,  upon 
first  sight,  may  suggest  Addison's  disease.  I  recall  a  patient  in  whom 
there  was  a  striking  pigmentation  of  the  extremities  and  trunk  and  ex- 
tensive ascites.  The  gynecologists  found  a  resistance  on  both  sides  of  the 
uterus  in  the  \'icinity  of  the  adnexa,  but  were  unable  to  state  positively 
whether  an  ovarian  tumor  was  present  or  absent.  A  prominent  surgeon 
in  Vienna  declined  to  operate,  suspecting  disease  of  the  suprarenal  capsules 
on  account  of  the  bronzing  of  the  skin.  I  found  in  the  blood  no  e\-idence 
of  cachexia,  no  diminution  of  red  corpuscles,  but  an  increase  of  eosino- 
philic cells.  The  patient  finally  decided  to  submit  to  an  operation  and 
Professor  Albert  performed  bilateral  oophorectomy  for  cystic  degeneration. 
The  most  interesting  feature  of  the  case  was  that  the  bronzing  of  the  skin 
disappeared  cjuite  rapidly  after  the  operation.  The  case,  therefore,  was 
one  of  apparent  Addison's  disease  cured  by  removal  of  the  ovaries.  This 
case,  in  connection  with  a  second  obser^'ed  by  me  in  which  a  typical  Base- 
dow's disease  appeared  after  extirpation  of  both  ovaries,  forms  an  inter- 
esting supplement  to  Chvostek's  case  mentioned  above. 

It  may  appear  paradoxical  to  speak  of  the  differential  diagnosis  be- 
tween jaundice  and  Addison's  disease.  The  ordinary  forms  of  jaundice 
present  scarcely  any  difficulty  even  when  occurring  in  extremely  cachectic 
individuals,  as  the  cancerous  and  tubercular.  Difficulty,  on  the  contrary, 
may  be  afforded  by  those  cases  of  Addison's  disease  in  which  the  bronzed 
skin  is  accompanied  by  jaundice  due  to  an  affection  of  the  glands  in  the 
portal  fissure  (cancer,  tuberculosis)  or  to  metastases  in  the  liver  or  to 
compUcations  with  diseases  of  the  biliary  passages.  In  such  cases  the 
correct  diagnosis  can  be  made  only  by  an  exceedingly  careful  separation 
of  the  symptoms  of  Addison's  disease  from  the  clinical  picture  as  a  whole. 

In  uncomplicated  cases  of  the  acute  and  chronic  varieties  of  icterus 
gra\'is  diagnostic  errors  are  not  only  possible,  but  have  actually  been  made. 
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According  to  Cochran,  in  many  cases  of  malignant  yellow  fever  the  skin  is 
eventually  of  a  bronze  hue.  Leva  reports  an  imusually  interesting  case 
from  Eichhorst's  clinic.  The  patient  was  a  strong  man  and  presented  a 
"  peculiar  light  bronze  pigmentation  of  the  skin,  most  marked  on  the  face, 
in  both  axillae,  on  the  backs  of  the  hands,  on  the  mons  veneris,  in  the  hol- 
lows of  the  knee,  on  the  back,  genitals,  and  anal  folds.  Several  spots  of 
broT\TL  pigment  were  found  on  the  mucous  membrane  of  the  hps,  a  series  of 
bro-^m  spots  of  the  size  of  peas  were  present  on  the  mucous  lining  of  the 
cheeks.  The  conjunctivge  were  stained  a  faint  yellow,  not  in  spots." 
The  patient  died  in  coma  and  the  chnical  diagnosis  was  morbus  Addisonii 
comatosus.  At  autopsy  atrophic  cirrhosis  of  the  liA'er  was  found,  while 
the  suprarenal  capsules  were  intact.  (^ATiether,  as  Leva  believes,  this  was 
a  case  of  simple  melanotic  jaundice  must  remain  undecided  in  view  of  the 
existing  cirrhotic  degeneration  of  the  liver.) 

Diabetes  mellitus  should  first  be  mentioned  among  the  other  affections 
in  the  course  of  which  melanoderma  has  been  observed.  French  cUni- 
cians,  particularly  Trousseau,  Hanot  and  Chauffard,  Letulle,  Braiilt  and 
Gaillard,  and  most  recently  Marie,  have  described  cases  of  so-called  diabete 
bronze.  This  type  of  the  disease  is  characterized  by  rapid  course,  diarrhea, 
meteorism,  and  finally  by  a  diffuse  pigmentation  of  the  skin  in  addition 
to  the  usual  diabetic  symptoms  (dryness  of  the  mouth,  polydipsia^  poly- 
phagia, polyuria,  and  glycosm-ia).  The  pigmentation  is  distributed  over 
the  whole  surface  of  the  body,  is  most  intense  on  the  face,  extremities,  and 
genitals,  and  is  distinguished  from  the  melanoderma  of  Addison's  disease 
only  b}^  the  constant  absence  of  circumscribed  spots  of  pigment  and  of 
pigmentation  of  the  mucous  membranes.  In  particularly  well-marked 
cases  the  pigmentation  presents  a  metalhc  luster  and  a  peculiar,  grayish- 
black  hue,  resembling  the  broken  surface  of  cast-iron.  In  these  patients 
there  is  coincident  enlargement  and  induration  of  the  hver.  It  is  worthy 
of  note  that  several  days  before  death  the  excretion  of  sugar  may  almost 
entirely  disappear,  and  that,  dming  the  whole  course  of  the  disease,  the 
striking  diabetic  symptoms  of  polydipsia,  polyphagia,  polyuria,  and  glyco- 
suria are  not  so  conspicuous  as  in  the  ordinary  forms  of  diabetes  melUtus. 
L'pon  postmortem  examination  the  anatomic  basis  of  this  disease  is  found 
to  be  a  hypertrophic,  pigmentary  cirrhosis  of  the  hver  (cirrhose  hyper- 
trophique  pigmentaire)  viith  sclerosis  of  the  pancreas  and  accumulation  of 
pigment  in  various  organs,  particularly  the  heart  and  lymphatic  glands. 
These  observations  are  very  suggestive  of  the  "hemochromatosis"  de- 
scribed by  V.  Recklinghausen.  The  pigment  found  in  the  organs  con- 
tained iron,  and  therefore  must  be  regarded  as  a  direct  derivative  of  the 
coloring-matter  of  the  blood.  Some  authors  consider  this  disease  as 
diabetes  mellitus  compUcated  -^-ith  hypertrophic  pigmentary  cirrhosis, 
while  Marie  regards  it  as  a  peculiar  form  of  disease,  and  places  it  at  the  side 
of  pancreatic  diabetes.  This  affection  may  easily  be  distinguished  from 
genuine  Addison's  disease  by  the  symptoms  already  described ;  the  diag- 
nosis could  be  difficult  only  in  the  terminal  stage,  after  disappearance  of 
sugar  from  the  urine. 

There  is  still  another  group  of  cases  in  which  glycosuria  and  melano- 
derma may  be  combined — namely,  where  glycosuria  is  due  to  disease  of 
the  pancreas  and  at  the  same  time  the  latter  has  involved  the  large  ab- 
dominal sympathetic  nerve  structures. 

In  certain  affections  of  the  pancreas  melanoderma  itisiy  occur  without 
glycosuria.     Such  a  case  was  reported  by  Aran  as  occurring  in  a  woman 
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twenty-five  years  of  age  whose  skin  was  the  color  of  a  mulatto  and  who 
(ii(>(l  from  proffrcssive  marasmus  accompanied  by  vomitinp  and  epigastric 
p:iiii.  At  autopsy,  caseous  dcfrcnorat ion  and  cavity-i'orniation  were  found 
in  the  pancreas  and  eidargcnicnt  and  calcification  of  the  celiac  and 
splcnico-iiancreatic  jjlands.  The  diagnosis  of  such  conditions  could  Ije 
made  only  l)V  dctcrmininp;  the  primary  disease  of  the  j)ancreas,  either  hy 
the  history  (pancreatic  colic),  the  discovery  of  a  pancreatic  tumor,  the 
occurrence  of  maltose  in  the  urine,  under  certain  circumstances  by  a  dimin- 
ished excretion  of  indigo,  or,  finally,  by  demonstrating  the  occurrence  of 
changes  in  the  stools — steatorrhea,  azotorrhea — brought  about  by  an  in- 
terference with  the  pancreatic  secretion. 

A  special  variety  of  melanoderma  results  from  the  accidental  or 
medicinal  administration  of  inorganic  poisons.  Finst  among  these  is  the 
arsenical  melanosis,  a  form  of  disease  which  has  only  recently  been  well 
understood.  This  is  most  often  observed  during  the  administration  of 
arsenic  for  medicinal  purposes,  and  may  make  its  appearance  relatively 
soon,  disapj)earing,  as  a  rule,  entirely  or  almost  entirely  after  discontinu- 
ance of  the  drug.  In  certain  cases  a  permanent  discoloration  of  the  skin 
has  been  observed.  The  cutaneous  distribution  and  locaUzation  of  the 
arsenical  melanosis  is  identical  with  the  melanoderma  of  Addison's  dis- 
ease, but  in  the  former  condition  the  mucous  membranes  are  not  involved. 
In  i^ome  cases  melanosis  is  the  only  symptom ;  in  others  further  symptoms 
of  chronic  arsenical  poisoning  may  appear — e.  g.,  disturbances  of  the  diges- 
ti^•e  and  respiratory  organs  and  of  the  central  and  peripheral  nervous 
system. 

In  some  cases  the  diagnosis  of  arsenical  melanosis  can  readily  be  made; 
under  other  circumstances  it  may  be  exceedingly  difficult,  particularly 
when  the  arsenic  has  been  introduced- into  the  system  without  the  knowl- 
edge of  the  patient  through  the  mediimi  of  Avall-paper  or  furnishings.  In 
such  cases  the  diagnosis  can  be  made  only  after  a  careful  consideration  of 
all  the  characteristic  symptoms  of  arsenical  poisoning,  or  by  finding 
arsenic  in  the  urine  or  feces.  Even  during  the  intentional  medicinal 
administration  of  arsenic  diagnostic  difficulties  may  arise;  for  example, 
cutaneous  pigmentation  may  appear  in  a  tubercular  patient  for  whom 
arsenic  has  been  ordered.  In  such  a  case  an  incorrect  diagnosis  of  Addi- 
son's disease  might  very  easily  be  made. 

The  administration  of  silver  also  may  produce  a  dark  pigmentation  of 
the  skin.  Reduced  silver  is  deposited  in  the  cutis  and  in  the  tunica 
propria  of  the  sweat-glands.  The  pigmentation  is  deepest  in  parts  ex- 
posed to  the  light.  Silver  is  present  in  the  form  of  minute  granules  of 
equal  size,  deposited  outside  of  the  cells.  On  the  contrary,  the  pigment 
of  Addison's  disease  hes  "uithin  the  cells. 

In  January,  1S92,  during  a  course  in  diagnosis  at  the  Rudolf  Hospital 
I  presented  a  patient  whose  appearance  was  of  interest  in  this  connection. 
The  patient's  face  was  pigmented,  the  ocular  conjunctiva  was  gray,  hke- 
\\'ise  the  matrix  of  the  nails  and  a  few  scars ;  the  penis  was  not  pigmented. 
It  was  learned  that  the  patient  had  been  treated  with  silver  nitrate  for  an 
affection  of  the  stomach  thought  to  be  gastric  crises ;  so  the  diagnosis  lay 
between  Addison's  disease  and  argyria.  In  argyria  the  color  of  the  skin 
is  at  first  pale  gray,  as  if  it  had  been  marked  with  a  lead-pencil,  and  the 
pigmentation  is  equally  distributed  over  the  whole  surface  of  the  body. 
If  the  administration  of  silver  is  continued,  the  color  eventually  becomes 
dark  blue,  and  has  even  been  mistaken  for  cvanosis.     Gerhardt  calls  atten- 
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tion  to  such  cases  in  his  text-book  on  "  Auscultation  and  Percussion/'  and 
offers  as  a  method  of  differentiation  the  disappearance  on  pressure  of  the 
color  of  the  lips  in  cyanosis,  while  in  argyria  the  color  remains  unchanged. 
It  is  also  to  be  borne  in  mind  that  pigmentation  of  the  visible  mucous 
membranes,  especially  of  the  mouth,  occurs  in  addition  to  pigmentation  of 
the  skin  in  workers  in  silver.  Small  blue  spots  may  be  present  on  differ- 
ent parts  of  the  body,  especially  on  the  hands  and  forearms,  although  the 
color  of  the  remaining  skin  may  remain  unchanged.  The  pigmentation 
thus  may  correspond  in  every  particular  to  that  of  Addison's  disease.  In 
such  cases  there  are  still  two  aids  in  diagnosis :  The  first  is  excision  and 
microscopic  examination  of  a  fragment  of  the  pigmented  skin ;  the  other 
is  examination  of  the  urine  for  silver,  although  a  positive  result  may  not 
occur  in  actual  argyria.  In  the  above-mentioned  patient  the  diagnosis 
was  actually  made  by  the  discovery  of  silver  in  the  urine. 

In  the  preceding  paragraphs  the  diagnostic  features  of  all  possible 
forms  of  melanoderma  have  been  presented  and  the  feasibility  of  a  correct 
diagnosis  in  the  majority  of  the  cases  noted.  That  this  cannot  always  be 
made  is  well  shown  by  a  case  brought  before  my  clinic. 

The  patient  was  a  man,  thirty  years  of  age,  who  presented  a  diffusely 
mottled  pigmentation  of  the  skin  and  pigmented  spots  upon  the  buccal 
mucous  membrane.  The  conjunctiva  and  matrix  of  the  nails  were  un- 
stained. His  appearance  corresponded  in  every  particular  with  the 
melanoderma  of  Addison's  disease.  The  patient  was  an  Itahan,  but  did 
not  eat  polenta,  and  stated  that  his  skin  had  been  so  brown  since  birth  that 
he  was  frequently  mistaken  for  a  Gipsy.  Some  years  before  he  had  had 
intermittent  fever  which  yielded  to  quinin.  The  physical  examination 
showed  splenic  tumor  and  enlargement  of  the  liver  and  of  a  gland  in  the 
left  axilla.  The  patient  had  an  atfack  of  intermittent  fever  while  at  the 
hospital;  no  plasmodia  were  found,  but  leucocytosis  was  present.  By 
occupation  he  was  a  gold-worker,  and  as  such  had  a  good  deal  to  do  with 
silver,  but  none  was  found  in  the  urine.  Finally,  in  addition  to  quinin, 
which  now  had  no  effect  on  his  febrile  attacks,  the  patient  received  arsenic 
for  a  considerable  period  of  time.  Although  loss  of  power  and  gastro-intes- 
tinal  symptoms  were  absent,  the  case  was  thought  to  be  one  of  Addison's 
disease  on  account  of  the  characteristic  color  and  typical  distribution  of 
the  pigment.  In  making  the  diagnosis  I  had  to  differentiate  between  no 
less  than  six  forms  of  melanoderma;  namely,  congenital  pigmentation, 
malarial  cachexia,  pseudoleukemia,  argyria,  arsenical  melanosis,  and 
Addison's  disease.  The  chnical  picture  did  not  correspond  entirely  to 
any  one  of  these  conditions,  but  it  was  finally  decided  that  the  case  was 
most  probably  a  protracted  pseudoleukemia,  locahzed  perhaps  in  the  ab- 
dominal glands.  Whether  this  view  was  correct  or  not  I  do  not  know  to 
this  day,  for  the  patient  improved  and  left  the  hospital,  and  I  have  never 
seen  him  since. 

If  the  diagnosis  of  Addison's  disease  is  difficult  in  the  presence  of 
melanoderma,  in  the  absence  of  this  symptom  it  is  often  rendered  quite 
impossible.  Difficulties  then  can  arise  in  all  directions.  Such  a  case  of 
concealed  Addison's  disease  may  possibly  be  suspected  if  the  other  cardinal 
symptoms,  loss  of  power  and  gastro-intestinal  disturbances  with  pain  in 
the  epigastrium  and  back,  are  typically  developed  without  any  apparent 
cause.  It  is  impossible  to  formulate  any  general  rules  for  the  diagnosis 
of  these  cases;  it  is  also  impossible  to  discuss  in  detail  the  differentiaMiag- 
nosis  of  every  pathologic  condition  simulating  this  form  of  Addison's 
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disease.  Such  cases  may  l)e  encountered  in  numerous  disguises,  for  in- 
stance, in  the  l)egiiuung  and  subsequent  course  as  neurasthenia,  hysterias, 
hyperemesis  gravidarum,  aneurysm  of  the  abdominal  aorta,  ulcer  or 
cancer  of  the  stomach,  circumscribed  peritonitis,  etc.;  in  the  terminal 
stage  as  meningitis,  typhoid  fever,  acute-  general  peritonitis,  internal 
strangulation,  ureiuia,  acute  arsenical  poisoning,  or  even  cholera.  The 
endless  reports  of  cases  of  Addison's  disease  give  numerous  examples  of  the 
occurrence  of  such  usually  umecognized  ca.ses.  This  polymorphism  of 
the  disease  is  largely  based  on  the  multiformity  of  the  caases. 

It  is.  to  say  the  least,  strange  that  in  the  classic  cases  of  Addison's  dis- 
ease with  melanoderma  very  little  attention  is  paid  to  the  anatomic  basis 
of  the  disease ;  while  as  soon  as  the  bronzed  skin  is  lacking  we  cling  to  the 
suprarenal  capsules,  not  venturing  to  diagnosticate  a  given  set  of  symp- 
toms as  "  Addison's  disease  without  melanoderma"  unless  the  suprarenal 
capsules  are  found  to  be  diseased,  either  accidentally  at  operation  or  after 
death.  In  the  latter  event  we  are  perfectly  willing  to  admit  that  the 
essential  diagnostic  feature  is  afforded  by  the  suprarenal  capsules,  while  in 
the  classic  cases  with  melanoderma  we  are  still  inclined  to  attribute  the 
chief  role  to  the  sympathetic  system.  One  thus  unconsciously  proves 
how  intimately  connected  melanoderma  and  the  sympathetic  system  are, 
on  the  one  hand,  and  the  remaining  symptoms  of  Addison's  disease  and 
the  suprarenal  capsules,  on  the  other;  and  thus  also  unconsciously  admits 
that  nevertheless  the  fundamental  lesion  of  Addison's  disease  is  found  in 
the  suprarenal  capsules. 

This  being  admitted,  it  remains  to  search  for  the  diagnostic  features 
by  means  of  which  pathologic  changes  in  the  suprarenal  capsules  may  be 
recognized  dming  life,  particularly  when  the  symptoms  of  Addison's  dis- 
ease are  absent.  The  means  at  our  disposal  for  the  solution  of  this  prob- 
lem are  ver\"  insufficient,  for  there  are  only  a  few  uncertain  signs  capable 
of  calling  oiu-  attention  to  the  suprarenal  capsules  in  the  diagnosis  of  diffi- 
cult cases. 

In  the  first  place,  the  local  sjTiiptoms  should  be  considered:  severe 
lumbar  pain  causing  difficulty  in  walking,  sometimes  relieved  by  bending 
the  body  forward,  often  radiating  to  the  epigastriiun.  Fiuther,  the  oc- 
cvurence  of  a  tumor  in  the  hepatic  or  splenic  region  which  may  extend 
do\^'nwa^d  almost  to  the  iliac  crest.  In  such  cases  all  the  means  should 
be  employed  which  are  in  use  for  the  differential  diagnosis  of  abdominal 
tumors.  By  thus  excluding  the  connection  of  the  tumor  ^nth  the  fiver, 
spleen,  kidney,  pancreas,  or  retroperitoneal  glands,  its  relation  to  the 
suprarenal  capsules  may  be  considered  probable.  A  positive  diagnosis 
can  sometimes  be  made  by  exploratory  puncture,  particularly  when  the 
tumor  is  cystic  or  consists  of  soft,  loose  tissue.  If  scofices  are  found  in  the 
fluid  obtained  by  puncture,  the  presence  of  an  echinococcus  cyst  is  proved. 
Fragments  of  the  tumor  perhaps  may  be  obtained  and  the  presence  be 
demonstrated  of  the  characteristic,  large,  flat,  suprarenal  cells  containing 
numerous  fat-drops  and  glycogen.  If  the  cells  are  arranged  in  double 
rows  about  very  numerous  blood-vessels,  the  diagnosis  of  perithefioma 
may  be  possible.  It  must  be  borne  in  mind  in  such  cases  that  accessory 
suprarenal  capsules  may  be  the  origin  of  the  tumors. 

A  similar  exact  diagnosis  may  at  times  be  made  when  portions  of  such 
a  tumor  escape  in  the  urine.  Then,  of  course,  the  perithelioma  has  either 
extended  from  the  suprarenal  capsules  to  the  kidney  or  may  have  devel- 
oped primarily  from  an  accessory  suprarenal  body  in  the  kidney. 
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The  possibility  of  such  a  diagnosis  is  demonstrated  by  a  case  observed 
in  our  cUnic  and  diagnosticated  by  Professor  Kolisko  as  suprarenal  peri- 
thelioma bj^  the  microscopic  examination  of  the  clot  containing  fragments 
of  the  disintegrated  neoplasm  evacuated  with  the  urine  after  preceding 
hematuria.  The  diagnosis  was  confirmed  at  autops3^  In  the  case  of 
cystic  tumors  it  might  be  possible  to  demonstrate  the  presence  of  supra- 
renal extract  by  injecting  into  animals  the  fluid  obtained  by  exploratory 
puncture  and  observing  its  physiologic  action  in  increasing  blood-pressure. 

It  is  probable  that  tiunors  of  the  suprarenal  capsules  which  contain 
the  typical  gland  cells  of  the  suprarenal  bodies  typically  arranged  even 
in  their  metastases  possess  the  property' of  secreting,  perhaps  even  in  excess, 
the  physiologically  active  substance  of  the  suprarenal  body ;  as  adenocar- 
cinoma of  the  Hver  and  its  metastases  may  secrete  bile,  and  as  adenocar- 
cinoma of  the  thyroid  gland  and  its  metastases  contain  thyreoiodin. 

Two  chnical  observations  recently  made  at  the  Vienna  General  Hos- 
pital support  this  theory.  In  the  first  case  a  moribund  patient,  twenty- 
five  years  of  age,  was  admitted  to  the  medical  wards  with  symptoms  of 
cerebral  hemorrhage.  The  case  was  diagnosticated  as  Bright's  disease 
owing  to  the  T\-iry  pulse.  At  the  autopsy  multiple  hemorrhages  were 
found  in  the  brain  identical  wdth  those  resulting  from  the  increased  blood- 
pressure  of  contracted  kidneys.  One  suprarenal  capsule  was  cancerous. 
There  was  no  disease  of  the  kidneys  or  blood-vessels  as  a  cause  for  the  in- 
creased blood-pressure.  A  similar  case  occurred  in  an  elderly  individual. 
These  observations  certainly  prove  that  the  occurrence  of  cerebral  hemor- 
rhage \\ith  a  pulse  of  high  tension  should  suggest,  particularly  in  young 
persons,  the  possibility  of  disease  of  the  suprarenal  capsules  with  patho- 
logically increased  secretion. 

Fraenkel  describes  another  case  having  an  important  bearing  upon 
this  subject,  which,  however,  in  the  abstract  at  hand  is  not  perfectly  clear 
and  free  from  criticism.  A  girl  eighteen  years  old  presented  symptoms  of 
weakness,  headache,  vomiting,  pulse  of  high  tension,  hypertrophied  left 
ventricle,  albuminuric  retinitis,  large  quantities  of  albumin,  a  few  casts 
and  epithehal  cells  in  the  urine,  no  edema,  frequent  epistaxis.  Death  oc- 
curred suddenly  in  collapse.  At  the  autopsy  a  very  vascular  tumor, 
probably  angiosarcoma,  of  the  left  suprarenal  capsule  was  found.  Both 
kidneys  appeared  normal,  but  there  were  hemorrhages  in  the  renal  pelves, 
the  mucous  membrane  of  the  small  intestine,  the  media  and  adventitia  of 
the  pulmonary  artery,  Hke^^■ise  into  the  endocardium  and  superficial 
muscular  layers  of  the  left  ventricle. 

The  clinical  picture  was  identical  with  that  of  chronic  nephritis  (con- 
tracted kidney),  while  at  the  autopsy  none  of  the  corresponding  altera- 
tions in  the  kidney  were  found.  If  this  observation  is  correct,  it  is  a  ques- 
tion whether  all  these  symptoms,  including  the  albuminuric  retinitis, 
were  not  caused  by  the  primary  disease  of  the  suprarenal  capsules,  and 
whether  the  albuminuria  noticed  during  life  should  not  be  considered  as 
the  expression  of  a  toxic  irritation  from  the  circulating  products  of  the 
suprarenal  bodies.  The  occurrence  of  multiple  hemorrhages  in  this  and 
in  the  two  cases  previously  mentioned  is  noteworthy  in  connection  with 
the  fact  that  some  authors  (Gluzinski)  observed  similar  hemorrhages  into 
various  organs  (lungs,  brain,  pleura,  pericardium,  etc.)  in  animals  after 
injections  of  suprarenal  extract. 

To  this  may  be  added  the  follov^ang  communication  from  Professor 
KoHsko.     In  young  patients  with    diseased  suprarenal  capsules  he  re- 
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poatcdly  observed  endarteritic  vascular  disease  for  whicli  no  otlicr  cause 
was  aiii)ari'iit.  It  is  easily  possible  that  this  was  not  incrcly  a  coiiu-idcnce, 
but  that  there  was  a  close  connection  between  the  disease  of  thesujirarenal 
capsules  and  that  of  the  blood-\'essels.  Hereafter  when  thickened  and 
tortuous  blood-vessels  are  found  in  a  younp;  jx-rson  and  cardiac  and  renal 
disease,  syphilis,  and  diabetes  can  be  excluded  as  etiolop;ic  factors,  the 
possibility  of  a  disease  of  the  suprarenal  bodies  should  be  borne  in  mind. 

A  clue  to  the  existence  of  primary  malignant  tumors  of  the  suprarenal 
bodies  is  afforded  by  the  occurrence  of  metastases  in  especial  organs.  The 
prostate,  thyroid,  mammary  gland,  and  suprarenal  capsule  are  charac- 
terized by  the  tendency  of  their  malignant  growths  to  form  metastases 
apart  from  regional  infections  in  the  bones,  particularly  in  the  vertebra, 
long  bones,  and  skull.  If  metastases  are  found  in  these  places  of  predi- 
lection and  the  presence  of  a  primary  tumor  in  the  breast,  prostate,  or 
thyroid  gland  can  be  excluded,  the  suprarenal  capsule  then  should  be 
thought  of,  especially  if  the  metastases  are  soft  and  pulsating.  Symptoms 
of  cerebral  tumor  like^^■ise  should  call  to  mind  the  fact  that  tumors  of  the 
suprarenal  capsule  are  very  prone  to  form  metastases  in  the  central  ner- 
vous system,  particularly  in  the  brain  (Kolisko). 

Finally,  hypothermia  should  be  mentioned  as  a  very  important  symp- 
tom directing  attention  to  disease  of  the  suprarenal  capsules.  It  has  been 
stated  repeatedly  that  affections  of  the  suprarenal  capsules  are  often  char- 
acterized by  abnormally  low  temperatures;  this  is  true  not  only  of  tumors 
and  uncomplicated  tuberculosis  of  the  suprarenal  capsules,  but  also  of 
acute  purulent  inflammation  of  these  organs.  Chvostek's  case  is  a  classic 
instance  in  which  a  perinephritic  abscess  caused  by  calculus  extended  to 
the  suprarenal  capsules  and  was  characterized  in  the  final  stage  of  the 
fever  by  temperatures  of  36°,  34°,  and  even  32°  C.  (96.8°,  93.2°,  and  89.6° 
F.).  The  occurrence  of  subnormal  temperature  in  the  coiu-se  of  acute 
suppiu'ation  instead  of  the  expected  fever  is  certainly  very  striking.  There- 
fore, if  hypothermia  is  observed  in  the  course  of  an  acute  suppuration  in 
the  lumbar  region,  which  has  arisen  either  primarily  or  by  extension  from 
the  renal  pelvis,  kidney,  spleen,  liver,  or  psoas,  this  fact  should  at  once 
suggest  the  possibihty  of  a  primary  or  secondary  participation  of  the 
suprarenal  capsule  in  the  suppurating  process. 

Finally,  attention  may  be  called  to  two  diagnostic  procedures  fur- 
nished by  the  most  recent  physiologic  investigations. 

The  experiments  on  animals  by  Brown-Secjuard,  Abelous,  and  Lang- 
lois  showed  that  the  blood  of  animals  deprived  of  suprarenal  capsules  is 
poisonous,  producing  in  healthy  frogs  symptoms  similar  to  curare,  while  it 
hastens  the  death  of  animals  whose  suprarenal  bodies  have  been  removed. 
In  cases  of  disease  of  the  suprarenal  capsule  attended  by  suppression  of 
function  would  not  human  blood  possess  similar  poisonous  properties,  and 
would  not  frogs,  both  before  and  after  removal  of  the  suprarenal  capsules, 
afTord  a  sensitive  diagnostic  reaction  for  such  blood?  According  to  Cybul- 
ski,  the  urine  of  animals  which  have  been  injected  with  suprarenal  extract 
increases  the  blood-pressure;  might  it  not  be  possible  that  the  urine  of 
man  ^^^th  a  disease  of  the  suprarenal  capsules  associated  with  hypersecre- 
tion should  contain  the  similar  property  of  increasing  the  blood-pressure? 

In  the  foregoing  pages  a  few  suggestions  only  have  been  offered  for  the 
diagnosis  of  Adchson's  disease  in  the  absence  of  melanoderma ;  to  apply 
these  rightly  at  the  bedside  must  be  left  to  the  judgment  of  the  physician. 
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PROGNOSIS. 

In  general,  the  statement  holds  good  that  Addison's  disease  is  fatal. 
The  few  cases  reported  as  "  cured"  are  either  not  above  suspicion  fromthe 
standpoint  of  diagnosis,  or  are  to  be  explained  by  the  fact  that  one  of  the 
well-kno'U'n,  lengthy  periods  of  remission  had  been  mistaken  for  recovery 
and  reported  as  such.  It  is  true  that  certain  anatomic  lesions  do  not  abso- 
lutely preclude  the  possibihty  of  cm'e.  In  the  first  plsice,  tliis  is  true  of 
syphlhs;  it  also  holds  good  for  unilateral  destructions  of  the  suprarenal 
capsule  which  are  accessible  to  operative  treatment.  This  is  conceivable 
in  the  case  of  an  echinococcus  cyst  or  in  locahzed  tuberculosis  of  one  supra- 
renal capsule.  A  case  of  the  latter  kind  was  actually  reported  recently 
by  Oestreich.  There  was  Addison's  disease  "without  melanoderma;  the 
symptoms  disappeared  entirely  after  an  operation  (removal  of  the  dis- 
eased suprarenal  capsule)  performed  under  a  mistaken  diagnosis.  Whether 
the  ciure  in  this  case  wiU.  be  permanent  or  not  camiot  yet  be  determined, 
although  this  possibihty  is  by  no  means  excluded. 

It  is,  as  a  rule,  impossible  to  decide  whether  or  not  a  given  case  is  smt- 
able  for  operation.  In  the  majority  of  cases  there  is  bilateral  tubercu- 
losis of  the  suprarenal  capsules,  or  coincident  advanced  tuberculosis  of 
other  organs,  or  an  extension  of  the  process  to  the  adjacent  nerve-plexuses, 
or  malignant  tumors — in  aU  of  which  the  prognosis  is  certain. 

The  question  as  to  the  duration  of  hfe  is  based  upon  the  diagnosis  of 
the  anatomic  basis  of  the  disease.  Life  lasts  longest  in  uncompUcated 
tuberculosis  of  the  suprarenal  capsules;  carcinoma  here,  as  elsewhere, 
runs  a  more  rapid  course.  The  diuration  of  the  disease  in  most  cases  is 
one  to  three  years.  Exceptional  instances  are  reported  in  which  the 
disease  terminated  fataUy  -u-itliin  a  few  months,  and  others  in  which  the 
duration  was  eight,  ten,  or  even  thirteen  j^ears.  Even  in  these  protracted 
and  remittent  cases  the  prognosis  as  to  the  duration  of  the  disease  must 
be  very  guarded,  for  even  in  the  midst  of  relatively  good  health  severe 
symptoms  may  suddenly  appear  to  which  the  patient  succumbs  within  a 
short  time. 

TREATMENT. 

There  is  no  causal  treatment  of  Addison's  disease.  Perhaps  in  the 
future  the  fruits  of  physiolog}'  and  chemistry  \d]i  become  available  for 
therapeutic  apphcation  in  diseases  of  this  organ,  as  is  already  the  case  "^ith 
the  th^Toid  gland.  The  first  experiments  in  this  direction  have  alread)^ 
been  made.  The  internal  administration  of  suprarenal  substance  or  ex- 
tract in  diseases  of  the  suprarenal  capsules  has  been  followed  by  only 
transient  improvement  or  by  none  at  ah.  Like^vise  the  subcutaneous 
injection  of  the  extract,  as  undertaken  by  French  investigators,  in  two 
cases  beyond  increasing  the  diuresis  produced  only  negative  results.  This 
should  not  deter  from  finther  trials,  since  it  is  known  that  the  active  prin- 
ciple of  the  suprarenal  capsules  is  so  very  easity  decomposed  that  when 
administered  internally  it  probably  produces  no  effect,  and  when 
administered  subcutaneously  only  a  partial  effect.  Perhaps  intravenous 
injection  in  appropriate  cases  would  A-ield  better  results. 

The  implantation  of  a  dog's  suprarenal  capsule  into  a  patient  with 
Addison's  disease  for  therapeutic  purposes  has  already  been  attempted  by 
Augagneiu-,  with  the  result  that  the  patient,  who,  however,  was  also  in  an 
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advanced  stage  of  phthisis,  died  witliiii  three  days.  [According  to  Poll,* 
in  the  transijluntation  of  tlie  suprarenal  the  niechillary  portion,  considered 
by  tlie  pliysiologists  as  the  chief  seat  (jf  the  active  substance,  is  completely 
destroyed. 

The  effect  of  the  treatment  c)f  Addison's  disease  with  preparations  of 
suprarenal  capsules  cannot  be  determined,  at  present,  with  any  degree  of 
accuracy,  owing  to  the  inability  to  decide  upon  the  exact  nature  of  the 
questionable  cases.  The  cUnical  characteristics  of  this  affection  are  often 
not  so  sharply  defined  as  to  permit  the  diagnosis  without  a  reasonable 
doubt.  If  the  jnitii'nt  continues  to  improve,  and  eventually  recovers,  the 
condition  of  the  capsules  nuist  always  remain  unknown  unless  a  post- 
mortem examination  eventually  is  made.  A  number  of  cases  have  been 
reported  in  which  temporary  improvement  has  followed  the  use  of 
suprarenal  preparations  and  after  death  the  capsules  have  been 
found  chseased.  Vollbracht  t  treated  his  patient  for  thirty-two  days 
^^■ith  suprarenal  extract.  Improvement  occurred  during  this  period, 
but  the  patient  died  a  few  weeks  later  with  meninigitic  symptoms, 
although  e\'idences  of  meningeal  infection  were  not  found  after  death. 
The  suprarenal  bodies  were  almost  completely  destroyed,  probably  at  a 
time  when  there  were  no  clinical  e^'idences  of  Addison's  disease.  Edel  t 
also  used  the  extract  and  noticed  improvement  within  a  few  days.  The 
patient  soon  resumed  his  laborious  occupation,  and  after  five  weeks  the 
pigmentation  had  almost  wholly  disappeared.  The  remedy  was  discon- 
tinued "^ith  the  onset  of  meningitic  symptoms,  and  the  discoloration  of 
the  skin  soon  became  nearly  as  deep  as  before.  Death  took  place  after 
the  meninigitis  had  continued  for  a  week.  There  was  a  tuberciilar  nodule 
of  the  size  of  a  pea  in  the  right  suprarenal  bod}',  and  the  solar  plexus  and 
semilunar  ganglion  were  embedded  in  dense  fibrous  tissue.  Slight .  transi- 
tory improvement  from  suprarenal  extract  was  reported  also  by  Foster. § 
Tre\-ithick,  ||  on  the  contrary,  obtained  no  benefit  from  its  use.  W.  W. 
Johnston  **  has  tabulated  from  various  soiu-ces  fifty  cases  of  asserted 
Addison's  disease  treated  \\"ith  suprarenal  preparations.  Ten  cases  are 
stated  to  have  recovered  and  sixteen  to  have  improved.  He  adds  one 
under  his  o'vs'n  observation  who  showed  marked  improvement  vrith.  gain  in 
flesh  and  strength  diuing  the  five  months'  use  of  suprarenal  tablets.  Box  ft 
states  that  of  eight  cases  treated  in  St.  Thomas'  Hospital  four  died  during 
the  first  week  of  treatment.  Two  lived  ninety-five  and  one  hundred  and 
twenty-one  days  respectively,  during  which  time  3255  and  7200  grains, 
largely  of  the  medullary  pori:ion  of  sheeps'  fresh  capsules,  were  taken, 
chiefly  by  the  mouth.  Xo  permanent  improvement  and  no  increased  vas- 
cular tension  were  observed.  Two  other  patients  were  treated  -^ith  tablets 
by  the  mouth  and  vn.th.  subcutaneous  injections  of  the  watery-  glycerin 
extract,  which  at  first  caused  some  discomfort.  One  patient  did  not  im- 
prove; the  other  increased  somewhat  in  strength  and  the  pigmentation 
diminished. — Ed.] 

In  a  certain  sense  the  possibility  of  treatment  based  on  etiology  is 
afforded  by  s}-phihs.  but  unfortunately  cases  of  Addison's  disease  thus 
caused  are  of  rare  occurrence.     Finally,  when  symptoms  of  Addison's 

*  Cited  in  Centralhl.  f.  Phys.,  1898,  xii,  321. 

fWimer  kUn.  Woch.,  1899,  xii,  736. 

t  Munch,  med.  Woch..  1900,  XL^^I,  1821. 

§  Lancet,  1899,  i,  1561.  f  Lnncet.  1900,  ii.  105. 

**  Trans.  Assoc.  Am.  Phys.,  1900,  xv,  65.        tt  Practitioner,  1901,  lx^i,  520. 


364  ADDISON'S  DISEASE. 

disease  arise  from  compression  of  certain  portions  of  the  abdominal  sym- 
pathetic by  tubercular  or  lymphomatous  glands,  intravenous  injections  of 
arsenic  may  cause  a  disappearance  of  these  symptoms  by  reducing  the  size 
of  the  glands. 

The  fiui:her  treatment  is  entirely  symptomatic.  Considerable  tem- 
porary improvement  in  a  nmnber  of  cases  has  followed  the  administration 
of  glycerin,  nitroglycerin,  amyl-nitrite,  and  strA^chnin,  or  the  use  of  fara- 
dic  or  particularly  gah'anic  electricity.  Apart  from  the  emplojmient  of 
these  agents,  the  usual  indications  are  for  strengthening  diet  and  the  use 
of  tonics. 

Care  must  be  obserA'ed  in  the  treatment  of  the  frequent  constipation, 
for  persistent  and  imcontrollable  diarrhea  may  follow  the  administration 
of  drastics. 


PATHOGENESIS  OF  ADDISON'S  DISEASE. 

The  difficulty  in  systematizing  the  various  forms  of  Addison's  disease 
is  due  chiefly  to  our  imperfect  knowledge  of  the  function  of  the  suprarenal 
capsules,  in  part  to  the  great  variety  of  anatomic  lesions  occurring  in 
these  organs,  in  part  to  the  miequal  development  of  the  pathologic 
process,  and,  finally,  to  the  fact  that  disease  of  the  suprarenal  capsules  by 
contiguity  produces  disease  of  adjacent  organs  (particularly  the  nervous 
apparatus).  The  greatest  confusion  has  arisen  because  there  are  typical 
cases  of  this  affection  in  which  the  suprarenal  capsules  are  found  to  be 
perfectly  normal  at  autopsy. 

Nevertheless  the  relation  between  Addison's  disease  and  the  supra- 
renal capsules  is  so  constant  that  the  relatively  few  exceptions  are  not 
capable  of  casting  a  doubt  upon  it.  It  is  supported  by  the  experience  of 
the  last  forty  years  and  Le'^in's  extensive  statistics,  which  prove  the 
occurrence  of  disease  of  the  suprarenal  capsules  in  889c  of  the  typical  cases 
of  Addison's  disease. 

The  suprarenal  capsules,  analogous  to  the  th}Toid,  are  sometimes 
classed  as  glandular  organs  vrith.  an  internal  secretion  and  sometimes  as 
nervous  organs.  Numerous  hypotheses  have  been  advanced  in  explana- 
tion of  the  symptoms  of  Addison's  disease,  among  which  two  in  particular 
deserve  especial  consideration.  The  first  theory  attributes  the  symptoms 
of  Addison's  disease  to  changes  in  the  abdominal  s^mipathetic  and  its 
ganglia;  the  second  or  hmiioral  theory  explains  AdcUson's  disease  as  an 
autointoxication  resulting  from  distm-bances  of  the  function  of  the  supra- 
renal capsules ;  this  function  is  considered  to  render  harmless  or  neutrahze 
certain  products  of  tissue  change. 

The  former  theory  was  insufficient  for  those  cases  of  Addison's  disease 
presenting  no  lesions  in  the  sympathetic  sj'stem  and  its  tracts.  The  latter 
theory  failed  when  cases  were  found  presenting  dm-ing  hfe  the  symptoms 
of  Addison's  disease,  while  at  autopsy  the  suprarenal  capsules  were  found 
to  be  intact,  and  yet  changes  were  present  in  the  abdominal  sympathetic 
nerve  and  cehac  ganglion;  furthermore,  because  the  symptoms  of  Addi- 
son's cUsease  were  lacking  when  there  were  extensive  lesions  of  the  supra- 
renal capsules,  even  complete  caseation  of  both  organs  or  entire  absence 
of  them. 

Jiirgens  reports  a  case  of  especial  importance  in  which  an  aneurysm  of 
the  abdominal  aorta  T\ith  compression  and  consecutive  atrophy  of  the 
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splanchnic  nerve  ran  its  course  under  the  typical  ( linical  picture  of  Addi- 
son's disease. 

Other  cases  i)resente(l  (hiriiif!;  Hie  tlie  symptoms  of  Addison's  disease 
while  at  autopsy  there  was  found  a  coinhination  of  (hseases,  involving,  on 
the  one  hand,  the  suprarenal  capsules;  on  tiie  other  hand,  the  sympa- 
thetic aiul  splanchinc  nerves  and,  furtiier,  the  spinal  cord.  These  cases 
are  too  obscure  to  permit  any  positive  conchisions  to  l)e  drawn,  and  tlie 
same  is  true  of  those  cases  in  which  the  suprarenal  capsules  are  said  to 
have  been  lacking  but  no  symptoms  of  Addison's  disease  were  present. 

The  sujiporters  of  the  sympathetic  theory  claim  that  unless  the  s}'m- 
pathetic  ner\-cs  also  arc  involved  the  symptoms  of  Addison's  disease  do  not 
make  their  appearance,  althougii  the  destruction  of  the  suprarenal  cap- 
sules may  l)e  complete.  It  must  also  be  borne  in  mind  that  accessory 
su})rarenal  caj^sules  or  other  organs  may  exist  \\-hich  are  capable  of  assum- 
ing vicariously  the  function  of  the  suprarenal  bodies. 

With  reference  to  the  second  group  of  cases, — those  presenting  the 
symptoms  of  Addison's  disease,  but  with  perfectly  normal  suprarenal 
bodies  and  sympathetic, — it  must  be  observed  that  every  case  of  "  bronzed 
skin"  does  not  justify  the  diagnosis  of  Addison's  disease,  and  that  even  in 
cases  terminating  fatally  with  symptoms  of  cachexia  and  bronzed  skin 
diagnostic  errors  have  frecjuently  been  made. 

It  has  been  found  necessary  to  classify  as  pseudo- Addison's  disease 
those  affections  incidentally  complicated  by  loss  of  power  and  bronzing  of 
the  sldn. 

On  account  of  all  these  factors  the  greatest  confusion  has  reigned  with 
reference  to  Addison's  disease.  It  was  known  that  it  had  something  to  do 
with  the  suprarenal  capsules,  but  it  was  not  possible  to  explain  the  cases 
occurring  in  the  absence  of  disease  of  these  bodies;  and  3'et  it  seemed, 
in  spite  of  the  anatomic  polymorphism,  that  the  uniformity  of  the  clinical 
symptoms  was  such  that  some  explanation  must  be  sought. 

The  earUer  physiologists  regarded  the  suprarenal  capsules  as  a  part  of 
the  sympathetic  nervous  system.  Briicke  regarded  tliis  as  probable 
"  because,  in  proportion  to  the  small  size  of  the  organ,  a  very  large  num- 
ber of  nerves  enter  into  it,  and  because  these  nerves  do  not  form  periph- 
eral end-organs,  but  rather  such  end-organs  as  are  found  in  ganglia  and 
in  the  central  nervous  system — namely,  ganghonic  bodies ;  these,  as  is 
already  known  from  experience  elsewhere,  are  to  be  considered  not  as  the 
terminations  but  ■  as  the  origin  of  nerves.  There  is  no  occasion  for 
classifying  these  organs  among  the  glands,  because  it  is  not  known  that 
they  possess  any  secretory  activity,  and  they  do  not  even  present  a  true 
adenoid  structure,  as  is  found  in  the  spleen  and  thymus." 

The  more  recent  investigations  of  the  physiologic  action  of  suprarenal 
extracts  have,  as  is  already  kno\ni,  proved  the  suprarenal  capsule  to  be  an 
organ,  analogous  to  the  thyroid,  which  elaborates  a  physiologically  active 
substance;  in  other  words,  this  organ  is  really  a  gland  -uith  an  internal 
secretion.  It  is  perhaps  remarkable  that  Funck  and  Griinhagen  formerly 
expressed  the  opinion  that  the  nerves  of  the  suprarenal  capsules  were  gland 
nerves  bearing  the  same  relation  to  gland  cells  as  the  nerves  supplying 
the  cells  of  the  salivary  glands  (Pfiuger).  At  the  Sixty-sixth  Congress  of 
German  Naturalists  and  Physicians,  held  in  Vienna,  Kolliker  emphatically 
stated  that  the  nerve-endings  in  the  medullary  substance  abounding  in 
nerves  bore  a  peculiar  relation  to  the  individual  cells,  each  of  which  was 
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surrounded  by  a  net^vork  or  mesh  of  terminal  fibrils;  and  that  the  cells  of 
the  medullary  substance  were  not  nerve-cells,  but  simple  gland  cells. 

He  further  states  that  the  cells  of  the  medullary  substance,  under  the 
influence  of  nerves,  elaborate  certain  substances  which  are  furnished  to 
the  blood.  He  beheves  that  the  cells  of  the  cortex  also  possess  this  func- 
tion, although  to  a  lesser  degree. 

Although  the  final  solution  of  the  problems  of  Addison's  disease  must 
be  left  to  the  physiologists  and  experimental  pathologists,  I  cannot  but 
express  at  this  point  my  personal  \dew  of  the  essential  nature  of  Addison's 
disease. 

This  opinion  conforms  closely  to  an  idea  which  I  have  already  ex- 
pressed in  my  work  on  pellagra,  pubhshed  in  1887.  The  results  of  my 
observations  at  that  time  were  summed  up  in  the  following  words :  "  Pella- 
gra is  a  chronic  systemic  disease  consisting  in  delicate  nutritive  disturb- 
ances in  the  sympathetic  nervous  system  and  in  the  central  nerves  and 
blood-vessels  pertaining  to  it.  It  is  caused  by  a  poisonous  principle,  the 
harmless  antecedents  (mother-substances)  of  which  are  contained  in  de- 
cayed corn.  This  substance  is  decomposed  in  the  intestinal  canal  of  a 
susceptible  indi\ddual  with  the  formation  of  a  poisonous,  apparently  vola- 
tile radical  which  produces  intestinal  autointoxication." 

Elsewhere,  while  enumerating  the  various  diseases  which  pellagra  may 
simulate,  Addison's  cUsease  was  included,  and  the  thought  was  added  that 
in  time,  perhaps,  a  common  theory ^might  be  forthcoming  in  explanation 
of  the  obscure  etiology  and  nature  of  those  diseases  which  are  clinically  so 
siixiilar  to  pellagra. 

In  \dew  of  the  latest  phyisologic  investigations  of  the  functions  of  the 
suprarenal  capsules  and  of  the  changes  occurring  in  the  sjmipathetic  sys- 
tem in  Addison's  disease,  I  believe  the  theory  which  I  have  already  ad- 
vanced in  explanation  of  pellagra  is  equally  applicable  to  Addison's  dis- 
ease; particularly  in  "virtue  of  the  following  considerations.* 

In  his  lecture  on  the  sympathetic  Kolhker  considers  the  sympathetic 
nervous  system  to  be  a  many-hnked  chain  composed  of  contiguous  and 
interlacing  motor  and  perhaps  also  of  sensory  units  which  originate  in  the 
cerebrospinal  nerves,  and  regards  them  merely  as  an  offshoot  of  the  cere- 
brospinal system,  for  the  latter  is  composed  also  of  many  psychic  and 
somatic,  centrifugally  or  centripetally  conducting  units  or  neurons. 

Waldeyer  has  shown  that  each  neuron  consists  of  three  parts — the 
nerve-cell,  the  nerve-fiber,  and  the  terminal  filaments ;  and  that  impulses 
may  be  transmitted  in  either  direction,  from  the  cells  to  the  filaments  or 
in  the  reverse  direction. 

If  the  suprarenal  capsules  are  to  be  considered  an  organ  provided  with 
these  terminal  filaments  of  Waldeyer  (and  such  were  actually  observed  by 
KoUiker !)  and  inserted  into  the  sympathetic  nervous  system,  it  is  readily 
conceivable  that  the  splanchnic  nerve,  with  its  radiation  in  the  solar 
plexus,  may  act  as  the  secretory  and  trophic  nerve  of  the  suprarenal 
capsule,  just  as  the  sympathetic  nerve  acts  in  relation  to  the  submaxillary 
gland.  The  suprarenal  capsules  would  then  be  connected  by  centripetal 
and  centrifugal  tracts  with  the  gray  matter  of  the  spinal  cord  and  the 
centers  of  the  splanchnic  nerve  in  it. 

♦Unfortunately  I  did  not  receive  Ewald's  paper  upon  this  subject_ until  after 
the  following  considerations  and  conclusions  had  been  written;  in  this  work  he 
advances  a  theory  similar  to  my  own,  assuming  the  disease  to  be  of  a  system  the 
centers  of  which  lie  in  the  suprarenal  capsules  and  the  celiac  ganglion. 
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This  idea  of  the  splaiu-hnic  nerve  as  a  trophic  nerve  is  supported  in 
Jiirgens'  case  of  Addison's  disease  above  mentioned  occurring  in  connec- 
tion with  an  aneurysm  of  the  abdominal  aorta.  In  this  there  was,  in 
addition  to  pressure-atrophy  of  the  splanchnic  ner\'e,  atrophy  of  the 
corrcspontling  suprarenal  capsule. 

It  must  be  left  for  the  experimental  pathologists  to  furnish  proof  of  the 
importance  of  the  splanchnic  nerve  as  a  secretory  nerve  of  the  suprarenal 
capsules.  Dr.  Biedl  has  already  undertaken  experiments  in  this  direction, 
from  which  it  appears  that  ujjou  stimulation  of  the  splanchnic  nerve  the 
suj^rarenal  capsule  becomes  hyperemic  and  the  flow  of  blood  from  the 
suprarenal  vein  is  increased;  this  shows  at  least  that  the  splanchnic  nerve 
exerts  a  positive  vasodilating  action  upon  the  suprarenal  capsules.  The 
experimental  pathologist  can  answer  much  more  positively  and  more 
speedily  than  the  clinician  whether  the  hyperemia  thus  produced  is 
attended  by  an  increased  secretion  of  the  active  suprarenal  substance:  or 
whether  the  same  conditions  prevail  here  as  in  the  submaxillar}-  gland 
upon  stimulation  of  the  chorda  tympani  and  sympathetic,  which,  it  is 
well  known,  possess  an  antagonistic  action;  whether  the  splanchnic  nerve 
produces  both  vasodilation  and  increased  secretion,  as  the  chorda  tym- 
pani does  in  the  submaxillary  gland;  and,  finally,  whether  the  other  nerves 
supplying  the  suprarenal  capsules — e.  g.,  the  vagus — have  any  determin- 
ing action  upon  its  function. 

It  is  kno^^■n  that  the  tonic  centers  of  the  splanchnic  nerves  are  situated 
at  the  junction  of  the  cer\'ical  and  dorsal  cord ;  that  their  central  ganghon 
cells  are  most  abundant  between  the  eighth  cervical  and  second  dorsal 
ners'es;  but  that  these  cells  also  are  present  in  gradually  diminishing 
numbers  both  above  and  below  these  points,  so  that  the  entire  center  ex- 
tends in  the  long  axis  of  the  spinal  cord  from  the  sixth  cervical  to  the  fifth 
dorsal  nerve.  The  ganglion  cells  forming  the  center  are  situated  in  the 
motor  areas  of  the  gray  matter  of  the  cord.  In  the  cerAical  cord  they  are 
situated  in  the  lateral  horns,  in  the  dorsal  cord  in  the  lateral  di\-isions  of 
the  anterior  horns.  These  ''  sympathetic-motor"  cells  do  not  differ  either 
in  size  or  in  structure  from  the  voluntarv  motor  cells  of  the  anterior  horns 
(Biedl). 

Therefore  if  the  trophic  centers  of  the  splanchnic  nerve  bear  the  same 
relation  to  its  peripheral  distribution  in  the  abdominal  A-iscera  as  the 
centers  of  a  motor  nerve  bear  to  its  peripheral  distribution,  it  is  readily 
conceived  that  Addison's  disease  may  be  the  manifestation  of  such  a  sys- 
temic disease  involving  the  central  and  peripheral  tracts  of  the  splanchnic 
nerve  and  also  its  intermediate  and  terminal  organs  (just  as  pohomyeUtis, 
nem-itis,  and  myositis  all  result  in  paralysis  of  the  end-organ,  the  muscle). 

According  to  this  \-iew,  the  location  of  the  degenerative  process  is 
immaterial,  whether  in  the  spinal  center,  in  the  coiu-se  of  the  splanchnic 
nerve,  in  the  celiac  ganglion,  which  is  in  part  an  intermediate  organ,  or  in 
the  end-organ,  the  suprarenal  capsule  itself. 

In  every  case  the  resT.iIt  is  a  more  or  less  complete  suspension  of  the  func- 
tion of  the  end-organ — and  this  is  to  he  sought  for  in  every  case  as  the  cause 
of  Addisoirs  disease. 

Although  the  latest  physiologic  investigations  have  not  positively 
determined  the  function  of  the  suprarenal  capsules,  they  have  furnished 
important  data.  At  any  rate,  it  is  kno^Ti  that  this  organ  is  a  gland  vd\h. 
an  internal  secretion  and  produces  a  physiologically  active  substance 
which  is  important  to  Hfe. 
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One  group  of  physiologists  claim  that  the  production  of  this  substance 
is  the  sole  function  of  the  suprarenal  capsules;  others  maintain  that  these 
organs  exert  a  neutralizing  action,  by  means  of  'u-hich  the  toxic  products 
of  nerA^ous  and  muscular  activity  are  rendered  harmless. 

May  not  both  ^iews  be  correct?  May  not  both  functions  be  con- 
tained in  the  suprarenal  capsules?  From  the  standpoint  of  expediency 
this  seems  highly  probable,  and  it  is  conceivable  that  the  poisonous 
products  of  tissue  changes  in  other  organs  may  be  carried  to  the  suprarenal 
capsules  and  undergo  A-arious  chemical  processes  (oxidation,  reduction, 
decomposition,  and  reunion),  and  finally  be  synthetically  elaborated  into 
a  secretion  which  is  important  to  hfe. 

The  theory  of  such  a  double  function  is  compatible  vith  the  existence 
of  two  histologically  different  substances  in  the  suprarenal  capsules,  and, 
to  my  mind,  is  not  without  analogy.  The  theory  of  the  function  of  the 
th^Toid  is  cast  upon  perfectly  similar  Hues. 

It  is  assiuned  that  out  of  the  poisonous  products  (perhaps  xanthin 
bases,  Lindemann)  of  tissue  change  which  are  carried  to  the  th^Toid  certain 
substances  are  synthetically  jDroduced  which  are  essential  to  the  nutrition 
and  function  of  the  brain.  The  function  of  the  suprarenal  capsules  may 
similarly  be  explained,  particularly  since  these  organs  are  known  to  pre- 
sent many  analogies.  The  suprarenal  capsules  may  bear  the  same  rela- 
tion to  the  solar  plexi,:is  as  the  thAToid  capsule  bears  to  the  brain,  and,  in- 
deed, the  solar  plexus  has  been  called  the  abdominal  brain. 

According  to  this  theory,  when  the  suprarenal  capsules  are  the  seat  of 
organic  or  functional  disease,  the  absence  of  their  peculiar  secretion  results 
in  impairment  of  the  nutrition  and  function  of  this  abdominal  brain," 
while  at  the  same  time  the  poisonous  products  of  metabolic  actiAity  are 
not  destroyed,  but  accumulate  in  the  system,  causing  an  autointoxication. 
As  the  result  of  these  t aa-o  factors,  the  entire  organism  suffers  as  well  as  the 
nerA^es  and  blood-A'essels  of  the  sympathetic  system  which  are  primarily 
inA'oh-ed. 

Congenital  imperfect  deA'elopment  (tuberctilar)  or  acquired  ATilnera- 
bihty  of  these  nerA-es  and  blood- A'essels  predisposes  to  the  early  acquisition 
of  these  disturbances,  which  maA^  be  manifested  mereh'  by  functional 
inefficiency  or  eA'entually  also  by  anatomic  alterations.  No  gross  lesions 
of  the  sympathetic  system  will  be  found  unless  the  underMng  anatomic 
cause  of  the  impairment  of  function  of  the  suprarenal  capsules  is  situated 
in  the  sympathetic  tract  primarily  or  has  extended  by  contiguity  from  the 
suprarenal  capsules  to  the  adjacent  sympathetic  plexuses. 

Does  this  theory  correspond  to  the  anatomic  lesions  wliich  are  actuaUy 
found  in  Addison's  disease? 

Statistics  fiu-nish  incontestable  proof  that  the  suprarenal  capsules  are 
of  the  utmost  importance  in  the  production  of  AdcUson's  disease,  patho- 
logic alterations  being  present  in  these  organs  in  88%  of  all  cases.  Th-at, 
on  the  contrary,  the  changes  in  the  sympathetic  system  are  too  insignifi- 
cant and  inconstant  to  adecpately  explain  all  cases  of  Adchson's  disease  is 
supported  by  the  statements  of  Brauer,  who,  after  a  careful  consideration 
of  all  preA-ious  histologic  conditions  in  the  sympathetic  system,  came  to 
the  folloA\-ing  conclusions:  ''It  has  not  yet  been  proA'ed  that  the  under- 
Mng  cause  of  Addison's  disease  is  an  anatomically  demonstrable  affection 
of  the  sympathetic  nerA^ous  system.  The  inconstant  occm-rence  of  such 
lesions,  the  questionable  significance  of  some  of  the  alterations  described, 
the  occiu-rence  of  similar  lesions  in  the  SA-nipathetic  system  A^-ithout  coin- 
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cidont  Addison's  disoaso,  and,  finally,  tlio  cntiro  ahscnco  of  lesions  occa- 
sionally reported  render  it  highly  probable  tiuit  there  is  no  constant  rela- 
tion between  Addison's  disease  and  changes  in  the  synijmthctic  system. 
It  seems  more  likely  that  the  alterations  in  the  sympathetic  system  are 
secondary  to  the  as  yet  unknown  cause  of  Addison's  disease  or  to  the  pro- 
found cachexia,  and  thus,  jierhajs,  nia}'  produce  or  influence  certain 
symptoms  of  th(>  dis(»ase. 

If  the  fundamental  cause  of  Addison's  disease  is  considered  to  Ije  a 
progressive  impairment  and  finally  a  comj)lete  suspension  of  the  function 
of  the  suprarenal  capsules,  two  sets  of  (juestions  nuist  be  answered : 

1.  \\'hat  is  the  explanation  of  the  symptoms  of  Addison's  disease  when 
both  suprarenal  capsules  are  diseased? 

2.  What  is  the  explanation  of  those  cases  which  present  clinical  or 
anatomic  deviations  from  the  type? 

With  reference  to  the  first  question,  the  most  prominent  symptoms 
from  the  outset  in  the  clinical  course  of  Addison's  disease — asthenia  and 
loss  of  power  with  its  special  manifestations  in  various  organs — can  be 
readily  accounted  for  by  this  theory  of  the  injury  of  the  double  function 
of  the  suprarenal  capsules.  The  tone  of  the  entire  vascular  system  is 
impaired  because  of  the  deficient  production  of  suprarenal  secretion, 
which  raises  blood-pressure.  This  gives  rise,  in  the  first  place,  to  atonic 
hyperemia  of  the  abdominal  \'iscera  with  anemia  and  impairment  of  func- 
tion of  all  other  organs.  Thus  is  explained  the  frequent  contrast  between 
the  pulsation  of  the  abdominal  aorta  and  the  small,  soft,  peripheral  pulse 
which,  together  with  its  rapidity,  is  a  manifestation  of  the  loss  of  tone 
of  the  vagus  roots  from  cerebral  anemia.  At  the  same  time  the  toxic 
products  of  the  metabolic  activity  which  are  only  imperfectly  neu- 
tralized in  the  suprarenal  capsules  produce  their  general  systemic  effect 
and  increase  the  action  of  the  first-mentioned  element.  The  combin- 
ation of  these  two  factors  accounts  for  a  large  group  of  nervous  symptoms 
(vertigo,  ringing  in  the  ears,  fainting,  headache,  etc.)  and  also  for  the 
\dolent  symptoms  of  the  acute  terminal  stage  following  sudden  complete 
suspension  of  the  suprarenal  function. 

The  gastro-intestinal  symptoms  are  partly  the  result  of  these  general 
systemic  disturbances,  but  in  the  majority  of  cases  they  are  due  to  the 
local  pathologic  process  in  the  suprarenal  capsules,  whether  through  ner- 
vous influence  or  by  direct  extension  to  the  gastro-intestinal  sympathetic 
tracts. 

The  explanation  of  the  third  cardinal  symptom,  the  melanoderma, 
requires  a  more  detailed  discussion,  which  I  shall  precede  by  a  few  remarks 
upon  pigment  formation  in  general. 

Histologic  investigations  seem  to  prove  that  the  mode  of  production  of 
pigment  in  health  and  in  a  great  many  pathologic  conditions  is  identical. 
This  view  is  based  chiefly  upon  the  results  of  Karg's  experiments.  He 
grafted  fragments  of  white  skin  upon  a  negro,  excised  portions  of  the  graft 
at  frequent  intervals,  and  studied  under  the  microscope  the  progressive 
formation  of  pigment  in  the  grafts.  These  investigations  led  him  to  con- 
clude that  the  pigment  is  formed  in  the  cutis  vera  by  pecuhar  cells,  the  so- 
called  chromatophores.  These  are  very  numerous  in  the  immediate 
neighborhood  of  the  papillary  blood-vessels,  show  many  branches,  and 
gradually  penetrate  upward  to  the  lowest  layers  of  the  epidermis,  the  rete 
Malpighii,  finally  sending  their  projections,  stuffed  with  pigment-granules, 
between  the  separate  rete  cells.  Bv  a  kind  of  phagocvtosis  the  pigment 
24 
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contained  in  these  projections  is  taken  up  by  the  cells  of  the  rete.  Karg 
succeeded  in  demonstrating  the  very  same  process  in  the  pigmentation  of 
Addison's  disease,  and  concludes  that  all  varieties  of  pigmentation  arise 
in  the  f olloT\1ng  way :  "  Pigmented  cells  from  the  cutis  vera  penetrate  to 
the  epidermis,  send  out  processes  in  all  directions,  and  jield  their  pigment 
to  the  epithelial  cells." 

Tliis  xievr  is  shared  by  most  of  the  recent  investigators  of  this  ques- 
tion, the  only  difference  of  opinion  being  as  to  "u-hether  the  chromatophore 
cells  originate  from  connective  tissue  or  epithehmn.  This  question  is  of 
minor  interest  to  the  cUnician. 

Karg  demonstrated  in  like  manner  the  process  of  absorption  of  pig- 
ment in  the  reverse  direction  after  grafting  a  negro's  skin  upon  a  white 
person.  After  six  weeks  the  rete  Malpighii  was  entirely  free  from  pigment, 
but  the  cutis  vera  contained  mmierous  leucoc}i:es  and  wandering  cells,  all 
richly  laden  with  pigment.  In  this  case  also  stellate  cells  were  found  at 
the  junction  of  the  cutis  vera  and  the  rete  Malpighii,  sending  processes 
into  the  latter.  These  processes  were  not  so  plainly  \-isible,  because  they 
no  longer  contained  pigment.  According  to  other  obserA^ers,  at  least  a 
part  of  the  pigment  is  to  be  found  in  the  lymphatic  glands  corresponding 
to  the  particular  area  of  skin. 

It  is  necessary''  to  estabhsh  a  second  fact  underh-ing  the  theory'  of 
melanoderma — namely,  that  the  formation  of  pigment  in  the  lower  ani- 
mals is  directly  controlled  by  the  ner^^ous  system. 

Vulpian  showed  that  in  frogs  the  changes  in  the  color  of  the  skin  are 
governed  by  special  nerves,  which,  although  following  the  distribution  of 
the  vasomotor  nerA'es,  possess  an  entirely  different  function.  The  frog's 
skin  contains  large,  branching  pigment-cells,  called  chromoblasts,  which 
are  capable  of  contraction  and  expansion,  producing  alternately  a  light  or 
dark  coloration  of  the  skin.  The  nerves  which  stimulate  contraction  of 
the  chromatophores,  thereby  producing  a  Hghter  color  of  the  skin,  run  in 
the  tracts  of  the  vasoconstrictor  nerves,  while  those  which  cause  expan- 
sion of  the  chromatophores  and  a  darker  color  of  the  skin  accompany- the 
vasodilator  nerves. 

As  has  just  been  stated,  similar  branching  pigment  cells,  chroma- 
tophores, have  been  found  by  Karg  and  many  other  obserA'ers  in  the 
pathologically  pigmented  and  even  in  the  normal  hmnan  skin. 

There  are  many  other  arguments  in  support  of  the  theory  that  in  man 
both  production  and  absence  of  pigment  are  dependent  upon  nerA'ous 
influences.  One  fact  is  the  occurrence  of  abnormal  pigmentation,  not 
only  in  organic  diseases  of  the  central  and  peripheral  nerA'ous  system, — 
e.g., tabes.  SATingomyelia,  and  neiuitis, — but  also  in  functional  neurosis 
and  neiu"algias.  Doubtless  the  pigmentation  developing  during  preg- 
nancy and  in  diseases  of  the  female  genitals  (ovarian  cysts)  belongs  to  this 
category. 

The  above-mentioned  conditions  obserA^ed  in  animals  seem  to  justify 
the  conclusion  that  the  formation  of  pigment  in  man  also  is  controlled  by 
the  vasomotor  nerves,  in  other  words,  by  the  sympathetic  nerA'ous  system, 
acting  through  the  medium  of  chromatophore  cells. 

The  origin  of  the  pigment  contained  in  the  chromatophore  ceUs  is  a 
question  which  cannot  be  answered  so  positively.  The  fact  that  the  chro- 
matophores are  most  abundant  around  the  blood-vessels,  particularly 
around  the  capillaries  of  the  cutis,  suggested  at  once  the  thought  that 
their  pigment  was  deriA'ed  from  the  blood,  either  directly  from  the  hemo- 
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glohiii  or  indirectly  from  the  coloilcss  ;ill)iiiiiinoii.s  bodies  of  tlicMood- 
plasiiui.  This  view  holds  f^ood  in  spite  oi  the  fact  that  the  pifjineiit-f^ran- 
ules  do  not  respond  to  the  tests  for  iron,  since  it  has  repeatedly  been  sliown 
that  this  reaction  may  he  absent  even  from  dejtosits  of  pigment  pfi.sitively 
derived  from  hemoj^lobin — r.  g.,  extravasations  of  blood.  The  pigment 
formed  by  plasmodia  is  also  free  from  iron,  yet  this  is  without  doubt  a 
product  of  the  digestion  of  hemoglobin. 

It  must  frankly  be  admitted  that  no  actual  knowledge  is  possessed  of 
the  derivation  of  the  pigment  in  Addison's  disease;  in  the  first  place, 
l)ecause  the  clu>mical  composition  of  this  pigment  is  unknown,  and  yet  it 
is  known  that  there  are  several  different  \aricties  of  melanin.  It  may  be 
taken  for  granted  that  the  ])igment  is  originally  derived  from  the  blood, 
but  whether  from  the  decom})osition  of  red  blood-corpuscles  or  from  some 
colorless  antecedent  contained  in  the  plasma  it  is  impossible  to  decide. 
The  analogy  with  the  above-mentioned  conditions  observed  in  animals 
leads  to  the*belief  that  the  pigment  formation  in  Addison's  disease  also 
takes  place  under  the  control  of  the  sympathetic  system. 

The  pigmentation  of  Addison's  disease  may  be  compared  with  that 
observed  in  chronic  arsenical  poisoning,  which  may  appear  in  some  indi- 
viduals after  the  administration  of  Fowler's  solution  of  arsenic.  Wyss 
investigated  the  microscopic  appearances  of  the  skin  in  this  condition. 
He  found  an  iron-free  pigment  situated  primarily  in  the  rete  cells  over- 
lying the  papillary  layer  and  the  interpapillary  areas,  the  intensity  of  the 
pigmentation  corresponding  approximately  to  that  observed  in  the  Mal- 
pighian  layer  of  a  moderately  dark  mammary  areola.  Another  favorite 
site  of  this  pigment  was  the  papillary  layer  of  the  skin,  especially  in  the 
neighborhood  of  the  blood-vessels.  Finally,  the  pigment  ma}'  be  de- 
posited in  the  perivascular  lymph-spaces.  In  the  latter  situation  the 
abundance  of  the  pigmentary  deposit  depends  upon  the  wealth  of  the 
corresponding  cutaneous  area  in  papillee  and  upon  the  duration  and  inten- 
sity of  the  arsenical  melanosis. 

Wyss  bases  his  \aews  as  to  the  origin  of  this  pigment  upon  Stirling's 
examination  of  the  blood  in  children  during  the  internal  administration 
of  Fowler's  solution.  Stirling  found  that  the  number  of  red  corpuscles 
and  the  percentage  of  hemoglobin  were  reduced  one-half,  and  for  this  reason 
Wyss  feels  justified  in  assuming  that  the  pigment  present  in  arsenical 
melanosis  is  derived  from  decomposed  blood-pigment. 

The  analogy  between  these  conditions  and  those  observed  in  Addison's 
disease  is  striking.  Even  the  abundant  deposit  of  pigment  in  the  13'mph- 
atics  of  the  papillae  is  simulated  by  the  occurrence  of  pigment  in  the 
peripheral  lymph-glands  in  Addison's  disease  as  observed  by  Schmorl,. 
who  interprets  this  as  an  evidence  of  the  transference  of  granular  pig- 
ment from  the  skin  into  the  peripheral  lymphatic  vessels.  He  also  ex- 
plains the  pigmentation  of  the  cutaneous  lymph-glands  which  he  observed 
in  two  negroes  and  two  mulattoes  as  a  physiologic  absorption  of  pigment 
from  the  skin  into  the  corresponding  lymphatic  vessels. 

The  idea  is  perhaps  not  forced  that  the  deposits  of  pigment  observed  in 
the  cutaneous  lymph-spaces  in  arsenical  melanosis  also  is  attributable  to 
a  reversed  absorption  of  pigment.  * 

According  to  this  view,  the  cutaneous  melanosis  of  arsenical  poisoning 
and  of  Addison's  disease  would  correspond  in  all  important  histologic 
details  and  in  their  manner  of  explanation. 

This  striking  similarity  is  of  especial  importance  because  it  is  known 
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that  arsensic  acts  as  a  poison  upon  the  sympathetic  nervous  system,  par- 
alyzing the  terminations  of  the  splanchnic  nerves.  The  theory  that  this 
pigmentation  occurs  through  the  agency  of  the  sympathetic  nervous 
system  would  gain  in  probabihty  if  in  future  cases  of  arsenical  poisoning 
after  relatively  small  doses  of  arsenic  no  destructive  changes  in  the  blood, 
particularly  in  the  red  corpuscles,  were  to  be  found. 

That  an  abnormal  pigmentation  of  the  skin  also  may  arise  during  the 
course  of  other  chronic  poisonings  characterized  by  dehcate  anatomic 
changes  in  the  sympathetic  nervous  system  is  shown  by  those  cases  of 
pellagra  which  I  and  other  authors  have  reported. 

The  following  conclusions  may  be  drawn : 

1.  Since  aU  cases  of  pigment  formation,  whether  normal  or  pathologic, 
present  the  same  histologic  alterations  ; 

2.  Since  it  must  be  taken  for  granted  that  the  normal  formation  of  pig- 
ment is  controlled  by  the  nervous  system,  particularly  the  sympathetic ; 

3.  Since  abnormal  pigmentation  has  been  observed  as  the  direct  result 
of  a  number  of  diseases  of  the  nervous  system ; 

4.  Since  some  sympathetic  nerve-poisons  are  capable  of  developing  an 
abnormal  pigmentation  in  susceptible  individuals ; 

5.  Finally,  since  a  number  of  diseases  having  no  connection  with  the 
suprarenal  capsules  (e.  g.,  diabete  bronze,  ovarian  cysts,  Basedovv^'s  disease, 
scleroderma,  etc.)  may  be  attended  by  extensive  melanosis: 

The  conclusion  is  justified  that  the  pigmentation  of  Addison's  disease 
also  is  due  to  the  same  cause ;  that  is,  to  a  disturbance  of  innervation  in 
the  sympathetic  tract.  Neither  experiments  on  animals,  nor  clinical  ob- 
servation, nor  postmortem  examination,  have  furnished  any  evidence  in 
support  of  the  fact  that  the  suprarenal  capsules  have  anything  directly  to 
do  with  the  formation  or  destruction  of  the  antecedent  of  this  pigment; 
on  the  contrary,  these  observations  tend  to  prove  that  disease  of  the  supra- 
renal capsules  does  not  produce  an  abnormal  pigmentation  of  the  skin 
unless  secondary  involvement  of  the  sympathetic  system  has  occurred. 

Therefore  melanoderma  is  not  of  equal  rank  in  the  pathology  of  Addi- 
son's disease  with,  for  example,  loss  of  power.  It  is  not  a  direct,  but 
rather  an  indirect,  suprarenal  symptomj  its  frequent  occurrence  in  disease 
of  these  organs  being  sufficiently  explained  by  the  intimate  relation  exist- 
ing between  the  suprarenal  capsules  and  the  sympathetic  nervous  system 
and  by  the  regular  extension  of  the  pathologic  process  to  the  latter ;  in- 
deed, this  symptom  may  be  absent,  even  though  the  suprarenal  capsules 
are  entirely  destroyed,  as  long  as  the  sympathetic  tracts  controlling  the 
formation  of  pigment  remain  intact. 

The  facts  that  the  melanoderma  by  no  means  always  runs  a  parallel 
course  with  the  severity  and  progress  of  the  other  symptoms  of  Addison's 
disease;  that  in  severe  cases  the  melanoderma  may  be  only  partial  or 
sHght ;  that  this  symptom  often  may  not  appear  until  the  terminal  stage, 
or,  on  the  other  hand,  may  be  one  of  the  first  symptoms  of  the  disease — 
these  facts  still  further  tend  to  prove  that  "  melanoderma  and  disease  of 
the  suprarenal  capsules  do  not  stand  in  the  simple  relation  of  cause  and 
effect." 

Neither  does  pigmentation  of  the  mucous  membranes,  so  important  in 
the  diagnosis  of  Addison's  disease,  furnish  any  fundamental  distinction 
between  this  and  other  melanodermata,  for  similar  deposits  of  pigment 
have  been  observed  in  other  diseases  having  absolutely  no  connection  with 
the  suprarenal  capsules,  and  even  in  perfectly  healthy  individuals. 
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The  cases  prcsontiiif;  diiiical  or  aiuitoiiiic  deviations  frf)m  the  type 
must  1)1'  considered  under  dillVrent  iieads. 

1.  How  arc  those  cases  to  be  explaini-d  in  ^vhich,  in  spite  of  complete 
destruction  of  both  suprarenal  caj)sules,  the  three  cardinal  symjjtoms  of 
Addison's  disease  are  entirely  or  in  part  lacking? 

It  is  true  that  in  some  cases,  in  spite  of  extensive  destruction  of  both 
suprarenal  capsules,  Addison's  disease  was  not  diagnosticated,  but  it  must 
not  be  inuigined  (iiat  these  cases  presented  no  symptf)nis  attributable  to 
the  suprarenal  botlies.  Small  j)ulse,  loss  of  power,  disturbances  of  the 
nervous  and  digestive  systems,  ai)i)arcntly  were  present,  but  were  attrib- 
uted to  the  underlying  disease  (tuberculosis  or  cancer),  simply  because  the 
conspicuous  criterion  for  the  diagnosis  of  Addison's  disease,  melanoderma, 
was  not  present.  It  has  just  been  stated  why  this  symptom  may  be  ab- 
sent in  such  cases. 

2.  How  does  it  happen  that  tubercular  disease  of  the  suprarenal  cap- 
sules is  so  generally  accompanied  by  the  typical  symptoms  of  Addison's 
disease,  while  in  other  forms  of  disease,  particularly  in  cancer,  this  group 
of  symptoms  is  very  often  lacking,  although  both  glands  may  be  exten- 
sively involved? 

The  cause  for  this  lies,  in  the  first  place,  in  the  exquisitely  destructive 
nature  of  the  tubercular  process,  which  completely  destroys  the  specifi- 
cally active  cells  of  the  organ  either  by  caseation  or  by  the  frequently  added 
fibrous  degeneration;  and,  in  the  second  place,  in  the  well-marked  ten- 
dency to  extension  manifested  b}'  the  tubercular  disease.  Other  affec- 
tions which  destroy  the  specific  gland  cells  will  be  manifested  by  the  same 
symptoms,  as,  for  example,  the  simple  sclerotic,  chronic  inflammations 
and  the  scirrhous  forms  of  cancer. 

Primary  adenocarcinoma  and  perithelioma  behave  in  an  entirely  dif- 
ferent manner.  In  addition  to  the  fact  that  these  tumors  are  rarely 
bilateral,  still  another  circumstance  must  be  taken  into  consideration — 
namely,  that  the  cells  of  these  new-growths  more  or  less  completely  main- 
tain the  character  of  the  original  gland  cells,  and  are  capable  of  continuing, 
at  least  in  part,  the  function  of  the  latter.  This  has  also  been  observed  in 
cancers  of  other  organs, — e.  g.,  the  liver, — for  even  the  metastases  from 
this  organ  are  capable  of  secreting  bile.  That  some  forms  of  cancer  lead 
rather  to  an  increase  than  to  a  suspension  of  the  glandular  function  seems 
to  be  shown  by  those  cases  which  presented  during  life  a  wiry  pulse  and 
cerebral  hemorrhages  resulting  from  the  rapid  rise  of  blood-pressure. 
These  cases  were  mentioned  in  the  section  on  differential  diagnosis ;  they 
form  a  supplement  to  those  rare  cases  of  carcinoma  of  the  thyroid 
which  run  their  course  with  symptoms  of  Basedow's  disease,  and  which 
are  generally  regarded  as  an  expression  of  the  increased  functional 
activity  of  the  gland. 

3.  ArMiy  in  severe  cases  of  Addison's  disease  is  only  unilateral  or  in- 
complete bilateral  disease  of  the  suprarenal  capsules  present  at  autopsy? 

"\i\Tien  one  suprarenal  capsule  is  diseased,  it  must  be  borne  in  mind  that 
the  function  of  the  other  capsule  may  be  suppressed  through  the  agency  of 
supposed  trophic  and  secretory  sympathetic  nerve-fibers ;  this  influence 
being  transmitted  to  the  abdominal  ganglia  of  the  sympathetic  or  to  the 
centers  of  the  splanchnic  nerve  in  the  spinal  cord,  which  are  connected  by 
collaterals  with  those  of  the  opposite  side.  The  conditions  may  be  similar 
to  those  observed  in  connection  with  the  renal  secretion,  when  the  sudden 
arrest  of  the  secretion  of  one  kidney  produces  reflexly  arrest  of  the  func- 
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tional  activity  of  the  healthy  kidney  also ;  or  it  may  have  to  deal  with  a 
process  which  Charcot  makes  use  of  in  the  explanation  of  muscular 
atrophy  following  chronic  articular  rheumatism,  and  which  he  terms  "  tor- 
peur  des  cellules  mortrices.^' 

On  the  contrary,  in  some  cases  of  unilateral  suprarenal  disease  in  which 
the  symptoms  of  Addison's  disease  are  absent  it  must  be  assumed  that  a 
vicarious  activity  of  the  intact  suprarenal  capsule  exists;  just  as  disease  of 
one  kidney  may  give  rise  reflexly  to  hypersecretion  from  the  opposite 
kidney.  Whether,  in  any  given  case,  the  function  of  the  second  organ  will 
be  suppressed  or  vicariously  increased;  and  why  at  one  time  the  one,  at 
another  time  the  opposite,  occurs,  it  is  entirely  beyond  our  power  to  pre- 
dict. 

In  explanation  of  those  cases  of  fully  developed  Addison's  disease  in 
which  both  suprarenal  capsules  are  found  intact,  it  must  be  assumed  that 
the  tropho-secretory  system  of  the  capsules  is  injured  in  some  place  else- 
where, and  that  the  function  of  the  suprarenal  capsules  is  consequently 
incomplete  or  arrested.  As,  for  instance,  a  muscle,  although  anatomi- 
cally intact,  loses  its  function  when  its  motor  nerve  is  diseased. 

Further,  the  theory  that  the  splanchnic  nerve  is  a  trophic  nerve  for  the 
suprarenal  capsule  would  throw  light  upon  those  cases  in  which  partial 
tubercular  changes  are  found  in  the  suprarenal  capsules  in  the  course  of 
disease  of  some  part  of  the  splanchnic  nerve.  One  could  readily  conceive 
how,  in  disease  of  the  splanchnic  nerves  themselves  or  of  their  central 
tracts,  secondary  nutritive  disturbances  are  set  up  in  the  suprarenal  cap- 
sules, with  the  result  that  these  organs  fm-nish  a  locus  minoris  resistentice 
for  the  lodgment  of  the  bacilh.  There  are  plenty  of  analogies  for  this  cir- 
cumstance. One  needs  only  to  refer  to  the  frequent  occurrence  of  de- 
cubitus or  arthritic  inflammation  upon  the  paralyzed  side  in  hemiplegia, 
or  to  the  occurrence  of  trophic  affections  of  the  fingers  and  toes  in  syringo- 
myelia, etc. 

A  similar  influence  to  that  exerted  bj^  a  diseased  suprarenal  capsule 
upon  its  healthy  fellow  is  manifested  by  a  focus  of  disease  upon  its  healthy 
siu-roundings  •v\-ithin  the  same  organ ;  in  other  words,  the  function  of  the 
healthy  part  of  the  organ  may  be  suppressed  because  of  circulatory 
distm-bances  or  because  of  the  local  irritation — e.  g.,  toxin  (tubercuhn) — 
proceeding  from  the  focus  of  disease.  This  suppression  of  function  may 
be  permanent,  in  which  case  the  Addison's  disease  leads  progressively  to 
its  fatal  issue;  or  it  may  temporarily  disappear  in  case  the  adjacent  dis- 
eased process  is  arrested.  The  intermissions  and  remissions  so  frequently 
observed  in  the  course  of  xlddison's  disease  are  explained  as  soon  as  the 
action  of  the  local  poison  is  suspended  by  the  recovery  of  those  portions 
of  the  glands  which  still  remain  intact.  The  nature  of  the  underljdng 
tubercular  process  precludes  the  permanence  of  these  remissions,  for  even 
after  an  arrest  of  several  years  this  process  may  be  lighted  up  anew,  and 
may  again  exert  its  injurious  influence  upon  its  surroundings,  leading 
either  to  temporary  acute  exacerbations  or  terminating,  mth  violent 
symptoms,  directly  in  death. 

4.  How  is  Addison's  disease  explained  in  the  absence  of  disease  of  the 
suprarenal  capsules? 

The  explanation  of  these  cases  has  already  been  given,  when  in  the  de- 
velopment of  our  theory  it  was  stated  that  if  the  suprarenal  capsules  were 
not  actually  diseased,  the  cause  of  their  functional  inactivity  must  be  sought 
for  in  an  injury  to  the  nerve-tracts  controUing  their  function — i.  e.,  in  the 
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spinal  cord,  in  tlio  sj)lanclinic  norvc,  or  in  the  coliac  ganglion.  An  ex- 
ample of  this  type  is  the  frequently  cited  case  of  Jiirgcns,  in  which  aneu- 
rysm of  the  abdominal  aorta  running  its  course  under  symfitoms  of  Addi- 
son's dist-ase  produced  suppression  of  the  function  and  secondary  atrophy 
of  the  corresponding  suprarenal  capsule  from  compression  of  the  splanch- 
nic nerve. 

5.  Finally,  how  are  those  cases  of  Addison's  di.'^ease  to  be  explained 
■VNithout  any  pathologic  changes  in  the  entire  apparatus? 

This  question  is  a  very  difficult  one  to  answer.  In  the  first  place,  there 
are  certain  cases  presenting  during  life  the  typical  symptoms  of  Addison's 
disease  in  which  no  alterations  arc  found  in  the  "apparatus"  at  autopsy, 
although  extensive  pathologic  alterations  in  other  organs  are  present. 
These  cases  cannot  satisfactorily  be  explained  by  the  existing  methods  of 
clinical  diagnosis  and  pathologic  technique.  As  the  clinician  is  unable  to 
decide,  in  a  complicated  case  of  this  kind,  whether  the  loss  of  power  results 
from  coincident  disease  of  the  suprarenal  capsules  or  from  the  severe 
underlying  disease, — e.  g.,  cavernous  phthisis,  endocarditis,  etc., — so  the 
pathologist  is  unable  to  predict  from  the  appearance  of  the  cell  whether  it 
was  capable  of  performing  its  function  during  life  or  not.  If  cases  should 
be  found,  although  none  are  certainly  known  at  present,  terminating 
fatally  with  the  typical  symptoms  of  Addison's  disease  although  no  lesion 
of  the  apparatus  or  any  other  severe  disease  is  demonstrable  postmortem, 
we  could  no  more  explain  such  cases  than  we  now  can  explain  the  cases  of 
chorea  minor  and  hysteria  which  terminate  fataUy  ^\ithout  any  pathologic 
changes  being  found  after  death. 

Finally,  ou^^'iews  as  to  the  nature  of  Addison's  disease  may  be  summed 
up  briefly  as  follows : 

The  suprarenal  capsule  is  a  gland  vryxh  an  internal  secretion.  It  pos- 
sesses a  double  function:  first,  the  neutralization  of  the  toxic  products  of 
the  metabohc  actiA'ity  of  other  organs;  second,  the  synthetic  production 
of  a  substance  which  is  essential  to  the  sympathetic  system  mmntaining 
its  nutrition  and  a  normal  tone. 

In  every  case  the  symptoms  of  Addison's  disease  result  from  impair- 
ment, or  eventually  complete  suppression,  of  these  functions  of  the  supra- 
renal capsules,  brought  about  by  disease  of  the  capsules  themselves  oi  of 
the  nerve-tracts  controlling  their  function.  These  nerve-tracts  extend 
from  the  spinal  cord  through  the  splanchnic  nerve  and  the  celiac  ganglion. 
This  impairment  and  eventual  suppression  of  the  function  of  the  supra- 
renal capsules  account  for  the  nutritive  and  functional  disturbance  of  the 
■sympathetic  system,  on  the  one  hand,  and  for  the  general  autointoxica- 
tion, on  the  other.  In  addition  to  these  two  principal  factors,  extension 
of  the  pathologic  process  in  many  cases  to  the  abdominal  sympathetic  is 
responsible  for  the  occurrence  of  some  of  the  symptoms  of  Addison's 
disease. 

Pigmentation  of  the  skin  and  mucous  membranes  is  not  an  integral 
part  of  Addison's  disease,  and,  though  of  decided  diagnostic  significance, 
is  not  an  essential  featm'e.  It  is  rather  an  indirect  than  a  cUrect  supra- 
renal SATiiptom,  arising  only  through  the  agency  of  local  or  general  disease 
of  the  sympathetic  system. 
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DISEASES  OF  THE  LIVER. 


INTRODUCTION. 

(Quincke.) 


J.  TOPOGRAPffiC  ANATOMY  AND  DIAGNOSIS. 

POSITION;   SIZE. 

The  liver  is  situated  in  tiie  lower  part  of  the  thorax  closely  wedged 
against  the  conca\'ity  of  the  diaphragm.  The  larger  portion  lies  to  the 
right  of  the  median  line,  but  a  small  portion  extends  beyond  it  to  the  left. 
Both  anteriorly  and  posteriori}'-  the  greater  part  of  its  convex  surface  is 
directed  toward  the  parietes  and  is  covered  by  the  ribs.  It  is  in  direct 
contact  \\'ith  the  muscular  walls  of  the  abdomen  only  in  the  upper  half  of 
the  epigastrium  in  the  angle  formed  by  the  two  costal  arches.  Above, 
it  is  bounded  b}^  the  lower  surface  of  the  right  lung,  a  small  part  of  the  left 
lung,  and  the  heart. 

The  lower  surface  of  the  liver,  concave  and  irregular  in  outline,  is  in 
contact  with  the  anterior  and  posterior  surfaces  of  the  stomach  in  the 
region  of  the  lesser  curvature,  the  upper  part  of  the  duodenum,  the  trans- 
verse colon,  and  the  hepatic  flexure  of  the  colon,  as  well  as  with  the  right 
kidney  and  adrenal.  Only  when  it  is  enlarged  does  the  left  lobe  of  the 
liver  extend  as  far  as  the  spleen.  The  right  and  left  lobes  are  separated 
on  the  convex  surface  of  the  organ  by  the  suspensory  ligament,  and  on  the 
lower  surface  by  the  ligamentum  teres.  The  hepatic  artery,  the  portal 
vein,  and  the  bile-ducts  enter  the  liver  through  a  short,  transverse  fissure 
(the  porta  hepatis)  situated  in  the  middle  of  the  lower  surface.  The  gall- 
bladder is  situated  in  a  longitudinal  fissure  to  the  right  of  the  porta,  below 
and  anteriorly,  while  the  inferior  vena  cava  occupies  the  posterior  part 
of  the  fissure.  The  ligamentum  teres  (the  obliterated  umbilical  vein) 
is  seen  in  the  longitudinal  fissure  to  the  left  of  the  porta.  This,  together 
with  the  ductus  venosus  Arantii,  is  directed  toward  the  inferior  vena 
cava. 

The  shape  of  the  liver  is  considerably  modified  by  the  shape  of  adjacent 
organs,  and  varies  in  different  individuals.  The  weight,  too,  is  different. 
In  a  healthy  adult  the  average  weight  of  the  liver  is  about  1500  gm.  (3 
pounds). 

According  to  the  investigations  of  Frerichs,*  the  weight  of  the  liver  fluctuates 
between  one-seventeenth  and  one-fiftieth  of  the  body-weight  in  people  of  different 
ages  (in  adults  between  one-twenty-fourth  and  one-fortieth  of  the  body-weight), 
its  absolute  weight  being  from  0.82  to  2.1  kg.  In  children  the  liver  is  relatively 
larger,  in  the  aged  relatively  smaller,  than  in  middle-aged  persons.  In  cliildren, 
too,  the  left  lobe  is  not  so  small  in  comparison  with  the  right  as  it  is  in  adults. 

*"Leberkrankheiten."  2,  Hefte  i,  p.  18. 
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H.  Vierordt  *  calculates  that  the  average  weight  of  the  organ  in  an  adult  man 
is  1579  kg.,  in  a  Ti-oman  1526  kg.  Assuming  the  average  body-weight  to  be  figured 
as  100  (in  male  subjects),  then  the  liver  weighs  (according  to  Vierordt) : 

In  the  new-borrr 4.57 

From  one  to  nine  months ' 2.9 

From  ten  to  eleven  months 4.9 

From  one  to  fifteen  years 3.4 

From  sixteen  to  twenty-five  years 2.7 

These  figures,  of  course,  refer  to  the  liver  after  death  and  after  the  removal 
of  all  the  blood.  During  life  the  organ  is  much  larger,  owing  to  the  large  quantity 
of  blood  that  it  contains.  In  the  course  of  laparotomies  this  observation  has  fre- 
quentlv  been  made.  According  to  an  experiment  by  Sappey,  a  fiver  weighing 
1450  grams  could  contain  550  c.c.  of  fiuid  witMn  its  vessels. 

Monneret  t  found  that  a  fiver  weighing  1600  gm.  when  its  vessels  were  ligated, 
lost  360  gm.  of  blood  in  twenty-four  hours,  and  was  able,  on  the  other  hand,  to  take 
up  1200  gm.  of  fluid  if  a  forcible  injection  was  used. 

PERCUSSION. 

The  liver  is  examined  during  life  by  percussion,  palpation,  ausculta- 
tion, and  inspection.  The  first  method  is  the  most  frequently  employed. 
The  so-called  absolute  liver  dulness — i.  e.,  the  dulness  over  that  part  of 
the  convex  surface  of  the  hver  that  is  not  covered  by  the  lung — is  first 
determined.  It  is  not  possible  by  percussion  to  determine  the  exact  out- 
lines of  the  part  of  the  Uver  in  immediate  contact  vrith  the  dome  of  the 
diaphragm  and  the  concave  lower  surface  of  the  lung ;  for  this  reason  this 
area  of  so-cahed  relative  hver  dulness  is,  v^ith  few  exceptions,  of  shght 
clinical  value. 

The  upper  boundary  of  absolute  hA'er  dulness  corresponds  to  the  lower 
margin  of  the  right  lung.  It  intersects  at  the  spinal  column,  the  eleventh 
rib;  in  the  scapular  line,  the  lower  margin  of  the  ninth  rib;  in  the 
axillar}^  fine,  the  lower  margin  of  the  seventh  rib ;  in  the  mammillary  Hne, 
the  sixth  intercostal  space ;  in  the  parasternal  hne,  the  sixth  rib. 

The  extent  of  the  absolute  hver  dulness,  according  to  Bamberger,  is  as 

follows : 

In  the  axillary  line,  in  men,  12  cm.;  in  women,  10.5  cm. 
In  the  mammillary  line,  in  men,  11  cm.;  in  women,  9  cm. 
In  the  parasternal  line,  in  men,  10  cm. ;  in  women,  8  cm. 
Width  of  the  left  lobe,  in  men,  7  cm.;  in  women,  6.5  cm. J 

As  a  matter  of  fact,  these  measurements  are  only  of  limited  utihty, 
because  they  fluctuate  greatly  even  in  perfectly  healthy  persons  of  an 
aA'erage  size,  depending  on  the  shape  of  the  costal  arch  and  of  the  lower 
thoracic  aperture.  In  the  case  of  the  heart  and  the  spleen  it  is  possible  to 
give  normal  measurements;  but  in  the  case  of  the  hver  the  outlines  of  the 
organ  itself  and  of  the  area  of  percussion  dulness  are  determined  by  the 
relation  of  its  margins  to  the  margin  of  the  thorax.  Normally,  the  lower 
margin  of  the  hver  extends  a  httle  above  the  costal  arch  in  the  axillary 
hne,  crosses  the  costal  arch  in  the  mammillar\^  hne,  cuts  the  median  line 
half-way  between  the  umbilicus  and  the  ensiform  cartilage,  and  extends 
from  this  point  to  the  region  of  the  apex-beat.  Even  these  topographic 
relations  fluctuate  vilthin  wide  hmits,  particularly  in  females.  In  them 
the  lower  margin  of  the  hver  may  extend  from  1  to  2  cm.  further  down- 

*  '-'Anatom.-physiolog.  TabeUen,"  Jena,  1893,  pp.  20  to  23. 
t  Archives  generales  de  medecine,  1861,  i,  p.  561. 

i  Tables  with  many  indiAddual  measurements  are  given  by  Frerichs,  loc.  cit., 
pp.  37-40. 
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ward.     In  fhildrcii  this  is  tho  rule,  U'fauso  the  liver  is  larger  and  the  ribs 
are  less  dexcjopcd  and  run  more  lK)rizontally. 

From  a  practical  point  of  view  it  is  of  some  value  to  measure  the  extent 
of  the  hepatic  duhiess  in  an  individual  ease  and  to  express  it  in  figures, 
because  in  this  way  it  is  often  possil)le  to  determine  changes  in  these 
dimensions  tliat  may  occur  in  the  course  of  disease. 

In  orch'r  in  determine  the  location  of  tlie  lower  margin  of  the  liver  it  is 
best  to  j)ercuss  gentl>',  hej^iinninp;  below  and  progressing  upward.  The 
first  modification  of  the  pei-cussion  sound  should  be  noted.  On  account  of 
the  thinness  of  the  margin  this  modification  will  be  very  slight.  The 
tympanitic  soimd  of  the  stomach  and  of  the  intestines,  situated  under- 
neath this  sharp  margin,  frequently  renders  percussion  of  this  part  very 
uncertain.  As  we  progress  upward  the  tympanitic  sound  grows  weaker. 
In  some  cases,  however,  it  does  not  disappear  entirely,  but  ma}'  persist 
even  to  the  upper  margin  of  absolute  dulness. 

In  order  to  percuss  successfully,  the  abdominal  muscles  should  be  com- 
pletely relaxed.  The  absence  of  a  large  amount  of  subcutaneous  fat  ren- 
der the  proceeding  more  exact.  If  the  stomach  and  intestines  are  dis- 
tended with  gas,  percussion  is  rendered  difficult,  as  it  is  also  if  any  air  is 
present  in  these  parts. 

In  enlargement  of  the  liver  the  lower  margin  usualh'  moves  down- 
ward, so  that,  in  general,  an  extension  of  the  absolute  dulness  downward 
occurs.  If  the  liver  is  smaller  and  less  thick  than  normal,  the  lower  per- 
cussion boundary  vdW  move  upward,  the  dull  sound  will  be  mixed  with  the 
tympanitic  sound,  or,  in  some  cases,  absolute  dulness  will  disappear. 

At  the  same  time,  it  must  be  remembered  that,  even  if  the  Yixer  is  of 
normal  size,  the  areas  of  percussion  dulness  may  be  changed  owing  to 
abnormalities  in  the  shape  of  the  thorax  or  of  the  abdominal  cavity.  An 
increase  of  the  antero-posterior  diameter  of  the  thorax  produces  a  decrease 
in  the  hepatic  dulness  for  the  reason  that  the  anterior  part  of  the  organ 
(in  the  erect  position  of  the  bod}')  occupies  a  more  horizontal  position, 
and,  consequently,  is  in  contact  with  a  smaller  area  of  the  anterior  pari- 
etes  below  the  lung. 

This  change  in  the  position  of  the  Hver  has  been  called  retroversion 
or  "  marginal  position"  of  the  liver,  for  reasons  which,  by  the  way,  are  not 
quite  clear.  The  liver  must  be  imagined  as  standing  on  its  posterior  dull 
margin  when  the  body  is  in  the  horizontal  position. 

This  diminution  in  the  area  of  percussion  dulness,  even  when  the  liver 
is  normal,  is  seen  in  the  barrel-shaped  emphA'sematous  thorax,  in  the  ky- 
phosis of  old  age,  and  in  spondylitic  kyphosis  of  the  lower  dorsal  vertebrse, 
as  well  as  in  slowly  developing  ascites  in  young  persons  whose  thorax 
is  still  sufficiently  pliable  to  permit  of  a  barrel-shaped  distention. 

On  the  other  hand,  the  area  of  dulness  may  be  enlarged,  even  when 
the  liver  is  normal,  if  the  antero-posterior  diameter  of  the  thorax  is  dimin- 
ished. This  may  occur  in  paralytic  thorax  or  in  cylindric  corset-thorax, 
OA^dng  to  the  fact  that  the  ribs  are  pressed  downward,  and  are  situated 
near  to  the  spinal  column,  thus  coming  in  contact  with  a  larger  portion  of 
the  anterior  surface  of  the  liver.  In  these  cases  the  whole  organ,  particu- 
larly its  anterior  margin,  occupies  a  more  vertical  position.  This  condi- 
tion has  been  called  "  anteversion  "  of  the  liver. 

If  the  enlarged  gall-bladder  extends  below  the  hepatic  margin,  it  can 
usually  be  detected  by  percussion,  the  area  of  dulness  so  produced  being 
directly  continuous  with  the  hepatic  dulness. 
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PALPATION. 

If  the  abdominal  walls  are  normal,  a  normal  liver  cannot  be  palpated, 
since  its  thick  right  edge  is  hidden  behind  the  costal  margin,  and  the  edge 
toward  the  left  is  so  thin  that  it  does  not  offer  sufficient  resistance  tobe  felt. 
The  liver  is  only  palpable  if  the  abdominal  walls  are  abnormally  relaxed, 
or  if  the  resistance  of  the  organ  is  abnormally  increased.  The  former  is 
found  in  great  emaciation,  and  in  relaxation  of  the  muscles  following  dis- 
tention, either  as  a  result  of  pregnancy  or  of  pathologic  increase  of  the 
abdominal  contents.  Palpation  is  made  particularly  easy  by  separation 
of  the  abdominal  muscles.  The  consistency  of  the  substance  of  the  liver 
is  most  frequently  increased  by  fatty  infiltration,  passive  congestion,  and 
pressure  from  lacing.  In  the  latter  case  the  liver  is,  as  a  rule,  enlarged 
and  its  lower  margin  forced  downward.  It  is  also  possible  to  palpate  large 
irregularities  on  the  surface  of  the  liver,  such  as  carcinomatous  nodules 
and  gummata.  If  the  abdominal  walls  are  thin,  even  nodular  irregularities 
of  the  surface,  such  as  those  present  in  cirrhosis  of  the  liver,  may  be  capa- 
ble of  detection  by  palpation.  In  addition  to  the  consistency  and  outline 
of  the  anterior  surface,  thickening  and  indentations  on  the  lower  margin 
may  occasionally  be  distinguished  by  palpation. 

Exceptional  thickness  of  the  abdominal  walls  renders  palpation  impos- 
sible. Even  when  the  abdominal  walls  are  of  medium  thickness  it  is 
necessary  that  the  muscles  should  be  completely  relaxed  and  that  the  pa- 
tient be  placed  in  the  horizontal  position,  and  preferably  be  instructed  to 
bend  forward  a  httle.  The  physician  should  place  himself  to  the  right  of 
the  patient,  place  the  right  hand  flat  upon  the  abdomen,  and,  following 
the  respiratory  rhythm,  press  doT\Tiward  with  the  tips  of  the  fingers  at  the 
beginning  of  each  respiration.  Palpation  may  be  aided,  particularly  in 
thin  females,  by  pressing  the  kidney  and  the  liver  forward  from  the  lumbar 
region  with  the  left  hand.  If  the  abdominal  walls  are  stretched  and  re- 
laxed, as  in  many  women,  or  immediately  after  aspiration  of  ascitic  fluid, 
it  is  sometimes  possible  to  palpate  the  lower  surface  of  the  liver.  To  ac- 
complish this,  the  four  fingers  of  the  left  hand  should  be  placed  in  the 
lumbar  region  and  the  thumb  of  the  left  hand  in  front  below  the  costal 
arch.  In  this  way  the  liver  is  grasped  from  above,  fixed,  and,  if  possible, 
forced  forward  and  downward.  In  some  cases  the  right  hand  can  now 
feel  the  sharp  margin  and  grasp  it  between  the  fingers  and  the  thumb.* 
Landau-Rheinstein  t  recommends  in  performing  this  method  of  examina- 
tion to  have  the  patient  in  the  erect  position,  as  then  the  liver  is  forced 
forward  and  downward  by  its  own  weight.  In  some  cases,  according  to 
Wijnhoff,J  it  is  practicable  to  instruct  the  patient  to  sit  on  a  chair  and 
bend  the  body  forward  with  his  hands  on  his  knees  while  the  physician 
examines  from  behind  and  to  the  right  of  the  patient. 

Normally,  the  gall-bladder  can  neither  be  felt  nor  percussed,  because 
it  never  extends  much  below  the  margin  of  the  liver.  Even  when  it  does 
protrude,  it  is  impossible  to  palpate  it,  because  its  walls  are  not  sufficiently 
tense  as  long  as  the  bile-passages  are  permeable.  It  becomes  palpable, 
however,  as  soon  as  the  tension  of  its  walls  increases  and  it  protrudes  below 
the  margin  of  the  liver.  Thickening  of  its  walls  and  concretions  within 
the  organ  can  frequently  be  felt.     The  gall-bladder  is  situated  slightly 

♦Glenard,  Lyon  med.,  1892,  ii,  p.  191;  1890,  ii,  p.  345. 

■f  Berlin,  klin.  Woch.,  1891.  J  Nederland.  Tijdschrift,  1889,  No.  2. 
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within  the  niaimnillary  lino,  approximately  where  the  margin  of  the  liver 
crosses  the  costal  arch.  When  the  liver  is  enlarged  or  in  an  aV^normal 
position,  or  when  its  outline  is  changed,  the  gall-i^ladder  may  be  found  in 
different  locations.  It  is  most  frec|uently  displaced  downward,  occa- 
sionally, however,  laterally,  particularly  outward.  In  ascites  and  meteor- 
ism  it  is  often  u.seful  to  perform  palliation  Ijy  giving  a  sudden  jog,  by 
wl^ich  the  fluid  or  the  coils  of  intestine  are  rapidly  pushed  away,  mak- 
ing it  ea.^ier  to  feel  the  liver. 

The  liver  is  moved  downward  by  the  diaphragm  with  each  inspiration, 
a  circumstance  that  facilitates  palpation  of  the  organ.  AMien  the  warmed 
hand  is  placed  upon  the  abdominal  wall  and  the  patient  instructed  to  in- 
spire deeply,  the  liver  is  alternately  approximated  to  the  finger-tips  and 
removed.  Owing  to  the  fact  that  the  liver  is  in  contact  with  the  dia- 
phragm over  so  large  a  surface,  its  respiratory  motility  is  greater  than 
that  of  other  organs  only  indirectly  in  contact  with  it.  as,  for  instance,  the 
kidneys,  the  colon,  and  the  mesentery-.  Sometimes  it  is  possible  to  fix  one 
of  these  latter  organs  in  their  inspiratory-  position  with  the  left  hand,  the 
liver  then  alone  moving  upward  with  the  ascending  diaphragm.  Only  if 
the  neighboring  organs  are  adherent  to  the  liver  will  they  participate  in  its 
inspiratory  and  expiratory  motility.  This  movement  is  not  only  palpa- 
ble, but  can  also  be  demonstrated  by  percussion — an  important  feature 
in  the  interpretation  of  dulness  in  the  region  of  the  liver,  as  it  gives  us  the 
means  of  determining  whether  it  is  produced  by  that  organ. 

Even  on  deep  inspiration  the  lower  margin  of  the  Uver  rarely  extends 
more  than  1  or  2  cm.  further  downward.  The  upper  margin  of  the  abso- 
lute liver  dulness  may  be  moved  downward  from  1  to  5  cm.,  owing  to  the 
entrance  of  the  sharp  lower  margin  of  the  lung  into  the  pleural  sinus 
during  inspiration.  The  area  of  the  absolute  Hver  dulness  is  therefore 
increased  during  each  inspiration. 

If  the  liver  is  adherent  to  the  anterior  abdominal  wall  by  peritoneal 
adhesions,  the  respirator}'  motility  of  the  lower  margin  of  the  liver  may 
be  absent.  If  pleural  adhesions  fix  the  diaphragm  or  the  lungs  to  the 
thoracic  walls,  the  upper  margin  of  the  absolute  liver  dulness  is  only  very 
shghtly  changed  by  respiration  or  does  not  move  at  all. 

Whenever  we  are  in  doubt  whether  we  are  dealing  with  a  tumor  of  the 
liver  or  of  some  other  abdominal  organ,  we  may  have  recourse  to  alternate 
filling  and  empt}ing  of  the  intestinal  tract  in  addition  to  the  determination 
of  respiratory  motility.  This  distention  may  occur  physiologically,  but 
it  is  better  produced  artificially  by  inflating  the  stomach  with  gas.  or  fiUing 
the  intestine  with  water.  In  the  former  case  the  hver  is  pushed  upward 
and  to  the  right,  in  the  latter  only  upward.  In  this  manner  the  organ 
may  be  pressed  upward  against  the  abdominal  wall,  and  thus  the  margin 
of  the  hver  and  the  gall-bladder  become  more  accessible  to  palpation.  A 
tumor  of  the  kidney,  on  the  other  hand,  would  be  pressed  backward  by 
these  proceedings.* 

INSPECTION;  AUSCULTATION. 

In  rare  cases  inspection  will  give  us  information  in  regard  to  changes 
in  the  consistency  and  the  form  of  the  liver.  If  the  volume  of  the  liver  is 
greatly  increased,  asymmetr\-  of  the  thorax  will  be  seen  both  anteriorly 
and  posteriorly  in  the  erect  position  of  the  body.     If.  on  the  other  hand, 

*  0.  Minkowski,  '"Die  Diagnostik  der  Abdominaltumoren,"  Berliner  klin. 
Wochenschr.,  1888,  No.  31. 
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the  liver  is  normal  in  size,  or  only  slightly  increased  in  volume,  and  the 
abdominal  walls  are  very  thin  and  relaxed,  the  same  will  be  observed.  In 
these  cases  the  outline  of  the  liver  or  the  gall-bladder  may  sometimes  be 
more  clearly  perceptible  to  the  eye  than  to  the  hand,  particularly  during 
forced  respiration.  [Inspection  may  also  show  a  shadow  ascending  and 
descending  with  the  movements  of  the  diaphragm  corresponding  in  its 
position  with  the  margin  of  the  liver  and  analogous  to  Litten's  dia- 
phragm phenomenon. — Ed.] 

Finally,  we  must  consider  a  few  special  signs  that  are  observed  during 
examinations  of  the  liver. 

A  systolic  pulsation  combined  with  a  systolic  enlargement  is  found  in 
tricuspid  insufficiency  when  the  liver  is  hyperemic  from  venous  congestion. 
This  pulsation  is  caused  by  a  transmission  of  the  blood-wave  backward 
from  the  right  heart,  and  is  analogous  to  the  venous  pulse  felt  in  the  jugu- 
lar vein.  It  is  differentiated  from  simple  transmitted  pulsations  by  the 
fact  that  it  can  be  felt  over  the  whole  liver,  and  that  the  liver  simultane- 
ously increases  in  size  and  consistency.  Much  more  rarely  a  s3^stolic 
pulsation  is  transmitted  through  the  arteries  in  aortic  insufficiency. 

Systolic  blowing  sounds  over  the  vessels  have  been  heard  in  aneurysm  of  the 
hepatic  artery  and  in  mahgnant  neoplasms  (Leopold,  Martin,  Rovighi)  as  well  as 
in  cholelithiasis  (Gabbi,  Martini).  In  a  few  cases  these  sounds  wei'e  apparently 
caused  by  compression  of  the  hepatic  artery.* 

Friction  sou7ids  caused  by  fibrinous  exudations  from  the  peritoneum 
are  occasionally  heard  over  the  liver  as  well  as  over  other  abdominal 
organs.  These  sounds  can  be  perceived  better  by  the  sense  of  touch  than 
by  the  ear.  In  the  case  of  the  liver  they  are  caused  by  the  respirator}^ 
movements  of  the  organ,  and  can  be  differentiated  from  pleuritic  friction 
sounds  by  their  location.  [In  hydatid  cyst  of  the  liver  the  so-called  "  hy- 
datid fremitus"  may  be  felt;  while  ''gall-stone  crepitus"  has  been 
claimed  by  some  authors  to  be  of  diagnostic  value  in  cholelithiasis. — Ed.] 


CHANGES  IN  SIZE. 

By  one  or  the  other  of  the  above-mentioned  methods  it  is  possible  in 
the  majority  of  healthy  and  of  sick  subjects  to  outline  approximately  the 
part  of  the  liver  in  contact  with  the  parietes  of  the  body.  The  interpreta- 
tion of  the  findings  made  by  these  methods  must,  of  course,  as  we  have 
already  mentioned,  frequently  be  modified,  for  the'reason  that  in  different 
individuals  the  formation  of  the  body,  and  with  it  the  formation  of  the 
liver,  is  different,  and  because  changes  in  the  position  of  neighboring  or- 
gans can  exercise  an  influence  on  the  position  of  the  liver  relative  to  the 
parietes.  As  a  rule,  changes  in  the  shape  and  size  of  the  liver  are  deter- 
minable in  that  part  of  the  organ  that  is  accessible  to  palpation.  The 
palpatory  findings  are  more  valuable  and  more  positive  than  those  of  per- 
cussion; and  wherever  palpation  can  be  performed,  the  results  from  it 
should  be  valued  more  highly  than  those  obtained  from  percussion. 

An  enlargement  of  the  organ  usually  produces  a  dislocation  of  the  lower 
margin  downward.  This  is  caused,  on  the  one  hand,  by  the  effect  of 
gravity ;  on  the  other,  by  the  greater  resistance  offered  by  the  diaphragm 

*  Leopold,  Archiv  der  Heilkunde,  Bd.  xvii,  p.  395.  Martini,  Rh\  din.  ital., 
1891,  No.  3.  Gabbi,  Riv.  din.  ital.,  1889,  No.  1.  Rovighi,  Riv.  din.  di  Bologna, 
1886,  No.  5. 
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as  compared  to  the  slight  resistance  otTered  by  the  gastro-iiitestinal  tract. 
Tumors  that  develop  on  the  convexity  of  the  liver  rarely  produce  a  de- 
crease in  the  volume  of  the  lung.  Such  a  result  is  seen  only  in  those  cases 
where  the  lesion  causes  at  the  same  time  a  reduced  contractility  of  the 
right  side  of  the  {liai)hragni ;  and  here  we  are  usually  dealing,  not  with  a 
simple  dislocation  of  the  diaphragm,  hut  with  anatomic  changes  of  its 
tissue  following  inHanunation  or  the  development  of  a  neoplasm.  Simple 
eidargement  of  the  liver  is  found  in  hyperemia,  hypertrophy,  fatty  and 
amyloid  degeneration,  leukemia,  hypertrophic  cirrhosis,  and  multilocular 
echinococcus.  Enlargement  of  the  liver  with  changes  in  its  outline  is 
found  in  carcinoma,  echinococcus,  and  abscess.  In  corset  hver,  and  in 
lobulation  of  the  organ  following  syphilitic  hepatitis,  the  change  in  the 
outline  of  the  organ  is  more  conspicuous  than  the  increase  in  its  volume; 
the  latter  change,  in  fact,  may  be  completely  absent. 

A  decrease  in  the  size  of  the  liver  is  found  in  the  atrophy  of  old  age,  in 
that  form  of  chronic  inflammation  called  atrophic  cirrhosis,  and,  in  the 
most  conspicuous  manner,  in  acute  atrophy.  As  a  rule,  in  these  condi- 
tions the  posterior  dull  margin  of  the  liver  remains  unchanged,  so  that 
the  decrease  in  the  size  of  the  organ  usually  produces  a  movement  upward 
of  the  lower  margin,  and,  in  this  manner,  a  decrease  in  the  absolute  hver 
dulness.  In  acute  atrophy  the  organ  collapses  and  seems  to  be  folded 
upon  itself.*  The  latter  accident  is  prevented  if  the  liver  is  adherent  to 
the  anterior  abdominal  wall,  the  liver  in  this  case  growing  thinner  while 
its  surface  area  does  not  decrease. 

There  can  be  no  doubt  that  the  size  of  the  liver  can  be  influenced  by  the  rela- 
tive filling  of  its  vessels  with  blood.  We  will  discuss  this  at  some  length  in  the 
section  on  hyperemia  of  the  liver.  Normally  such  a  change  is  not  perceptible. 
Heitler  t  is  the  only  one  who  makes  the  statement  that  the  liver  dulness  may  thus 
increase  by  3  cm.  within  a  few  minutes. 

A  change  in  the  size  of  the  liver  may  be  simulated  by  changes  that 
occur  in  neighboring  organs,  and  by  dislocations  of  the  liver  produced  by 
such  changes,  particularly  if  the  liver  is  by  them  approximated  to  or  re- 
moved from  the  abdominal  walls.  Enlargement  of  the  liver  dulness  may 
be  simulated  by  the  presence  of  inflammatory  exudates  or  of  tumors  in 
the  right  pleural  cavity,  or  by  thickening  of  the  lower  margin  of  the  lung. 
Large  exudates  on  the  right  side  force  the  diaphragm  and  the  liver  down- 
ward, the  right  lobe  of  the  liver  being  dislocated  more  than  the  left. 
Left -sided  exudates  change  the  position  of  the  left  lobe,  though  to  a  lesser 
degree,  the  lower  margin  of  the  liver  in  this  case  running  horizontally 
instead  of  diagonally  across  the  abdomen.  Pneumothorax,  also,  can  pro- 
duce a  dislocation  of  the  liver  downward.  At  first  the  area  of  dulness  is 
reduced  in  size ;  later,  when  the  distention  ■uith  air  assumes  greater  pro- 
portions it  is  increased.  In  emphysema  the  liver  also  occupies  a  lower 
position  than  normal,  but,  o^^-ing  to  the  retroversion  which  frequently 
occurs  at  the  same  time,  the  area  of  dulness  is  smaller  than  normal.  In 
shrinkage  of  the  right  lung  the  hver  is  drawn  upward  and  the  area  of  dul- 
ness is  somewhat  enlarged. 

Large  pericardial  exudates,  and  enlargement  of  the  heart  itself,  ma}"" 
force  the  left  lobe  of  the  Hver  downward.     As  a  rule,  these  lesions  are 

.  *  Gerhardt,  Zeitschr.  fiir  klin.  Medidn,  Bd.  xxi,  1892,  p.  374. 
t  Heitler,   "  Die   Schwankungen    der    normalen    Leber-   und    Milzdampfung," 
Wiener  med.  Wochenschr.,  1892,  Ko.  14. 
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accompanied  by  passive  congestion  of  the  liver,  and  in  this  manner  pro- 
duce an  enlargement  of  the  whole  organ. 

Inflammatory  exudates  occurring  between  the  liver  and  the  dia- 
phragm (subphrenic  abscess)  force  the  liver  do"^Tiward  and  the  diaphragm 
upward,  and  in  this  way  may  simulate  either  enlargement  of  the  liver  or 
pleuritic  exudates. 

The  liver  is  more  frequently  dislocated  downward  than  upward.  The 
muscle  of  the  diaphragm  offers  considerable  resistance,  and  usually  does 
not  yield  at  all  until  increase  of  pressure  ^\-ithin  the  abdominal  cavity 
occurs,  \vith  distention  of  the  whole  abdomen  as  a  result.  The  latter 
occurrence  is  usually  combined  ^^ith  dilatation  and  change  in  the  form 
of  the  lower  thoracic  aperture,  so  that  the  Uver  is  placed  more  horizontally, 
and  the  area  of  absolute  dulness  is  diminished.  As  a  rule,  this  area  is 
rather  difficult  to  determine.  In  the  case  of  ascites  this  difficulty  is  due 
to  the  general  dulness ;  in  the  case  of  meteorism,  to  the  loud  tympanitic 
sound. 

Finally,  a  decrease  in  the  liver  dulness  can  be  produced  by  the  (rather 
rare)  entrance  of  air  between  the  liver  and  the  anterior  abdominal  wall,  or 
by  the  inter\^ention  of  the  transverse  colon  or  loops  of  small  intestine 
between  the  liver  and  the  abdominal  wall.  The  latter  accident  occurs 
chiefly  in  enteroptosis  and  in  general  relaxation  of  the  abdominal  walls. 
As  a  rule,  the  true  shape  of  the  liver  can  still  be  determined  by  repeated 
examinations,  particularly  if  the  patient  be  placed  on  the  right  side  or  flat 
on  his  back,  with  depressed  shoulders. 

CHANGES  IN  FORM.    (CORSET  LIVER.) 

The  substance  of  the  lii^er  is  ordinarily  soft  and  plastic  during  life, 
although  we  usually  see  the  organ  after  death,  when  postmortem  changes 
have  hardened  it.  The  physiologic  shape  of  the  organ,  therefore,  is 
largely  determined  by  the  mould  of  neighboring  organs,  particularly  of  the 
muscular  and  bony  tissues.  In  the  case  of  the  liver  more  than  in  the  case 
of  any  other  organ  the  general  outline  is  dependent  in  each  individual  on 
the  shape  of  the  thorax  and  the  body  generally.  All  pathologic  changes  in 
its  surroundings  produce  considerable  deviations  from  its  normal  form. 
For  instance,  scoliosis,  tumors,  or  exudates  that  press  upon  the  organ  from 
above,  from  the  side,  or  from  below,  may  change  its  shape.  As  a  rule, 
these  deforming  influences  are  permanent ;  where  they  are  only  transitory, 
— as,  for  instance,  in  large  pleuritic  exudates  or  in  subphrenic  abscesses, — 
the  plasticity  of  the  liver  tissue  favors  the  establishment  of  the  original 
shape.  Tumors  mthin  the  liver  that  do  not  change  its  substance  but 
act  mechanically — as,  for  instance,  echinoccocus — may  also  produce  dis- 
placement of  liver-substance  and  a  change  in  the  normal  form  of  the  organ. 

In  the  opposite  sense,  the  relaxation  of  pressure  normally  exercised  on  the 
surface  of  the  liver  may  produce  extensions  of  the  liver-substance,  so-caUed  ectases 
of  the  liver.  For  instance,  a  hole  in  the  diaphragm  (Klebs  *)  or  a  hernial  opening 
of  the  linea  alba  (Kusmin)  may  permit  of  such  protrusions. 

For  completeness'  sake  the  change  of  form  that  is  seen  in  transposition  of  the 
viscera  must  be  mentioned.  In  this  anomaly  the  shape  of  the  liver  is  the  reverse 
of  the  normal. 

Furrows  are  occasionally  found  upon  the  convex  surface  of  the  liver, 
which  are  produced  by  pressure  of  the  ribs.     Frequently  the  serous  mem- 
*  Virchow's  Archiv,  Bd.  xxxiii,  p.  446. 
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brano  ovor  these  furrows  is  sli<jlitl>'  tliickcncd.  On  the  convex  surface 
of  tlie  rif^ht  lobe  of  the  liver  deej),  narrow  furrows,  called  longitudinal  or 
expiration  furrows,  are  occasionally  found  running  parallel  to  the  suspen- 
sory ligament.  They  probably  owe  their  origin  to  a  lateral  compression 
of  the  liver  which  occurs  when  the  diaphragm  is  contracted  and  the  ab- 
dominal muscles  (particularly  when  the  clothing  is  too  tight)  compress 
the  organ.  These  changes  in  the  form  of  the  liver  are  not  recognizable 
during  life. 

Of  the  acquired  changes  of  form,  that  variety  which  is  called  **  corset 
liver"  is  of  considerable  pathologic  and  clinical  importance.  This  de- 
formity is  not  produced  by  lacing  alone,  Imt  may  be  the  result  of  wearing 
various  kinds  of  tight-fitting  clotiiing,  particularly  at  a  time  of  life  when 
the  body  is  not  yet  developed  and  the  thorax  is  soft  and  pliable.  In  order 
to  exercise  their  effect,  these  influences  must,  of  course,  act  for  a  long  time. 
Among  the  causes  of  the  condition  there  may  be  mentioned  here  the  use 
of  corsets  of  various  degrees  of  stiffness,  softer  bodies  made  of  cloth, 
tight  waists,  either  buttoned  or  laced,  skirt-bands,  belts,  and  straps. 
These  articles  of  apparel  influence  the  shape  of  the  liver  only  in  small 
part  through  the  abdominal  walls.  In  much  greater  part  they  act 
through  pressure  on  the  ribs  and  cartilages,  by  modifying  the  relative 
position  of  these  parts  and  retarding  their  growth.  In  this  way  these 
irrational  methods  of  dressing  continue  to  exercise  a  pernicious  effect  for 
a  long  time  after  the}'  have  been  discarded,  and  consequently  produce 
permanent,  irreparable,  and  sometimes  progressive  damage. 

Corset  li^•er  is  naturally  found  chiefly  in  women,  not  only  in  those  who 
wear  corsets,  but  also  in  peasant  women  who  wear  waists  and  skirt-bands. 

According  to  the  conventional  custom,  artificial  deformation  of  the  body  begins 
Tvith  confirmation;  that  is,  at  about  the  fourteenth  year,  rarely  sooner. 

According  to  the  tabulations  of  Leue,  based  upon  3484  autopsies  on  subjects 
above  sixteen  years  of  age,  corset  Hver  was  found  in  1.9%  of  male  bodies  and  25.3% 
of  female  bodies.  If  changes  of  high  degree  are  not  considered  alone,  but  also  those 
changes  that  are  barely  recognizable,  but  can  unquestionably  be  attributed  to  the 
effect  of  lacing  upon  the  liver,  it  will  be  found  that  5.7%  occur  in  men,  56.3%  in 
women.  The  percentage  increases,  with  the  increasing  age  of  the  subject,  from 
2%  to  73%c. 

The  deformities  of  the  thorax  and  the  liver  that  result  from  irrational 
clothing  show  wide  variations.  A  great  deal  will  depend  on  whether  the 
pressure  was  exercised  in  a  narrow  or  a  wide  zone,  high  up  or  low  down. 
In  the  same  indi^'iduals,  in  addition,  the  pressure  may  be  exercised  in 
different  parts  of  the  body  in  the  course  of  many  years,  as  the  subjects 
change  the  style  of  their  clothing  Avith  the  changes  of  fashion.  It  is 
possible  to  distinguish  four  types,  which,  it  is  true,  may  merge  into  one 
another. 

First,  low  icaist,  a  very  narrow  ring  underneath  the  costal  arch;  in 
still  more  marked  cases  a  slight  change  of  the  costal  angle  and  a  slight 
inversion  of  the  lower  margin  of  the  thorax.  Here  the  liver  is  contracted 
only  near  the  lower  margin  of  the  right  lobe,  and  its  sharp  edge  is  some- 
what atrophic  and  the  serous  covering  thickened. 

Second,  medium  waist.  The  narrowest  place  is  found  below  the 
xiphoid  process;  the  costal  arches  are  somewhat  ectopic. 

Third,  high  icaist.  The  narrowest  point  is  at  the  level  of  the  xiphoid 
process.  Owing  to  the  ectopic  position  of  the  costal  arches  the  thorax 
assumes  an  hour-glass  form. 
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Fourth,  cylindric-'paralytic  contracted  thorax.  This  form  is  produced 
by  tight  waists  or  cylindric  corsets  without  any  waist-hne. 

In  the  last  form  the  lower  part  of  the  thoracic  aperture  is  uniformly 
narrowed,  the  thoracic  walls  are  thus  pressed  against  the  liver,  and  the 
organ  is  uniformly  elongated  so  that  the  right  lobe  assumes  a  tongue- 
shaped  form.  On  the  other  hand,  in  the  narrow  high  waist  (third  type) 
only  the  upper  part  of  the  liver  is  compressed,  so  that  the  upper  part  of 
the  growing  organ  is,  so  to  speak,  pressed  into  the  substance  of  the  lower 
part  of  the  right  lobe.  In  this  manner  the  lower  portion  of  the  liver  grows 
longer,  wider,  and  thicker,  really  hypertrophic,  assuming  in  some  cases  a 
cake-shaped  or  hemispheric  outline.  In  the  medium  waist  (second  type) 
the  greatest  pressure  is  exercised  lower  down,  so  that  the  portion  of  the 
liver  that  is  pressed  downward  is  not  so  bulky.  It  is  frequently  sepa- 
rated from  the  upper  part  by  a  broad  furrow  running  horizontally  or  diag- 
onally across  the  organ. 

The  hver,  elongated  from  narrowing  of  the  thorax,  usually  protrudes 
considerably  below  the  costal  arch,  so  that,  as  a  rule,  the  organ  can  be 
readily  percussed  and  palpated,  and  its  form  determined.  This  is  par- 
ticularly easy  because  the  muscular  walls  and  the  adipose  tissue  become 
somewhat  atrophic  from  the  pressure. 

If  pressure  is  continued  for  a  long  time  the  costal  arch  may  be  so  forced 
into  the  liver-substance  as  to  cause  it  to  atrophy.  In  the  same  manner 
narrow  and  very  tight  skirt-bands  act  on  the  elongated  lobe  of  the  liver  so 
that  the  bridge  between  the  main  mass  of  the  liver  and  the  lower  part  of 
the  right  lobe  becomes  thinner  than  the  lobe.  Ultimately  this  connecting 
band  may  become  so  attenuated  that  it  forms  merely  a  thin  strip  con- 
taining no  liver-substance  whatever,  but  only  blood-vessels  and  bile-ducts. 
Frequently,  before  attenuation  occurs  to  such  a  degree,  pressure  on  the 
most  contracted  part  of  the  liver  has  caused  stasis  of  blood  or  of  bile  in 
the  separated  lobe,  and  so  causes  the  latter  to  increase  in  size. 

Those  portions  of  the  liver  that  are  exposed  to  permanent  pressure 
usually  show  changes  of  the  serous  covering  ranging  from  a  slight  clouding 
to  fibrous  thickening.  As  a  rule,  the  callosities  run  horizontally  or 
approximately  so,  but  they  may  bisect  the  anterior  surface  of  the  liver 
in  different  places  from  the  lower  margin  of  the  right  lobe  up  to  the  middle 
of  the  left.  Rarely,  a  piece  of  the  lower  margin  of  the  left  lobe  may  be- 
come separated  from  lacing. 

We  see,  therefore,  that  the  changes  in  the  form  of  the  liver  that  may 
be  produced  by  the  pressure  of  the  clothing  are  of  varying  kind  and  of 
varying  degree.  Diffuse  pressure  produces  an  elongation  of  the  liver  and 
a  folding  inward  of  its  convex  surface;  local  pressure  (frequently  trans- 
mitted by  the  costal  arch)  produces  local  atrophy  from  pressure,  and 
perihepatitis. 

Frequently  inflammatory  processes  that  originate  in  the  serous  part 
of  the  compressed  surface  may  extend,  and  lead  to  adhesions  with  the 
abdominal  wall  or  to  thickening  of  the  capsule. 

With  elongation  of  the  right  lobe  the  biliary  channels  situated  on  the 
lower  surface,  particularly  the  gall-bladder,  are  also  elongated,  so  that,  fre- 
quently, by  indirect  compression  of  the  cystic  duct,  the  flow  of  bile  is  pre- 
vented, and  dilatation  or  catarrh  of  the  gall-bladder  results,  or,  later, 
concretions  may  form. 

Symptoms. — A  corset  liver  may  exist  without  causing  any  symptoms, 
and  usually  the  condition  is  discovered  only  when  the  abdomen  is  exam- 
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ined  for  some   other  reason.     In  rare  cases  the  separated  lobe  causes 

symptoms  throupjh  its  vohimc,  through  pressure  upon  noiphhoring  organs, 
or  through  its  motihty.  Such  symptoms  may  be  transitory  if  the  sepa- 
rated Iol)e  becomes  swollen  or  painful  through  stasis  or  inflammation. 
Tiie  rare  cases  of  separation  of  a  portion  of  the  left  lobe  are  said  by  Langcn- 
buch  to  cause  more  marked  symptoms. 

Elongation  of  the  liver  frecjuently  simulates  enlargement  of  the  organ. 
The  i)reponderating  elongation  of  the  right  lobe  in  corset  liver  is  of  value 
in  dilTerentiating  the  two  conditions.  At  the  same  time  one  should 
remember  that  it  is  more  difhcult  to  form  a  precise  opinion  in  regard  to  the 
degree  of  eidargement  of  the  liver  in  women  than  in  men. 

In  addition  to  being  changed  in  form,  the  corset  liver  is  of  increased 
consistency.  This  is  due  in  part  to  a  local  increase  in  the  hepatic  paren- 
chyma, in  part  also  to  the  perihepatitis  and  passive  hyperemia  often 
obsers'ed  in  the  separated  lobe.  If  the  separation  is  ver\'  marked,  the  lobe 
will  appear  Hke  a  tumor  that  has  no  connection  with  the  liver,  but  seems 
to  be  connected  ^^■ith  some  other  organ,  such  as  the  intestine,  the  kidney, 
the  ovary,  or  the  mesentery.  If  the  separation  is  not  so  far  advanced, 
and  if  there  are  no  adhesions,  the  movements  of  the  tumor  with  the  phases 
of  respiration  will  usually  facilitate  the  recognition  of  its  hepatic  origin. 

The  diagnosis  is  most  difficult  in  those  cases  in  which  the  separated 
lobe  is  joined  to  the  liver  b}'  a  narrow  bridge  of  connective  tissue.  In  such 
instances  the  lobe  may  be  movable  toward  both  sides  as  well  as  antero- 
posteriorly.  or  it  may  drop  downward  and  become  covered  by  the  intestine. 
To  arrive  at  a  positive  conclusion  as  to  its  nature,  the  gro^^■th  must  be 
examined  several  times  and  under  different  conditions  (for  instance,  after 
distention  of  the  stomach  and  intestine  with  gas).  In  a  case  of  this  kind 
the  swelling  may  be  confoimded  ■oith  floating  kidney.  It  is  well  to  re- 
member that,  not'tt'ithstanding  the  motility  of  the  lobe  of  the  liver,  this 
can  be  palpated  better  through  the  anterior  abdominal  wall,  whereas  the 
kidney  can  be  reached  much  more  readily  through  the  lumbar  region; 
and,  further,  that  the  distended  ascending  and  the  transverse  colon  are 
situated  between  these  two  organs. 

The  diagnosis  is  particularly  difficult  if  other  pathologic  conditions 
develop  on  the  basis  of  a  corset  liver.  This  occurs  quite  frequently,  for 
the  reason  that  the  primary-  cause, — i.  e..  lacing. — in  addition  to  produc- 
ing deformities  of  the  liver,  causes  a  large  number  of  disturbances  in 
other  organs,  so  that  we  are  almost  justified  in  speaking  of  a  corset  disease. 
Some  of  the  lesions  of  this  condition  are  the  formation  of  gall-stones,  Tsith 
colic,  inflammation  and  carcinoma  of  the  gall-bladder,  distention  of  the 
gall-bladder,  and  perihepatitis.  The  latter  may  originate  partly  from  the 
gall-bladder,  partly  from  the  lacing  furrow.  The  effect  of  lacing  on  the 
thoracic  organs  is  to  produce  moderate  degrees  of  passive  congestion, 
and  as  a  result  enlargement  of  the  whole  organ. 

Other  organs  of  the  upper  part  of  the  abdominal  cavity  may  be  affected 
by  lacing  as  follows :  Abnormal  motility  and  dislocation  of  the  right  kid- 
ney, ptosis  of  the  stomach  and  of  the  transverse  colon,  cardialgia,  ulcer  of 
the  stomach,  diffuse  stasis  in  the  portal  system  as  a  result  of  the  compres- 
sion of  the  liver,  and.  follo^^'ing  this  portal  stasis,  intestinal  catarrh,  hemor- 
rhoids, attacks  of  colic,  and  constipation.  The  latter  is  particularly 
favored  by  the  direct  pressure  that  is  exercised  on  the  ascending  and  de- 
scending colon,  particularly  in  the  tA-pe  of  low  waists.  Compression  of 
the  upper  part  of  the  abdominal  ca\-ity  causes  a  dislocation  of  its  entire 
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contents.  This  results  in  an  abnormal  distention  of  the  abdominal  walls 
below  the  umbilicus,  and,  if  certain  other  conditions  prevail,  may  lead  to 
pendulous  abdomen. 

It  is  true  that  of  all  these  possible  consequences  of  lacing  only  one  may 
develop  fully,  so  that  it  may  happen  that  while  pronounced  changes  are 
present  in  other  organs,  no  lesion  of  the  liver  is  discoverable  during  life. 
It  is  important,  however,  from  a  clinical  and  diagnostic  point  of  view  to 
remember  the  common  cause  of  all  these  disturbances.  An  abnormal 
shape  of  the  liver  and  deformity  of  the  thorax,  even  though  other  symp- 
toms are  not  present,  frequently  give  us  valuable  clues  in  diagnosticating 
and  treating  abdominal  diseases.  This  obtains  even  when  tight  clothing 
has  been  discarded  long  before. 

A  corset  liver,  no  longer  in  an  active  stage  of  development,  or  secon- 
darily involved,  may  lead  to  confusion  in  the  presence  of  other  pathologic 
conditions  and  render  the  diagnosis  more  difficult.  Among  such  condi- 
tions might  be  mentioned  tumors  of  the  kidney  and  of  the  suprarenals, 
psoas  abscess,  typhlitis,  coprostasis,  and  inflammations  in  the  region  of 
the  hepatic  flexure  of  the  colon.  It  is  frequently  impossible  to  arrive  at  a 
definite  conclusion  in  regard  to  the  presence  or  absence  of  one  or  the  other 
of  these  diseases  or  in  regard  to  the  presence  or  absence  of  contracted  Hver, 
until  the  sensitiveness  and  inflammation  in  the  region  of  the  liver  have  so 
decreased  that  the  different  parts  of  the  tumor  may  be  palpated  and 
differentiated. 

As  mentioned  above,  the  right  lobe  of  the  liver  is  usually  considerably  elongated 
downward.  If  a  certain  portion  of  the  lower  margin  should  be  isolated  by  indenta- 
tion, this  may  become  still  more  elongated,  and  extend  downward  in  the  shape  of 
a  tongue;  such  tongue-shaped  processes  are  found  with  great  frequency  in  the 
region  of  the  gall-bladder,  particularly  toward  the  right.  If  the  gall-bladder  also 
enlarges,  such  a  process  becomes  still  more  elongated,  and,  if  it  becomes  inflamed, 
wiU  become  enlarged.  A  number  of  sm-geons,  particularly  Riedel,  have  called 
attention  to  the  difficulty  that  such  a  tongue-shaped  process  may  cause  in  the 
diagnosis  of  gall-bladder  diseases,  and  in  operative  procedures  in  diseases  of  this 
organ.  [It  is  rather  remarkable  that  such  tongue-like  processes  are  seldom  felt 
in  routine  examinations  of  cases  unless  hepatic  trouble  calls  particular  attention 
to  the  liver. — Ed.] 

The  milder  degrees  of  the  stationary  corset  liver  do  not  call  for  any 
treatment.  The  complications  arising  from  this  condition,  however, 
must  be  attended  to,  particularly  perihepatitis,  passive  congestion,  and 
the  various  troubles  due  to  gall-stones.  In  practice  it  is  frequently  im- 
possible to  differentiate  between  these  conditions  and  the  other  sequels  of 
lacing,  and  the  whole  complex  picture  must  therefore  be  treated  together. 
The  measures  of  treatment  that  are  to  be  considered  in  this  connection 
are  a  simple  and  non-irritating  diet,  a  daily  evacuation,  courses  of  saline 
mineral  water  or  of  those  containing  chlorids,  and  the  support  of  the  re- 
laxed abdominal  walls  and  the  displaced  intestine  by  a  bandage  or  a  band 
applied  below  the  umbiHcus.  If  the  separated  lobe  of  the  fiver  extends 
very  far  downward  and  is  very  sensitive,  it  is  impossible  to  apply  any  but 
a  soft  elastic  bandage.  In  such  cases  a  supporting  pad  (Landau)  is 
more  agreeable,  and  is  very  appropriate,  for  the  reason  that  such  an  ap- 
pliance exercises  pressure  which  is  more  firm  and  is  limited  to  the  lower 
half  of  the  abdomen. 

In  cases  in  which  indirect  support  of  a  corset  liver  did  not  relieve  the 
disturbances.  Billroth  and  others  have  opened  the  abdominal  cavity,  and 
have  attached  the  separated  lobe  to  the  anterior  abdominal  wall  by  su- 
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tures  passed  through  the  calloused  part  of  the  lobe.  Langonbuch  iti  one 
case  ablated  a  separated  lobe  of  the  left  side  that  was  causing  much  dis- 
turbance. Such  a  procedure  will  be  found  to  be  easy  if  much  of  the  liver- 
substance  has  disai)peared  from  the  contracted  furrow. 

The  most  important  duty  of  the  physician  in  regard  to  the  condition 
under  discussion  is  its  prevention.  However  great  the  fear  of  tradition 
and  of  fashion,  the  chances  of  success  in  this  direction  are  not  bad.  Form- 
erly physicians  believed  deformities  of  the  Uver  alone  were  the  result  of 
lacing,  but  nowadays  we  know  that  numerous  diseases  involving  other 
abdominal  organs,  in  addition  to  the  liver,  may  be  the  result  of  tight 
clothing.  This  knowledge  has  only  been  acquired  within  the  last  decade 
and  will  have  to  be  gradually  communicated  to  the  laity  by  physicians. 
Even  now  many  women  follow  the  advice  given,  and  the  number  will  in- 
crease as  the  good  effect  of  rational  clothing  becomes  more  apparent. 

It  is  necessary  not  only  to  combat  the  corset,  but  all  forms  of  tight 
clothing,  such  as  waist-  and  skirt-bands.  Such  articles  of  clothing  are 
particularly  detrimental  while  the  body  is  in  the  stage  of  development, 
especially  if  the  muscles  are  weak  and  the  bones  soft.  The  powers  of 
resistance  against  the  damages  of  lacing  are  not  dependent  on  a  definite 
age,  but  on  the  period  of  life  in  which  development  of  the  body  is  com- 
pleted, which,  as  we  know,  varies  in  different  indi\'iduals. 

Particular  attention  should  be  paid,  primarily,  to  the  size  of  the 
waist  that  is  worn.  This  should  permit  free  respiratory  movements. 
Further,  a  decrease  in  the  weight  of  the  clothing  worn  on  the  lower  half 
of  the  body  should  be  insisted  upon  (bloomers  instead  of  skirts,  and  loose, 
adaptable  materials),  or  the  clothing  should  be  attached  to  the  shoulders 
by  broad  or  conical  straps.* 

The  various  articles  of  clothing  that  have  been  recommended  by 
physicians  and  manufacturers,  so-called  "health  corsets,"  etc.,  only  in 
part  comply  with  the  demands.  The  American  corset  seems  the  most 
practical,  as  it  consists  of  a  well-modeled  underwaist  made  of  some  resist- 
ing material,  ^^ith  broad  shoulder-pieces,  to  which  the  garments  of  the 
lower  half  of  the  body  are  attached  by  buttons.  These  corsets  have  a 
few  flexible  whalebones  that  are  to  be  removed  in  laimdering. 

CHANGES  IN  POSITION. 

We  have  already  mentioned  some  of  the  moderate  changes  in  the  posi- 
tion of  the  liver  that  may  occur:  ^'iz.,  rotation  around  the  horizontal  axis 
(retroversion  and  anteversion)  and  dislocation  produced  by  diseases  of 
neighboring  organs.  The  latter  usually  occur  doTMiward,  and  may  in 
some  instances  be  remedied ;  it  vdU  depend  on  the  primarj^  cause  of  the 
trouble  whether  this  is  possible  or  not. 

FLOATING  LIVER. 

Hepar  mobilis  s.  migrans;  Hepatoptosis;  Descensus  hepatis;  Foie  flottant; 

Wanderleher. 

This  consists  of  a  marked  displacement  of  the  liver,  together  ^^-ith 
abnormal  mobiUty.  The  liver  is  anchored  in  its  normal  position  in  the 
concavity  of  the  diaphragm  by  several  peritoneal  folds:  \'iz.,  (1)  The 

*Spener,  "Die  jetzige  Frauenkleidung,"  Berlin,  Walther,  1897,  und  Deutsche 
med.  Wochenschr.,  1897,  No.  1. 
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coronary  ligament,  originating  from  two  flat  peritoneal  folds  on  the  pos- 
terior surface  of  the  liver  that  are  occasionally  in  contact  with  each  other, 
forming  a  very  short  and  tense  mesentery,  or,  more  frequently,  lea\dng 
uncovered  a  portion  of  the  liver  surface,  as  broad  as  several  fingers. 
To  the  right  and  left  these  ligaments  separate  and  form  the  so-called  tri- 
angular ligaments.  (2)  The  suspensory  ligament,  a  long  reduphcation 
of  the  peritoneum  running  from  the  diaphragm  to  the  convex  surface  of 
the  liver.  It  is  attached  at  the  porta  hepatis  and,  together  with  the  liga- 
mentum  teres,  extends  to  the  umbiHcus.  The  liver  is  further  attached 
to  the  spinal  column  and  the  diaphragm  by  the  inferior  vena  cava,  which 
is  usually  embedded  in  the  posterior  margin  of  the  liver,  but  is  often  com- 
pletely surrounded  by  Hver-substance. 

The  connective-tissue  strands  that  rim  through  these  ligaments  would 
alone  not  be  capable  of  supporting  the  large  gland  weighing  1500  gm. 
They  in  fact  chiefly  fulfil  the  purpose  of  preventing  lateral  displacement. 
The  fiver  is  realh'  supported  by  the  elasticity  and  tone  of  the  abdominal 
waUs,  assisted  by  the  stomach  and  intestine,  which  support  it  from  below 
like  air-cushions.  In  addition,  the  elastic  traction  of  the  lungs  that  main- 
tains the  vault  of  the  diaphragm,  and  the  cohesion  of  the  convexity  of  the 
fiver  with  the  diaphragm  (preventing  the  separation  of  the  two  serous  sur- 
faces and  still  permitting  a  gliding  movement),  are  factors  in  supporting 
the  fiver.  The  figaments  simply  circumscribe  lateral  movements.  (At- 
mospheric pressure  has  as  little  to  do  with  the  support  of  the  liver  as  it  has 
with  the  fixation  of  the  femur  in  the  hip-joint.) 

All  these  factors  combine  to  prevent  the  separation  of  the  liver  and  the 
diaphragm,  so  that  they  nearly  always  remain  in  contact.  If  they  are 
separated  at  afi,  it  is  only  by  a  small  space.  Sfight  degrees  of  descent  of 
the  liver  occur  in  ascites,  in  which  a  layer  of  fluid,  that  may  be  several 
centimeters  thick,  may  force  its  way  between  the  fiver,  on  the  one  hand, 
and  the  diaphragm  and  the  abdominal  wall,  on  the  other.  Greater  degrees 
of  descent  are  possible  only  if  the  above-mentioned  suspensory  figaments 
become  elongated.  "When  this  occurs,  the  liver  may  sink  below  the  costal 
arch,  even  as  far  as  the  symphysis  pubis,  and  fluid,  tumors,  or  coils  of  intes- 
tine, particularly  of  the  transverse  colon,  may  occupy  the  place  of  the  fiver 
in  the  right  vault  of  the  diaphragm.  Owing  to  the  attachment  of  the 
ligamentum  teres  to  the  umbilicus,  descent  of  the  liver  is  usually  combined 
Tvdth  rotation  of  the  organ,  the  right  lobe  thereby  occupying  the  lowest 
position.  UsuaUy  ptosis  of  the  liver  is  combined  "n-ith  great  motifity  of 
the  organ,  so  that  by  pressure  from  without  and  changes  in  the  position  of 
the  body  it  may  be  possible,  in  part  or  completely,  to  replace  it  in  its 
noi:mal  position. 

Frequency  of  Occurrence  and  Causes. — The  highest  degree  of  abnor- 
mal motifity,  floating  liver  proper,  is  not  frequently  seen.  Cantani  first 
described  it  in  1866,  and  since  then  it  has  been  more  frequently  observed. 
It  is  found  principally  in  women  (approximately  in  the  proportion  of  ten 
to  one  as  compared  vrith  men).  The  chief  cause  is  the  relaxation  and 
attenuation  of  the  abdominal  wafis,  so-cafied  pendulous  abdomen,  usualty 
follo-uing  repeated  pregnancies,  particularly  if  the  patient  has  gotten  up 
too  soon.  The  condition  is  usually  combined  A\-ith  separation  of  the  ab- 
dominal muscles.  As  a  result  of  these  causes  the  intestines  drop  forward 
and  downward,  and  in  this  manner  the  fiver  is  deprived  of  one  of  its 
normal  supports.  Large  hernias  may  act  similarly,  even  without  stretch- 
ing of  the  abdominal  walls,  particularly  if  the  hernial  sac  incloses  many 
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coils  of  intestine.  Another  niechanieal  factor  must  be  considered  in 
pendulous  ai)doinen — i.  c,  the  direct  traction  that  the  abdominal  walls 
exercise  on  the  liver  through  the  umbilicus  and  the  ligamentum  teres 
(Landau,  Langenbuch). 

Other  favoring  circumstances  are  the  following:  Violent  exertion, 
persistent  vomiting  (Rosenkranz),  coughing  or  sneezing  (Landau),  and 
acute  mechanical  influences,  such  as  a  fall  or  sudden  violent  exertion.  In 
a  case  descriljed  l)y  Leul)e  distention  of  the  inferior  vena  cava  following 
tricuspid  insufficiency  seems  to  have  loosened  the  attachments  of  the  liver. 
Stretching  of  the  ligaments  of  the  liver  from  a  swelling  of  the  organ  that 
later  recedes  may  also  in  some  instances  permit  greater  excursions  of  the 
liver.  Lacing  and  rai)id  emaciation  are  only  occasionally  mentioned  as 
causes ;  but  they  certainly  have  some  influence,  particularly  when  they  are 
responsible  for  the  relaxation  of  the  a))dominal  walls. 

As  the  rare  occurrence  of  floating  liver  is  in  contrast  to  the  frequency 
with  which  the  above-mentioned  etiologic  factors  are  present,  we  must 
conclude  that  in  certain  individuals  some  particular  conditions  must 
assist.  Most  probably  a  congenital  tendency  to  relaxation  and  stretching 
of  the  ligaments  of  the  liver  must  exist,  of  the  same  kind  as  that  which 
makes  the  formation  of  a  true  mesohepar  possible.  It  has  not  been 
demonstrated  so  far  whether  the  latter  is  congenital  or  preformed. 

Symptoms. — A  floating  liver  forms  a  tumor  in  the  right  side  of  the 
abdomen,  sometimes  extending  as  far  as  the  symphysis.  Its  convex  sur- 
face is  directed  forward.  It  is  usually  possible  to  determine  the  hepatic 
outline  by  palpation,  and  this  is  facilitated  further  by  the  flaccid  character 
of  the  abdominal  t\-alls.  If  lacing  has  been  indulged  in  the  form  of  the 
liver  is  frequently  changed.  In  the  erect  and  semi-recumbent  positions 
the  liver  is  low  down  in  the  abdomen,  while  in  the  dorsal  position  it  is 
usually  possible  to  replace  the  liver  by  manual  pressure.  In  doing  this 
the  p^e^'iously  sunken  epigastrium  becomes  filled  out  and  the  normal  area 
of  hepatic  dulness  is  restored.  WTien  the  liver  is  absent  from  its  normal 
place,  the  percussion  sound  of  the  lung  merges  directly  into  that  of  the 
intestine.  It  is  rare  to  find  a  dislocated  liver  attached  in  an  abnormal 
position  by  adhesions  (Richelot).  If  this  is  the  case,  it  can,  of  course, 
only  partly  be  replaced. 

Pressure  exercised  over  the  dislocated  liver  is  usually  not  painful,  but 
frequently  produces  sensations  in  remote  parts.  A  floating  Hver  may 
also  cause  spontaneous  pain,  particularly  when  its  weight  exercises 
a  great  degree  of  traction  or  when  the  traction  that  existed  is 
suddenly  increased,  as,  for  instance,  in  jumping,  walking,  raising  the 
arms  (particularly  the  right  one),  sneezing,  coughing,  and  yawning. 
Sometimes  the  pain  becomes  paroxysmally  exacerbated  without  any 
\'isible  cause.  Pain  is  usually  relieved  by  manual  or  other  fixation  of  the 
tumor,  by  sitting  down,  or  by  assuming  the  dorsal  position  or  a  position 
on  the  right  side.  The  pain  is  felt  in  the  right  hypochondriac  region 
and  the  epigastrium,  and  frequently  radiates  toward  the  right  shoulder 
and  the  lumbar  region.  A  feeling  of  bearing-do^^■n  and  of  coUcky  pains 
may  arise,  while  occasionally  intestinal  disturbances,  or  a  feeling  of  fulness 
or  of  some  living  thing  in  the  abdomen,  may  be  complained  of.  Fainting 
spells  may  occur. 

In  addition,  numerous  disturbances  of  the  digestive  tract  are  noticed, 
such  as  various  gastric  disturbances,  belching,  meteorism,  and  constipa- 
tion.    These  are  explained  by  traction  upon  and  temporarj^  occlusion  of 
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the  intestine.  Respiratory  disturbances  and  palpitation  must  be  attri- 
buted to  dragging  upon  the  diaphragm.  Occasionally  symptoms  of  por- 
tal stasis  are  noticed,  such  as  ascites,  hemorrhoids,  metrorrhagia,  or,  as  a 
result  of  the  toasting  of  the  vena  cava,  edema  of  the  lower  extremities. 
[Albuminuria,  increase  in  the  quant itj^  of  the  urine,  and  purpura  are 
also  seen  at  times. — Ed.]  Icterus  is  rare,  although  this  symptom 
might  be  expected  as  a  result  of  the  traction  exercised  on  the  biliary 
passages.  A  slight  sub-icteric  color  is  sometimes  observed.  [Mac- 
Naughton  Jones  has  reported  a  case  of  recurring  hemorrhage  from  the 
stomach  apparently  due  to  ptosis  of  the  liver. — Ed.] 

Diagnosis. — The  diagnosis  of  floating  hver  may  be  difficult  at 
first,  as  the  unusual  size  of  the  palpable  tumor  is  startling.  In  gen- 
eral, however,  the  relaxation  of  the  abdominal  walls  permits  an  accu- 
rate detennination  of  the  outline  of  the  tumor  by  bimanual  palpation,  and 
the  area  of  hepatic  dulness  is  not  fomid  in  the  normal  place.  The  most 
important  diagnostic  sign  is  the  possibility  of  replacing  the  tumor  into  the 
region  where  the  liver  normally  belongs ;  this  is  particularly  easy  if  the 
patient  is  placed  in  the  horizontal  position.  If  the  manoeuver  succeeds, 
the  normal  area  of  hepatic  dulness  will  return. 

The  descended  liver  will  alwaj^s  appear  larger  than  normal,  even 
though  no  pathologic  enlargement  exists.  This  is  due  to  the  fact  that  it 
presents  for  palpation  a  larger  surface  than  normal. 

The  diagnosis  of  floating  liver  is  particularly  difiicult  if  ascites  exists. 
At  the  same  time,  the  presence  of  fluid  within  the  abdomen  makes  palpa- 
tion very  difficult  and,  in  addition,  we  are  deprived  of  the  knowledge 
derived  from  the  area  of  hepatic  dulness.  In  such  cases  puncture  may  be 
necessary  in  order  to  assist  the  diagnosis. 

In  an  oft-quoted  case  reported  by  P.  Miiller,  a  peculiarly  shaped  and 
thickened  mesentery  was  erroneously  taken  for  a  floating  fiver.  In  this 
case  ascites  existed  and  the  fiver  was  forced  upward  considerably,  so  that 
hepatic  dulness  was  absent  from  the  normal  place.  The  fact  that  the 
apparently  dislocated  liver  could  not  be  replaced  in  its  normal  position 
had  not  been  considered.  It  is  also  possible  for  the  dislocated  liver  to 
become  adherent,  and  in  this  way  the  diagnosis  may  be  made  very 
uncertain.  [The  misplaced  liver  has  been  mistaken  for  hydronephrosis 
(Peters),  floating  kidney  (Terrier  and  Baudonin),  renal  tumor,  and  typh- 
litis (Richelot),  the  error  being  discovered  at  operation. — Ed.] 

Treatment. — Replacement  of  the  liver  in  its  normal  position  can 
never  be  performed  directly,  but  only  indirectly  through  the  agenc}^  of 
the  abdoininal  organs.  It  may  be  brought  about  by  appljdng  an  elastic 
abdominal  bandage  which  replaces  the  tone  of  the  abdominal  wall,  or  by 
shortening  the  stretched  abdominal  wall  by  excising  a  wedge-shaped 
piece  in  the  region  of  the  linea  alba  and  sewing  the  abdominal  walls  to- 
gether. Kispert  proposed  fixation  of  the  liver  by  stitching,  and  tried  it 
several  times.  Langenbuch  has  selected  the  lower  costal  cartilages  as  the 
line  of  fixation.  All  the  other  accompanying  symptoms  and  sequels  of 
floating  liver  must  of  course  be  treated. 

Prophylaxis  can  accomplish  a  great  deal.  The  chief  indication  is  to 
prevent  the  development  of  a  pendulous  abdomen  and  pathologic  enlarge- 
ment of  the  abdominal  cavity  immediately  after  pregnancy  by  the  em- 
ployment of  faradization,  massage,  and  douches.  On  the  other  hand,  a 
re-establishment  of  normal  abdominal  dimensions  and  tone  may  be  tem- 
porarily aided  by  the  application  of  a  suitable  abdominal  bandage  [and 
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by  abdominal  exercises.  The  "straight-faced  corset,"  advocated  for  the 
rehef  of  floating  kidney,  is  usually  more  convenient  and  efTectual  than  the 
elastic  bandage.  The  production  of  adhesions  between  the  convexity  of 
the  liver  and  the  dome  of  the  diaphragm  by  irritation  of  their  surfaces,  as 
in  Talma's  operation  for  the  relief  of  ascites,  might  be  of  value  in  conjunc- 
tion with  the  other  methods  mentioned.  It  has  been  suggested  that  the 
liver  may  be  held  in  position  by  suturing  the  fundus  of  the  gall-bladder  to 
the  parietal  peritoneum. — Ed.] 
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2.   GENERAL  PATHOLOGY  AND   PHYSIOLOGY  OF  THE 

LIVER. 

Our  knowledge  of  the  normal  function  of  the  liver  has  been  increased 
by  the  study  of  a  number  of  morbid  conditions  of  this  organ.  The  liver  is 
larger  than  the  other  abdominal  organs,  and  consequently  any  abnormal- 
ity in  its  consistency  is  the  more  readily  detected.  Considerable  patho- 
logic significance  has  ahvays  been  attached  to  such  changes,  and  the  exact 
interpretation  of  these  various  lesions  was  for  a  long  time  very  inaccurate. 
In  many  instances  an  explanation  was  artificially  constructed  and  based  on 
preconceiA'ed  ideas.  Above  all,  the  more  apparent  changes  in  the  amount 
of  blood  and  of  fat  that  the  organ  contained  were  credited  "v^-ith  an  exag- 
gerated significance.  The  Uver  was  looked  upon  as  the  organ  in  which 
blood  was  formed  from  the  chjTne,  in  which  the  veins  originated,  and  in 
which  the  body-heat  was  generated. 

These  various  assumptions  as  to  the  significance  of  the  liA'er  in  path- 
ology were  disproved  by  closer  criticism,  and,  folloAAing  the  example  of 
Bartholinus,  it  was  supposed  that  the  only  function  of  the  fiver  was  the 
manufacture  of  bile,  disturbance  of  that  function  causing  the  conspicuous 
symptom  of  jaundice.  The  same  confusion  in  regard  to  function  that  ex- 
isted in  the  case  of  the  liver  obtained  in  the  case  of  the  bile.  All  diseases 
that  were  complicated  b}'  jaundice  were  declared  to  be  "bilious"  in  char- 
acter and  due  to  some  deep-seated  lesion.  These  "bilious"  disturbances 
"^ith  participation  of  the  fiver  are,  even  nowadays,  a  part  of  the  pathologic 
teachings  and  \fiews  of  many  physicians,  and  in  particular  of  the  laity; 
more  so  in  England  and  America  than  in  Germany.*  Such  Afiews,  how- 
ever unfounded,  fantastic,  and  entirely  A\Tong  they  may  have  been,  at  the 
same  time  incorporated  a  correct  idea.  They  signified  that  so  important, 
so  large,  and  so  pecifiiarly  constructed  an  organ  as  the  liver,  at  all  events 
had  some  other  function  besides  the  excretion  of  bile.  Magendie  and 
Tiedemann  experimentaUy  determined  its  function  of  assiixdlating  certain 
constituents  of  the  food.  Claude  Bernard  and  Hensen  discovered  gly- 
cogen in  the  liver  and  thereby  established  its  relation  to  carbohydrate 
metabohsm.  Other  observations,  such  as  the  occurrence  of  fatty  liver 
after  forced  feeding,  had  preAfiously  made  it  probable  that  the  liver  had 
something  to  do  A^ith  metabolism,  but  the  discovery  of  the  glycogenic 
function  of  the  liver  was  the  first  exact  demonstration  of  the  fact  that  a 
gland,  aside  from  forming  an  external  secretion,  could  also  manufacture 
a  number  of  substances  that  returned  into  the  general  circulation  and 
might  pla}^  an  important  role  in  the  nutrition  of  the  general  organism. 
The  researches  of  the  last  few  years  have  demonstrated  that  a  number  of 
other  glands  have  the  function  of  producing  both  internal  and  external 
secretions. 

It  must  be  remembered,  at  the  same  time,  that  the  function  vre  designate  by 
these  terms  was  not  completely  unknown  and  unrecognized  up  to  that  time.  It 
was  known  of  every  organ  that  it  not  only  absorbed  substances  from  the  tissue- 
juices,  but  also  poured  substances  into  them.  As  a  rule,  it  is  true,  these  substances 
were  regarded  as  excretions,  and  were  not  credited  "nith  am^  further  significance 
in  the  economy.     I  wiU  only  mention  the  muscles,  among  other  parenchymatous 

*  This  statement  can  hardly  be  considered  entirely  justified  at  the  present 
time. — Ed. 
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organs,  that  Sfcrctc  lactic  acid,  and  carciiiomata,  (liat  pour  into  the  general  circu- 
lation substances  capable  of  inlUicncing  nietabohsni. 

It  is  probable  that  the  iiitciiial  secretion  of  no  other  organ  is  of  such 
importance  for  tlio  body  as  is  that  of  the  liver,  and  even  tf)-day  we  are  not 
able  to  estimate  the  true  extent  of  its  significance.  There  can  bo  no 
doubt  that  its  pathologic  significance  is  far-reaching,  more  so  than  we  can 
now  appreciate.  Particularh'  in  the  ca.se  of  the  liver  is  the  close  inter- 
dependence of  internal  and  external  secretion  apparent,  and  we  can  readily 
observe  in  many  lesions  that  an  impediment  in  the  outflow  of  the  latter 
seriously  interferes  with  the  former. 

ANATOMY  AND  HISTOLOGY. 

We  will  limit  ourselves  to  a'brief  review  of  the  internal  structure  of  the 
liver.  The  arrangement  of  the  parenchyma  is,  to  a  large  extent,  depen- 
dent on  the  course  of  the  numerous  blood-vessels  contained  in  the  organ.* 
The  large  portal  vein  enters  through  the  porta  hepatis  and  ramifies  into 
numerous  branches  and  capillaries  that  are  ultimately  reunited  to  form  the 
numerous  hepatic  veins  which  leave  the  organ  at  its  posterior  margin  and 
empty  directly  into  the  inferior  vena  cava,  while  the  branches  of  the  hepa- 
tic vein  of  the  liver  are  separated  from  the  adjacent  parenchyma  by  a  very 
thin  wall.  The  portal  vein  and  its  branches,  on  the  other  hand,  are  ac- 
companied along  their  whole  course  by  a  connective-tissue  sheath  called 
Glisson's  capsule.  Within  this  capsule  are  also  found  the  hepatic  artery, 
the  bile-ducts,  the  lymph-vessels,  and  the  nerves  corresponding  to  the 
course  of  the  vessels.  Certain  areas  are  visibly  outlined  within  the  liver, 
forming  the  lobules.  These  measure  from  1  to  1.5  mm.  in  diameter. 
Seen  in  sections,  it  will  be  found  that  each  lobule  has  a  small  venous 
radicle  in  its  center  and  that  several  branches  of  the  portal  vein  and  the 
hepatic  artery  enter  it  from  the  periphery'.  The  capillary  network  ^^-ithin 
the  lobule  is  arranged  in  such  a  manner  that  the  different  capillaries  seem 
to  radiate  from  the  center  and  inclose  the  hepatic  cells  -u-ithin  its  meshes, 
the  latter  thus  also  being  arranged  in  radiating  lines.  These  rows  or 
columns  of  glandular  tissue  are  unicellular  in  many  animals  (for  example, 
the  rabbit),  but  multicellular  in  man.  From  the  interlobular  biliary^ 
passages,  with  their  gradually  lessening  wall  of  glandular  tissvie  and  cubi- 
cal epithelium,  the  biliary  capillaries  originate  and  penetrate  the  lobules, 
di\d cling  in  such  a  manner  that  each  one  is  separated  from  the  correspond- 
ing blood-capillary  by  at  least  one  liver-cell.  According  to  older  views, 
these  form  an  anastomosing  network;  but  according  to  Retzius,  they  do 
not  anastomose,  but  run  a  tortuous  course  and  give  off  many  branches. 
Each  of  these  finest  passages  seems  to  terminate  \nthin  a  liver-cell  in  a 
knob-shaped  opening  (the  "  secretion-vacuole  "  of  Kupffer).  In  this  way 
each  liver-cell  is  in  contact  on  one  side  with  a  bile-capillar}%  on  the  other 
with  a  blood-capillar}'. 

According  to  Xauwerck  f  and  others,  the  intracellular  continuations  of  the  bile- 
capillaries  are  in  connection  with  an  anastomosing  network  of  capillaries  surround- 
ing the  nucleus.  This  is  particularly  apparent  in  biliary  stasis  and  after  staining 
with  saffranin.  According  to  Fraser  and  Nauwerck.  an  intracellular  network  can 
also  be  demonstrated  bj'  injection  of  the  artery.     I  am  inclined  to  consider  the 

*  A  good  diagram  of  the  portal  tree  after  Rix  is  given  by  Langenbuch,  pp. 
12, 13. 

t  Nauwerck,    "Leberzellen    und    Gelbsucht,"    Miinchener    vied.    Wochenschr., 
1897,  No.  2. 
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former  network  as  more  probably  physiologic  than  the  latter,  and  I  think  that  it 
has  not  been  clearly  demonstrated  that  the  two  are  not  identical. 

[Schaefer  *  has  recently  found  in  the  protoplasm  of  the  cells  varicose  canaliculi 
filled  with  material  injected  into  the  portal  vein.  Houser  f  has  found  and  more 
definitely  described  the  intracellular  capillary  network. — Ed.] 

The  nerve-fibers  of  the  hepatic  plexus  are  derived  partly  from  the  celiac  plexus, 
partly  from  the  vagus.  They  penetrate  the  liver  together  with  the  hepatic  artery 
and  ramify  with  it.     Nothing  definite  is  known  in  regard  to  their  terminations. 

According  to  Disse,}  lymphatic  vessels  lined  with  endothelium  can  be  seen 
after  injection.  They  are  seen  both  in  Glisson's  capsule,  following  the  ramifications 
of  the  portal  vein,  and  within  the  adventitia  of  the  hepatic  veins.  They  anastomose 
directly  with  one  another,  and  are,  furthermore,  connected  by  lymph-channels 
that  have  no  endothelial  lining.  The  latter  form  sheaths  around  the  blood-capillaries 
in  the  liver  lobules,  so  that  they  are  situated  between  the  capillary  walls  and  the 
liver-cells.  They  possess  a  membranous  wall  that  is  in  direct  contact  with  the 
liver-cells.  These  cells  contain  a  relatively  large,  round  nucleus,  and,  according 
to  Disse,  are  identical  with  the  stellate  cells  of  Kupffer.  Fibrillas  extend  from  these 
membranes  and  enter  the  rows  of  liver-cells,  in  this  manner  connecting  the  sheaths 
of  the  capillaries. 

The  liver-cells  proper  are  constructed  on  the  general  type  of  epithehal 
cells.  They  have  a  long  polygonal  shape,  varying  during  hfe.  Their 
diameter  is  about  15  to  40  /j..  They  have  a  round  nucleus  from  4  to  12  fj. 
in  diameter.  The  appearance  of  the  cells  changes  with  the  exercise  of 
their  physiologic  function.^  During  fasting  each  cell,  like  the  whole  liver, 
is  smaller,  the  protoplasmic  reticulum  is  narrower,  and  the  granules  em- 
bedded within  it  much  finer.  During  digestion  the  appearance  of  the 
liver  and  of  its  individual  cells  changes  in  a  different  manner  according  to 
the  kind  of  food  that  is  ingested.  After  the  ingestion  of  albuminous  food 
the  liver  becomes  more  vascular,  but  remains  hard  and  resistant,  while  its 
cells  are  larger  than  during  fasting  and  the  fine  granules  within  the  proto- 
plasm are  more  numerous.  After  carbohydrate  feeding  the  fiver  enlarges 
more  than  after  proteid  ingestion,  while  at  the  same  time  it  grows  softer, 
more  friable,  and  grayish-yellow,  and  its  capillaries  become  compressed 
owing  to  the  enlargement  of  the  liver-cells.  The  latter  contain,  inclosed 
in  the  meshes  of  their  protoplasm,  large  masses  of  amorphous  glycogen, 
staining  with  iodin.  With  both  kinds  of  diet  the  changes  in  the  liver-cells 
occur  uniformly  and  in  the  same  manner  in  the  lobules  of  all  portions. 

On  a  fatty  diet  the  liver  also  enlarges  and  assumes  a  whitish-yellow 
color.  The  fat  is  primarily  deposited  in  the  periphery  of  the  lobules,  and 
as  a  result  the  outlines  of  the  different  lobules  become  more  clearly  visible. 
Each  cell  contains  the  fat  in  the  shape  of  minute  droplets  that  later  coal- 
esce to  form  larger  drops. 

Sometimes  the  liver-cells,  particularly  those  that  are  more  centrally 
situated,  contain  a  finely  granular  pigment  of  unknown  constitution.  A 
normal  liver  never  contains  bile-pigment. 

According  to  Cavazzani,  ||  experimental  irritation  of  the  celiac  plexus 
causes  a  diminution  in  the  size  of  the  liver-cells  and  reduction  of  their 
glycogen.  His  experiments  were  made  on  dogs  and  rabbits.  After  the 
operation  a  decrease  of  the  glycogen  and  an  increase  of  the  sugar  within 
the  liver  can  be  chemically  determined. 

*  Anatom.  Anzeiger,  1902,  Bd.  xxi,  pp.  18-20. 

t  Science,  May  30,  1902,  p.  874. 

X  J.  Disse,  "Ueber  die  Lymphbahnen  der  Saugethierleber,"  Arcliiv  fur  mikro- 
skopische  Anatomie,  1890,  Bd.  xxxvi,  p.  203.      (Gives  the  earlier  literature.) 

§  Heidenhain,  Hermann's  "Handbuch  der  Physiologic,"  Bd.  v,  1,  p.  221. 
Affanassiew,  Pfliiger's  Archiv,  1883,  Bd.  xxx,  p.  385. 

II  Cavazzani,  Pfliiger's  Archiv,  1894,  Bd.  lvii,  p.  181. 
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Chanojos  in  tlio  liver-colls  iiavo  also  l)oon  obsorvorl  after  the  adminis- 
tration of  certain  drills.  Thus  Iwanow  *  found  an  enlarK<'inent,  later  a 
diminution,  in  the  size  of  the  nucleus  in  fropjs  after  the  administration  of 
antijjvrin,  the  enlargement  l)eing  accompanied  by  a  loss  of  chromatin  and 
changed  staining  (jualities  of  the  protoplasm.  Neumann  f  found  in  mice 
the  cells  very  small  after  phloridzin,  very  large  after  administering 
cocain,  cumarin,  and  in  mouse  septicemia.  (For  the  influence  of  various 
poisons  on  the  glycogen  and  fat  in  the  liver  see  below.) 

The  circulation  of  the  blood  within  the  liver  is  remarkable  because  of 
certain  peculiarities  in  the  arrangement  of  the  blood-ve.ssels  and  the 
enormous  development  of  the  capillary-  network.  The  blood-pressure  in 
the  main  vessel  that  carries  the  blood  to  the  liver,  the  portal  vein,  is  less 
than  in  the  arteries  of  the  organ.  Thus,  v.  Basch  %  found  the  blood- 
pressure  in  a  dog  whose  splanchnic  nerve  had  been  severed  to  be  from 
7  to  16  mm.  Hg;  Heidcnhain  i^  found  5.2  to  7.2  mm.  {h  to  \  of  the  bile- 
pressure)  ;  while  J.  Munk  ||  found  26  to  30  mm.  if  he  allowed  a  soap  solu- 
tion to  flow  into  the  liver  at  the  same  time.  The  pressure  will  var\-  much 
according  to  the  amount  of  blood  present,  the  state  of  the  portal  capil- 
laries, and  the  resistance  within  the  liver  itself. 

[S^rege,**  by  an  interesting  series  of  experimental,  clinical,  and  path- 
ologic observations,  as  well  as  by  certain  facts  derived  from  compara- 
tive anatomy,  has  shown  that  there  are  two  distinct  currents  going  to 
the  right  and  to  the  left  lobes  of  the  liver  through  the  portal  vein,  the 
one  current  being  derived  from  the  territory  drained  by  the  large  mes- 
enteric vein  and  proceeding  to  the  right  lobe  of  the  liver;  the  other  cur- 
rent representing  the  flow  from  the  splenic  and  small  mesenteric  veins  and 
going  to  the  left  lobe  of  the  liver.  Experimental  investigation  in  ani- 
mals by  the  injection  of  India  ink  into  the  two  mesenteric  veins  con- 
firmed the  evidence  of  comparative  and  pathologic  anatomy,  while  the 
freezing-point  and  specific  gra^dty  of  the  blood  from  the  large  mesen- 
teric vein  and  the  small  mesenteric  vein  with  the  splenic  differed 
sufficiently  to  agree  with  the  view  that  there  is  a  more  or  less  complete 
separation  of  the  two  currents  after  their  entrance  into  the  portal 
trunk. — Ed.] 

I  have  succeeded  in  finding  only  an  isolated  statement  in  regard  to  the 
rapidity  of  the  blood-flow.  Cybulski  ft  found  it  to  be  from  2.4  to  2.7  c.c. 
per  second  in  a  small  dog. 

It  is  impossible  to  state,  at  present,  what  is  the  effect  of  the  mixing 
of  the  arterial  and  portal  blood  upon  the  rapidity  of  the  blood-flow  in 
the  capillaries.  It  is  conceivable  that  the  one  might  hinder  or  accelerate 
the  other.Jt 

The  action  of  the  heart  and  the  respiration  are  of  great  significance  in 

*  Iwanow,  du  Bois  Reymond's  Archiv,  1S87. 

t  A.  Xeiuiiann.  '•  Ueber  den  Einfluss  von  Giften  auf  die  Grosse  der  Leberzellen," 
Dissertation,  Berlin,  1888. 

t  V.  Basch,  "  Arbeiten  der  physiologischen  Anstalt  in  Leipzig,"  187.5,  x,  p.  253. 
§  Heidenhain,  Hermann's  "  Handbuch  der  Physiologie,"  v,  p.  269. 

II  J.  Munk,  Archiv  fiir  Anatomic  und  Physiologie,  physiologische  Abtheilung, 
1890,  Supplement,  p.  131. 

**Jour.  de  med.  de  Bordeaux,  April  12,  1901. 

tt  Cybulski,  quoted  by  Nencki,  Archiv  fiir  experimenteUe  Pathologic,  1895,  Bd. 
xxx\^I,  p.  39. 

Xt  Compare  Gad,  "  Studien  viber  die  Beziehungen  des  Blutstroms  in  der  Pfor- 
tader  zum  Blutstrom  in  der  Leberarterie,"  Dissertation,  Berlin,  1873.  See  also 
the  section  on  Hyperemia  of  the  Liver. 
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regard  to  the  blood-current  in  the  Uver.  The  hepatic  veins  are,  by  these 
functions,  subjected  to  a  continuous  and  rhythmic  suction  that  is  in- 
creased by  the  pressure  exercised  upon  the  convex  surface  of  the  hver  by 
the  diaphragm  during  each  inspiration. 

It  is  probable  (even  if  we  cannot  prove  the  assumption  positively  by 
measurement)  that  the  blood  flows  more  slowly  through  the  capillaries  of 
the  liver  than  through  the  capillaries  of  any  other  region  of  the  body. 
This  is  probably  one  of  the  reasons,  though  not  the  only  one,  why  a  large 
number  of  leucocytes  are  always  found  within  the  hepatic  capillaries.  It 
also  explains  why  fine  particles,  like  grains  of  cinnabar,  malarial  pigment, 
etc.,  are  found  either  free  or  within  the  leucocytes  in  the  hepatic  capilla- 
ries. The  same  phenomenon  is  seen  in  the  bone-marrow  and  in  the  spleen. 
Micro-organisms  suspended  in  the  blood  are  arrested  in  the  liver  in  the 
same  manner.  From  the  capillaries,  the  fine  granules  enter  Kupffer's 
stellate  cells  and  the  connective-tissue  corpuscles  of  the  periportal  tissues. 

The  blood-current  within  the  liver  varies  with  the  width  of  the  afferent 
vessels  and  the  nervous  influences  that  govern  this. 

Koppe  *  has  demonstrated  in  dogs  that  a  well-developed  muscular  layer, 
that  is  found  not  only  in  the  arteries  but  also  in  the  portal  vein,  is  responsible  for 
these  changes.  The  main  branch  has  no  valves  and  is  equipped  with  an  internal 
circular  musculature  and  an  external  longitudinal  layer  of  muscle-fibers.  The 
branches  within  the  liver  have  more  of  the  longitudinal  fibers,  while  in  the  extra- 
hepatic  branches  coining  from  the  intestine  the  circular  fibers  predominate.  The 
latter  are  also  found  in  the  long  and  short  intestinal  veins  that  have  no  valves, 
while  in  the  submucosa  the  veins  have  neither  valves  nor  muscular  fiber. 

The  vasoconstrictor  nerves  of  the  liver  are  derived  from  the  cehac 
plexus  through  the  splanchnic  nerve.  From  the  cord  they  enter  the 
sympathetic  in  the  region  of  the  sixth  dorsal  to  the  second  lumbar  verte- 
brae on  both  the  right  and  the  left  sides. 

Section  of  the  nerves  of  the  liver  produces  hyperemia  and  enlargement  of  the 
organ,  as  well  as  edematous  swelling  of  its  interstitial  tissue  (Affanassiew  f) .  Faradic 
irritation  of  the  splanchnic  nerve  J  causes  a  diminution  in  the  size  of  the  organ 
from  the  influence  upon  the  intrahepatic  branches  of  both  the  portal  vein  and  the 
hepatic  artery  as  manifested  by  an  increase  of  the  blood-pressure  within  these 
vessels.     Vasodilator  fibers  reach  the  hepatic  vessels  from  the  vagus. 

That  the  smallest  vessels  of  the  liver  are  capable  of  independent  contractions 
can  be  demonstrated  by  the  fact  that  gently  stroking  the  surface  of  the  liver  pro- 
duces a  fine,  pale  line,  as  happens  in  the  skin  under  similar  irritation  (Vulpian  §). 

It  is  probable  that  the  nerves  derived  from  the  splanchnic  act  not  only  on  the 
vessels,  but  also  on  the  livei'-cells  and  the  biliary  secretion.      (See  Cavazzani  above.) 

The  effect  of  Bernard's  piqure  is  transmitted  to  the  liver  through  nerves  that 
pass  through  the  cord  and  the  sympathetic  and  reach  the  liver  through  the  splanchnic 
nerves.  The  piqure  produces  hyperemia  by  an  acceleration  of  the  blood-current 
in  the  liver.  It  is  probable  that  the  liver-cells  are  directly  influenced  by  tliis  opera- 
tion. I! 

It  may  be  well  in  this  place  to  discuss  the  remarkable  power  of  regeneration 
possessed  by  the  liver  after  removal  of  portions  of  the  organ  by  operation.  Ponfick 
instituted  experiments  in  this  direction  on  rabbits  and  dogs,  and  found  that  after 

*  Koppe,  "Muskeln  und  Klappen  in  den  Wurzeln  der  Pfortader,"  Archiv  filr 
Anatomie  und  Physiologie,  physiologische  Abtheilung,  1890,  Supplement,  p.  168. 

t  Affanassiew,  Pfiuger's  Archiv,  Bd.  xxx,  S.  419. 

X  Frangois-Franck  und  Hallion,  "  Recherches  exp^r.  sur  I'innervation  vaso- 
constrictive du  foie,"  Archives  de  -physiologic,  1896,  p.  908. 

§  Cited  by  Frangois-Franck. 

II  Langendorff,  Archiv  filr  Anatomie  unci  Physiologie,  physiologische  Abtheilung, 
1886,  S.  274.  Morat  and  Dufour,  "Les  nerfs  glycosecr^teurs,"  Archives  de  physi- 
ologic, 1894,  p.  371 
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removal  of  oiu'-fourth  to  onf-lifilf  of  tlie  total  inu.ss,  tiio  rfiiminiiiK  portion  bcpun 
to  incrcasf  in  sizo  at  the  expiratitui  of  only  a  few  days,  at  the  sauie  time  growing 
nioH"  frairiif',  softer,  ami  more  vascular,  reseiiihliiiK  in  the  latter  respect  thr-  si)leen. 
The  ])arenchvina  itself,  if  empty  of  Mood,  appears  lighter  than  normal,  shiny,  moist, 
and  the  outJine  of  the  lol)ules  is  not  very  distinct.  The  liver  remnant  increjises 
for  several  weeks,  so  that  finally  the  original  bulk  of  the  liver  is  attained,  wiiile  in 
some  cases  an  overcompensation  occurs.  This  compensatory  growth  and  enlarge- 
ment occm-s  even  after  repeated  ablation  of  pieces  of  the  organ.  The  original  shajjc 
of  the  liver,  of  course,  tloes  not  return.  The  regenerated  organ  has  a  nuire  plump 
shape  which  otlierwise  depends  U|ion   the  location  of  the   piece  removed.     The 

f)resence  of  other  diseases  does  not  seem  to  interfere  with  the  regeneration  of  the 
iver. 

Microscopic  examination  reveals  that  the  increase  in  size  is  due  to  a  swelling 
of  the  liver-cells  followed  by  cell-division.  The  new  cells  are  distributed  diffusely 
but  irregularly  throughout  the  whole  of  each  lobule,  and  by  the  end  of  the  second 
week  may  outnumber  the  normal  liver-cells.  They  are  distinguished  from  the 
latter  by  their  rounder  form,  by  a  larger  nucleus  and  stronger  affinity  for  stains. 
Some  of  them  contain  two  nuclei,  so  that  the  division  of  their  protoplasm  seems  to 
occur  later.  A  proliferation  of  blood-capillaries  proceeds  with  the  cellular  prolifera- 
tion, the  new  capillaries  varying  in  diameter  and  the  lymph-channels  surrounding 
them  being  in  many  places  dilateil.  Owing  to  the  proliferation  of  the  hepatic  cells 
and  capillaries,  the' normal  radiating  type  of  vascularization  within  the  individual 
lobules  is  converted  into  a  cavernous  one.  Each  individual  lobule  is  increased, 
even  to  double  its  normal  size,  frequently  altered  in  its  structure,  and  furnishes 
small  processes  that,  in  their  turn,  possess  their  own  central  vein.  Even  the  larger 
bile-vessels  show  proliferation  in  their  epithelium  and  connective-tissue  layer,  but 
at  no  place  lateral  offshoots.  The  bile-capillaries  no  longer  show  the  normal  regular 
polygonal  arrangement,  but  take  an  irregular,  tortuous  course  corresponding  to 
the  new-formation  of  glandular  cells. 

The  whole  process  constitutes  a  process  of  regeneration  of  such  unusual  extent 
that  Ponfick  has  proposed  the  name  re-creation  for  it.  It  is  probably  brought  about 
by  the  reaction  of  the  body  to  the  functional  disturbances  following  removal  of 
parts  of  the  liver,  and  is  a  conservative  process. 

A  similar  process  seems  to  occur  in  human  disease,  as  in  multilocular  echino- 
coccus  and  in  extensive  localized  syphilitic  lesions.*  It  is  possible,  too,  that  the 
same  obtains  for  the  ''  nodular  hepatitis"  described  by  Sabourin  and  others.  Hoch- 
haus.  could  not  discover  similar  regenerative  processes  following  local  necroses  of 
limited  extent  from  cold.  After  a  few  hovirs,  however,  there  occurred  a  determina- 
tion of  leucocj^es  into  the  marginal  zone  with  a  mitosis  of  the  nuclei  of  the  connective 
tissue  structures  in  that  region.  [Similar  attempts  at  regeneration  are  seen  in 
certain  cases  of  atrophy  of  the  Uver  (Meder  and  Ibrahim).  See  the  section  on 
Atrophy  of  the  Liver. — Ed.] 

[In  spite  of  considerable  discussion  the  significance  and  nature  of  the  newly 
formed  "  bile-capillaries  "  seen  in  certain  forms  of  hepatic  cirrhosis  are  not  as  yet 
clearly  determined. — Ed.] 

FUNCTIONS    OF    THE   LIVER. 

Tlie  most  radical  procedure  advi-sed  for  determining  tlie  hepatic  func- 
tion is — 

Excluding  the  Action  of  the  Liver. — The  results  of  this  procedure  are 
comphcated  and  not  readily  interpreted.  Three  experimental  methods  are 
possible :  \dz.,  extirpation,  injury  to  the  parenchyma  by  chemicals  injected 
through  the  bile-passages,  and  interruption  of  the  blood-supply.  The  last 
method  is  the  oldest.  In  the  earliest  experiments  the  portal  vein  was 
ligated,  and  it  was  found  that  the  animals  rapidly  died  with  a  great  de- 
crease in  the  blood-pressure.  Formerly  it  was  thought  that  this  was  due  to 
"bleeding  to  death  into  the  portal  vein"  as  a  result  of  the  excessive  filling 
of  the  intestinal  vessels  with  blood  (Tappeiner) .  This  view  has  never  been 
proved,  nor  has  the  real  cause  of  the  phenomenon  been  discovered. 
Gradual  occlusion  of  the  portal  vein  did  not  lead  to  the  desired  goal,  for  the 

*  Virchow,  Virchcno's  Archiv,  Bd.  xv,  S.  281 
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reason  that  the  liver  received  blood  from  collateral  paths  (Ore).  Von 
Schroder,  later,  combined  ligation  of  the  portal  vein  with  conduction  of 
its  blood  into  the  renal  vein,  and  succeeded  in  keeping  the  animals  alive 
in  this  manner  for  from  one  hour  to  an  hour  and  a  half. 

Ligation  of  the  hepatic  artery  also  led  to  necrosis  of  the  whole  organ 
and  the  rapid  death  of  the  animal  (Cohnheim  and  Litten) .  Ligation  of  the 
aorta  below  the  diaphragm  and  occlusion  of  the  vena  cava  above  the  hepa- 
tic vein  (Bock  and  Hoffmann)  caused  death  "within  less  than  an  hour. 
Ligation  of  the  celiac  and  mesenteric  arteries  (Slosse)  permitted  the  ani- 
mals to  Uve  for  from  five  to  fourteen  hours,  but  did  not  completely  ex- 
clude the  establishment  of  a  collateral  circi.ilation  to  the  liver  (in  this  case 
from  the  colon),  nor  did  it  exclude  the  possibility  that  decomposition 
within  the  intestine  and  its  walls  was  in  part  responsible  for  some  of  the 
symptoms.  Kaufmann,  in  order  to  do  away  -^dth  the  latter  possibility  and 
thus  remove  any  objections  to  the  whole  procedure  that  might  be  made 
on  that  score,  at  the  same  time  extirpated  the  intestines  tributary  to  the 
portal  system. 

All  these  procedures  bring  about  the  death  of  the  animal  "within  a  few 
hours.  Their  Hfe  can  be  preserved  for  a  longer  period  of  time  by  making 
what  is  called  an  Eck  fistula,  by  which  the  blood  of  the  portal  vein  is 
carried  through  a  permanent  fistula  into  the  inferior  vena  cava.  Even 
after  the  estabhshment  of  such  a  fistula  violent  nervous  manifestations, 
especially  with  a  meat  diet,  endanger  the  life  of  the  animal  and  may  lead 
to  its  early  death  (Hahn,  Massen,  Nencki,  Pawlow) . 

The  first  method  of  disconnecting  the  liver  (by  extirpation)  frequently 
fails,  because  tliis  proceeding  is  followed  by  the  same  complications  as 
simple  ligation  of  the  portal  vein.  In  amphibious  animals  and  in  birds 
this  difficulty  is  not  so  great,  because  a  communication  between  the  portal 
and  renal  veins  permits  the  flow  of  blood  from  the  former  to  the  vena  cava. 
Extirpation  of  the  liver,  for  this  reason,  has  been  frequently  performed  in 
frogs  (J.  Miiller  and  others),  pigeons  (Stern),  and  ducks  and  geese  (Naunyn 
and  Minkowski) .  The  frogs  could  be  kept  alive  for  days,  the  birds  as  long 
as  twenty  hours.  Nencki  and  Pawlow  finally  performed  extirpation  of  the 
liver  in  dogs  after  making  an  Eck's  fistula  and  kept  the  animals  alive  for 
six  hours. 

The  second  method,  chemical  destruction  of  the  hepatic  parenchyma, 
consists  in  the  injection  of  dilute  acids  into  the  bile-passages.  E.  Pick 
employed  -^V  normal  sulphuric  acid  solution  with  simultaneous  ligation  of 
the  bile-duct ;  Den3^s  and  Stubbe  used  2%  to  5%  acetic  acid,  which  they 
injected  into  the  bile-duct  from  the  duodenum,  thus  alloT^dng  the  bile-duct 
to  remain  patent  afterward.  Following  these  injections,  wide-spread 
necrosis  occurs,  followed  in  from  six  to  forty-eight  hours  by  the  death  of 
the  animal. 

The  results  of  these  different  procedures  appear  in  a  different  manner 
and  after  varying  periods  of  time  on  account  of  the  various  secondary 
results  that  are  produced,  particularly  in  regard  to  disturbances  of  circu- 
lation. As  a  rule,  the  length  of  life  varies  inversely  with  the  degree  of 
the  exclusion  of  the  liver.  Severe  nervous  disturbances  appear,  such  as 
apathy,  increasing  somnolence,  and,  frequently,  premortal  spasms.  In 
animals  with  an  Eck's  fistula  these  symptoms  are  preceded  by  a  period  of 
excitation.  Occasionally  it  is  found  that  after  the  removal  of  the  liver  the 
formation  of  bile-pigment  and  of  bile-acids  stops,  the  blood  loses  its  sugar, 
and  less  urea  is  formed  and  excreted  than  normally.     Most  investigators 
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seem  to  be  in  douht  wliftlicr  to  attribute  death  to  these  perversions  of 
luetabolisin  or  to  poisons  tiiat  arc  producod  by  (jlhcr  mctabcjlic  disturb- 
ances. 

The  orpaiiisin  ran  will  toli  rate  tlic  loss  of  part  of  tlic  livf-r,  as  is  shown  by 
a  variety  of  ilisrascs  in  which  parts  of  the  liver  are  destroyed.  I'onfick,  in  hi.s 
experiments  on  ral)bits,  has  di-nionstratid  how  far  this  tolerance  noes.  He  was 
enabled  to  remove  even  half  of  the  liver  without  iiermanently  injuring  the  animals, 
•wliich  recovered  completely  and  .seemed  to  prosper.  In  favorable  cases  even  two- 
thirds  of  the  liver  could  be  removed  with  imi)unity,  particularly  if  the  whole  amount 
removed  wa^i  not  taken  away  at  one  sitting.  Ablation  of  four-fifths  of  the  organ 
caused  death  in  less  than  si.xtien  hours.  In  one  animal  i)artial  e.xtirjiation  was  per- 
formed at  three  sittings,  the  second  one  month,  the  third  four  montiis,  after  the 
first.  The  animal  survived  the  hust  operation  by  two  days  and  a  half,  although 
only  159t  f*'  ^1'^'  normal  liver  was  left. 

This  tolerance  is  probably  due  to  a  compensatory  increase  of  function  in 
the  remaining  portion  of  the  liver  and  is  manifested  by  an  enlargement  of  the 
remnant  which  occurs  a  few  days  after  the  operation.  At  the  end  of  three  weeks 
the  enlargement  is  always  quite  pronounced,  and  in  many  cases  progresses  so  far 
tliat  the  normal  weight  of  the  liver  is  reached  or  even  exceeded  (by  as  much  as 
29%).  In  one  case  the  renmant  had  increased  to  double  its  size  within  five  days  (the 
remnant  amounted  to  about  25%).  We  have  already  described  the  anatomy  of  this 
wonderful  compensatory  grow-th. 

In  those  cases  where  the  animals  died  and  no  direct  results  of  the  operation 
proper  (embolus,  inflammation,  hemorrhage,  etc.)  caused  death,  the  fatal  issue 
must  be  attributed  to  a  cessation  of  the  hepatic  function  and  the  contraction  of  the 
vascular  area.  The  latter  effect  also  manifests  itself  in  partial  removals  of  hepatic 
tissue  by  the  occurrence  of  hyperemia  and  hemorrhages  within  the  intestine  and 
stomach,  particularly  in  their  mucous  membrane,  and,  further,  by  hemorrhagic 
exudation  into  the  abdominal  cavity.  The  colon  never  grows  hyperemic,  but  the 
spleen,  on  the  other  hand,  becomes  very  hyperemic  and  swells  to  twice  its  normal 
bulk.  As  a  rule,  these  symptoms  of  stasis  are  most  pronounced  in  larger  extirpa- 
tions, varying  in  degree,  however,  in  different  cases.  They  are  most  pronounced 
on  the  first  day  after  the  operation,  much  less  so  on  the  days  following,  and  finally 
disappear  altogether. 

Diseases  of  the  liver  characterized  by  a  slow  or  rapid  destruction  of 
parenchyma  (acute  atrophy  or  atrophic  cirrhosis)  corroborate,  as  we  shall 
see  below,  the  results  of  these  experimental  studies.  In  fact,  these  dis- 
eases were  the  direct  incitement  to  the  performing  of  experiments  along 
these  lines. 

Extirpation  of  the  liver  gives  us  a  general  picture  of  the  significance  of 
the  organ  in  general  metabolism.  Its  true  role  can,  however,  be  discov- 
ered only  by  analyzing  the  participation  of  the  liver  in  the  catabolism  of 
the  different  groups  of  the  constituents  of  the  body.  In  the  follo-u-ing  a 
brief  re\aew  of  these  processes  is  given. 

Nitrogen  Metabolism. — We  know  in  regard  to  the  part  that  the  liver 
plays  in  nitrogen  metabolism  that  it  converts  ammonia  and  alHed  sub- 
stances into  urea.  This  occurs  on  a  large  scale  if  ammonia  in  combination 
^^'ith  carbon  dioxid  or  oxidizable  acids  is  artificially  introduced  (Haller- 
vorden,  Coranda,  v.  Schroder).  Physiologically  a  large  quantity  of  am- 
monia is  carried  to  the  hver  by  the  portal  vein.  This  ammonia  is  gener- 
ated partly  in  the  intestine,  particularly  after  a  meat  diet,  partly  in  the 
stomach  and  intestine  from  chemical  processes  that  occur  -u-ithin  the  mu- 
cosa during  the  secretion  of  gastric  and  enteric  juice  (Nencki,  Pawlow,  and 
Zaleski).  Disconnection  of  the  liver  increases  the  ammonia  in  the  blood 
and  the  urine  and  decreases  the  excretion  of  urea  in  the  urine  (Slosse, 
Nencki,  and  Pawlow).  According  to  Nencki,  the  material  for  the  forma- 
tion of  urea  is  ammonium  carbaminate,  which  is  normally  carried  to  the 
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liver.  In  dogs  mth  an  Eck's  fistula  it  is  said  to  exercise  a  toxic  effect  and 
to  produce  the  spasms  and  other  nervous  phenomena  (the  latter  is  doubted 
by  Lieblein) .  Nencki  calls  attention  to  the  fact  that  the  hver  is  probably 
not  the  only  place  in  which  urea  is  formed. 

In  birds  uric  acid,  which  is  the  end-product  of  their  nitrogen  metab- 
ohsm  and  corresponds  to  urea  in  mammals,  is  also  formed  in  the  Uver. 
Following  extirpation  of  the  liver  birds  excrete  only  a  smaU  amount  of 
m-ic  acid,  and  in  its  place  a  considerable  quantity  of  ammonium  lactate 
(from  50%  to  60%  of  the  total  nitrogen)  (Minkowski). 

The  saijie  thing  occurs  after  the  administration  of  urea,  which  normally  increases 
the  formation  of  uric  acid  in  birds.  Horbaczewski's  synthetic  production  of  uric 
acid  from  ammonia  and  trictiLorlactic  acid  makes  it  probable  that  uric  acid  is  formed 
■ndtliin  the  body  from  lactic  acid  and  ammonia. 

The  separation  of  ammonia  from  amido-acids  that  are  administered  can,  at 
all  events,  occur  elsewhere  than  in  the  liver.  The  excretion  of  urea  is  not  markedly 
changed  in  birds  by  extirpation  of  the  liver.  Lieblein's  observation  on  dogs,  that 
obliteration  of  liver-tissue  is  followed  bj'  an  increased  excretion  of  uric  acid,  can  be 
attributed  to  an  excessive  cataboHsm  of  the  nuclei  of  the  hver-cells. 

In  man  a  relative  increase  of  the  ammonia  and  a  decrease  of  the  urea  (in 
proportion  to  the  total  nitrogen)  is  occasionally  found  in  acute  and  chronic 
atrophy  of  the  liver.  It  seems  natural  to  attribute  this  to  a  disturbance 
of  the  urea-forming  function  of  the  Uver.  According  to  Weintraud,  how- 
ever, this  power  seems  to  be  preserved  for  a  long  time  even  in  advanced 
cirrhosis,  and  it  is  probable  that  some  of  the  ammonia  remains  untrans- 
formed  only  for  the  reason  that  it  is  needed  to  neutralize  the  abnormally 
formed  acids. 

In  a  case  of  phosphorus-intoxication,  Munzer  could  decrease  the  am- 
monia-nitrogen from  16.6%  to  6.2%  by  administering  bicarbonate  of 
sodium.  Engelmann  and  Minkowski  also  succeeded  in  decreasing  the 
excretion  of  ammonia  in  geese  whose  livers  had  been  extii'pated,  by  giving 
bicarbonate  of  sodium.  As,  however,  the  quantity  of  uric  acid  was  not 
increased,  the  disturbance  of  uric  acid  formation  following  the  extirpation 
cannot  be  attributed  to  a  binding  of  the  necessary  ammonia  by  lactic 
acid. 

Carbohydrate  Metabolism. — "When  a  quantity  of  carbohydrate  in 
excess  of  the  immediate  needs  of  the  body  is  ingested,  the  excess  is  stored 
in  the  Hver  and  in  the  muscles  in  the  form  of  glycogen.  From  these  stor- 
age places  the  glycogen  is  gradually  poured  into  the  blood  to  be  utilized 
by  the  different  organs.  In  long-continued  starvation  glycogen  is,  there- 
fore, absent  from  the  liver  or  present  only  in  traces.  The  dextrose  and 
the  levulose  of  the  food  are,  according  to  C.  Voit,  the  only  direct  sources 
of  the  hepatic  glycogen.  In  the  absence  of  these  substances  glycogen  can 
be  formed  from  fat  and  proteid,  and  be  deposited  in  the  organ,  this  forma- 
tion, according  to  Seegen,  apparently  taking  place  in  the  liver  itself. 

The  glycogen  stored  in  the  liver  regulates  the  percentage  of  sugar  in 
the  blood.  If  the  liver  is  disconnected  by  extirpation  (Minkowski)  or  by 
interruption  of  its  circulation  (Bock  and  Hoffmann),  the  sugar  rapidly 
disappears  from  the  blood. 

A  decrease  of  the  hepatic  glycogen  is  found  in  starvation,  in  fever 
(Manassein,  Hergenhahn),  in  artificial  elevation  of  the  body-temperature 
(Paton,  May,  Schulte-Overberg),  after  injections  of  acid  into  the  bile-ducts 
(F.  Pick),  in  diabetes  mellitus  of  man,  and  after  extirpation  of  the  pan- 
creas in  birds  (Kausch) .     This  decrease  of  glycogen  is,  in  part,  due  to  the 
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decreased  ability  of  the  liver  to  retain  the  glycogen,  so  that  more  .sufi;ar 
enters  the  blood  ;  in  i)art,  to  an  increased  consumjition  of  sugar. 

The  interrelationship  V)etween  hej)atic  activity  and  glycosuria  is  re- 
markable, and  has  been  fretjuently  studietl.  That  tiie  li\'er  is  the  source 
of  the  blood-sugar  is  demonstrated  by  the  following  observations:  (1) 
(llycosuria  does  not  occur  after  piciure,  strychnin-poisoning,  or  carbon 
monoxitl  intoxication,  if  the  liver  has  been  extirj)ated,  or  if  it  has  Ijeen 
previously  rentlered  free  from  glycogen  by  ligation  of  the  bile-ducts  (Wick- 
ham- Legg,  SchifT,  Cliirtler,  Lungendorfl').  (2)  In  frogs  pancreatic  dia- 
betes does  not  occur  if  the  liver  has  been  previously  extirpated  (Marcusc). 
After  extirpation  of  the  pancreas  the  glycogen  stored  in  the  liver  is  more 
rapidly  poured  into  the  blood,  as  is  demonstrated  by  the  course  of  the 
excretion  of  sugar  (Minkowski). 

Transitory  glycosuria  may,  therefore,  depend  upon  perversion  of  the 
function  of  the  liver.  Such  perversion  cannot,  however,  be  made  alone 
responsible  for  the  persistent  excretion  of  sugar  that  is  seen  in  dial^etes 
mellitus.  The  latter  can  only  be  caused  by  a  diminution  of  the  normal 
consmiiption  of  sugar  in  the  organism.  Clinical  experience,  moreover, 
reveals  no  relationship  between  diabetes  and  hepatic  lesions.*  If  the  two 
conditions  are  found  at  the  same  time,  this  must  be  considered  as  a 
coincidence,  and  no  significance  can  be  attached  to  it.  The  only  thing 
that  has  been  positively  determined  is  a  reduction  of  the  hepatic  gly- 
cogen in  human  diabetes  and  in  experimental  pancreatic  diabetes,  and  this 
is  probably  a  secondary"  occurrence. 

Owing  to  the  fact  that  the  hveris  recognized  as  a  reser^'oir  for  glycogen, 
a  number  of  French  investigators  have  followed  in  the  footsteps  of  Claude 
Bernard,  who  looked  for  ahmentary  glycosuria  in  diseases  of  the  liver. 
Bernard  found  it  in  dogs  after  gradual  obliteration  of  the  portal  vein,  and 
explained  the  phenomenon  by  assuming  that  through  the  formation  of  a 
collateral  circulation  with  parts  surrounding  the  liver,  the  sugar  ingested 
could  circumvent  the  portal  vein  and  enter  directly  into  the  systemic 
blood-vessels.  In  fact,  Xaunyn,  Schopfer,  and  Seelig  found  that  injection 
of  sugar  into  the  systemic  veins  produced  glycosuria,  whereas  the  same 
result  did  not  follow  the  same  injection  into  the  mesenteric  veins.  Clinical 
observations  on  cases  of  disease  of  the  liver  have,  however,  led  to  very 
conflicting  results.  Even  in  the  healthy  the  power  of  assimilating  sugar 
varies  considerably,  ranging,  according  to  Hoffmann,  between  100  and  250 
grams.  In  atrophic  cirrhosis  this  limit  is  occasionally  somewhat  reduced, 
but  such  a  reduction  is  not  observed  in  diseases  of  the  liver  in  general. f 
According  to  v.  Jaksch,  it  is  reduced  in  phosphorus-poisoning,  particu- 
larly in  the  stage  of  marked  swelling  of  the  liver.  [Strauss  t  examined  38 
cases  of  various  hepatic  troubles  and  failed  to  find  alimentary  gh'cosuria 
except  for  a  brief  time  in  two  cases  of  trauma  in  the  hepatic  region. 
Braiilt^  has  also  studied  the  preservation  of  the  glycogenic  function  in 
atrophic  cirrhosis. — Ed.]  Very  little  is  kno-uTi  in  regard  to  the  quantity 
of  gh'cogen  stored  in  the  liver  in  disease  (excepting  in  diabetes).  This 
is  due  to  the  fact  that  postmortem  changes  can  rarely  be  excluded.  Still 
less  is  kno\\-n  about  the  process  of  glycogen  formation  in  man. 

*  Gl^nard,  "Des  resultats  obj.  de  I'exploration  du  foie  chez  les  diabetiques," 
Lyon  medical,  1890,  No.  16-25. 

t  Minkowski,  Ergebnisse  der  allgemeinen  Pathologie  von  Lubarsch  und  Oster- 
tag,  1807,  p.  720. 

t  Berlin,  klin.  Woch.,  December  19,  1898.        ^  Presse  mcd.,  May  29.  1901. 
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Experimental  investigation  has  taught  us  that  the  glycogen  is  reduced  in 
poisoning  by  phosphorus,  arsenic,  and  antimony,*  and  after  the  administration  of 
strychnin,  morphin,  chloroform,!  and  various  other  poisons.  Kunkel  believes 
that  the  most  important  in  this  respect  are  those  forms  of  poisons  that  change 
the  constitution  of  the  blood  entering  the  liver  by  the  production  of  violent  dis- 
tm-bances  in  the  intestinal  tract. J  According  to  E.  Neisser's  ||  experiments  on 
mice,  glycogen  cannot  be  found  microchemically  after  administering  phloridzin, 
papain,  asparagin,  coniferin,  and  cumarin,  while  after  giving  morphin,  amygdalin, 
and  mytilotoxin  it  is  found,  the  latter  substances  exercising  an  inhibiting  effect  upon 
its  conversion. 

Metabolism  of  Fat. — The  liver  stores  up  fats  as  well  as  carbohydrates. 
The  fat  ingested  is  deposited  here  within  a  few  hours  after  eating  (more 
rapidly  than  in  the  connective  tissue),  and  it  is  also  readily  given  up  again. 
This  is  the  physiologic  fatty  liver  which  is  particularly  striking  in  suck- 
hng  animals.  The  fat  reaches  the  hver  chiefly  through  the  chyle  vessels 
and  the  thoracic  duct,  so  that  it  has  to  pass  into  the  blood-current  before  it 
arrives  at  the  liver.  Within  the  chyle  a  httle  of  the  fat  is  in  solution,  either 
as  fat  or  (as  much  as  2%)  as  soap,  but  the  greater  portion  is  seen  in  the 
form  of  neutral  fat  in  fine  emulsion  (according  to  J.  Munk,  even  after 
feeding  with  fatty  acids) .  Probably  some  fat  also  reaches  the  liver  di- 
rectly by  way  of  the  portal  vein  in  solution  as  soap,  and  is  then  changed  by 
the  liver  (J.  Munk) .  After  feeding  with  fat  the  blood  in  the  portal  vein 
contains  no  more  free  fat  than  the  blood  in  the  carotid  (Heidenhain). 

Feeding  experiments  show  that  fat  can  also  be  formed  from  carbo- 
hydrates and  can  be  deposited  in  the  hver  (as  is  seen  in  the  purposeful 
fattening  of  livers  of  geese).  It  is  not  known  where  this  conversion 
occurs. 

We  know  still  less  in  regard  to  the  participation  of  the  liver  in  the  con- 
version of  proteid  into  fat.  It  is  certain,  however,  that  under  certain 
pathologic  conditions  such  a  conversion  occurs  within  the  liver  itself. 

The  liver  is  probably  concerned  not  only  with  the  storing  of  fat,  but 
also  with  its  further  elaboration,  as  during  starvation  the  deposit  of  fat  in 
the  liver  decreases  more  rapidly  than  in  other  organs  that  store  it.  A  cer- 
tain proportion  of  fat,  however,  always  remains  in  the  liver  even  after  long 
periods  of  hunger. 

In  dogs,  according  to  Rosenfeld,  the  fat  of  the  liver  is  reduced  to  about  10% 
of  the  dry  residue  by  a  total  abstinence  of  five  days.  It  is  immaterial  whether 
the  animals  are  fat  or  lean.  Rosenfeld  could  hardly  ever  reduce  it  to  less  than  10%, 
even  after  long  periods  of  starvation.  That  fat  plays  a  very  important  role  in  the 
nutrition  of  the  liver-cells  is  shown  by  Spee's  observation  that  in  the  embryos  of 
rabbits  and  guinea-pigs  the  cells  of  the  endoblast,  and  later  only  those  cells  that 
were  to  form  the  liver-cells,  contained  numerous  droplets  of  fat,  this  being_  par- 
ticularly true  for  that  half  of  the  cells  directed  toward  the  mesoblast.  This  fat 
could  not  have  come  from  the  vitelline  membrane. 

According  to  O.  Nasse,  the  glycogen  required  for  combustion  is  de- 
rived from  the  fat.  This  for  the  present  is  pure  hypothesis.  Under  cer- 
tain conditions,  however,  there  is  a  migration  of  fat  from  other  places  of 
deposit  into  the  liver.  This  becomes  particularly  manifest  after  the  exhi- 
bition of  phloridzin  (Rosenfeld).     If  the  percentage  of  fat  in  the  liver  of  a 

*  Salkowski,  Virchow's  ArcMv,  Bd.  xxxiv,  p.  79. 

t  Bohm,  Archiv  fiir  experimenteUe  Pathologie,  Bd.  xv,  p.  450. 

t  Kunkel,  "Einfluss  von  Giftenauf  den  Glykogengehalt  der  Leber,"  Wiirzburger 
Sitzungsbericht,  1893,  p.  135. 

II  E.  Neisser,  "Beitrage  zur  Kenntniss  der  Glykogens,"  Dissertation,  Berlin, 
1888. 
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dog  is  nHluccd  l)y  a  fast  of  live  days,  and  if  the  animal  receives  a  fairly 
largo  dose  of  phlorid/iii  (2  to  'A  grains  for  eacli  kilo  of  weight )  f)n  the  sixth 
and  the  seventh  (la\s,  a  large  deposit  of  fat  will,  after  forty  to  forty-eight 
ht)urs,  be  found  within  tlu'  liver,  and  the  organ  will,  moreover,  bo  soon  to 
be  very  much  enlarged.  The  fat  deposits  are  princijjally  found  in  the 
center  and  in  a  narrow  peripheral  zone,  later  in  the  whole  extent  of  the 
lobule.  The  quantity  found  amounts  to  about  25%  to  75%  of  the  dry 
residue.  This  fat  has  not  been  formed  in  tiio  location  where  it  was  found, 
for  the  p(>rcentage  of  albumin  in  the  liver  is  hardly  changed.  In  addi- 
tion, this  deposit  of  fat  disappears  within  twenty-four  hours  if  the  animal 
is  star\'ed  further.  That  the  fat  is  carried  to  the  liver  through  the 
blood  is  made  manifest  by  the  milky  appearance  of  the  serum  and  the 
percentage  of  fat  found  in  the  blood.  The  adipose  tissue  of  the  animal's 
bod}^  furnishes  this  fat,  as  llosenfeld  proved  by  using  dogs  that  had  been 
fattened  with  mutton  fat  and  showing  that  after  five  days  of  starvation 
the  liver  contained  about  10%  of  dog  fat,  whereas  after  poisoning  by 
phloridzin  the  liver  of  such  animals  contained  from  50%  to  60%  of  mutton 
fat  in  addition. 

It  is  a  peculiar  fact  that  phloridzin  does  not  produce  a  fatty  liver  in  animals  that 
are  fed  on  carbohydrate  and  meat,  wliile  feeding  with  fat  increases  the  deposit  of  fat 
in  the  liver.  It  seems,  tlierefore,  that  the  storing  of  glycogen  interferes  with  the 
storing  of  fat.  The  fat  also  disappears  more  rapidly  after  phloridzin-poisoning  if 
meat  alone,  or  meat  and  sugar,  are  given,  than  on  starving;  so  the  fat  may  even 
be  reduced  to  from  3%  to  4%  below  normal. 

Human  pathology  also  teaches  us  that,  particularly  in  phosphorus- 
poisoning,  such  a  migration  of  fat  to  the  liver  can  occur. 

According  to  F.  Hoffmann,  the  fat  of  the  liver,  even  after  feeding  with 
neutral  fat,  contains  more  free  fatty  acids  than  the  fat  of  any  other  organ 
(according  to  J.  Munk,  5%  to  10%  of  the  neutral  fat  of  the  liver).  This 
also  demonstrates  that  the  liver  plays  a  peculiar  role  in  the  metabolism 
of  fat. 

In  disease  the  fat  of  the  liver  varies  in  quantity  o^^^ng  to  a  number  of 
causes.  Sometimes  the  liver  itself  may  be  the  seat  of  changes  which  are 
characterized  by  necrobiotic  fatty  degeneration  of  albumin  or  by  a  defi- 
cient elaboration  of  the  fat  entering  the  liver,  sometimes  general  disturb- 
ances of  metabolism  may  be  present  and  occupy  the  foreground  of  the 
disease-picture.  These  ma}"  cause  either  a  deficient  or  an  excessive  supply 
of  fat  to  the  liver.  Sometimes  the  fat  of  the  liver  is  so  excessive  that  it 
determines  the  pathology  of  the  disease.  We  will  discuss  fatty  liver 
among  the  special  diseases  of  the  organ,  and  "uill  recur  to  some  of  the 
details  bearing  on  the  question  in  that  place. 

Detoxicating  Function. — Carbohydrates  and  fats  are  not  the  only 
substances  that  are  stored  in  the  liver.  Some  of  the  hea\y  metals,  such 
as  iron,  copper,  mercur}'-,  arsenic,  and  antimony,  suffer  the  same  fate.  This 
property  of  the  liver  has  a  certain  toxicologic  significance.  That  the  liver 
plays  an  important  role  in  intoxication  by  many  other  poisons  has  been 
known  for  a  long  time ;  but  it  is  only  within  the  last  decade  that  this  sub- 
ject has  received  particular  attention.  The  liver  exercises  a  protective 
function  either  by  storing  or  by  excreting  poisons  circulating  through  the 
body. 

The  protective  action  of  the  liver  may  be  exerted  in  three  ways:  (1)  The  poison 
may  be  rapidly  excreted  with  the  bile;  (2)  the  poison  may  be  stored  in  the  liver, 
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in  which  manner  the  poison  is  removed  from  the  general  circulation,  and  thus, 
instead  of  producing  acute  poisoning,  causes  a  more  mild  and  protracted  form; 
(3)  the  poison  may  be  chemically  transformed  into  a  less  harmful  substance. 

The  starting-point  for  all  these  investigations  was  the  discovery  made 
in  Ludwig's  laboratory  by  Heger  that  nicotin  added  to  the  blood  disap- 
peared if  the  blood  was  allowed  to  pass  through  the  liver.  After  Heger,  a 
number  of  investigators  made  experiments  in  different  directions.  Some 
compared  the  toxicologic  action  of  different  substances  when  they  were 
introduced  into  the  intestinal  canal  and  into  the  subcutaneous  connective 
tissues,  or  into  a  mesenteric  and  a  systemic  vein ;  while  others  attempted 
to  identify  the  substance  chemically  or  to  test  its  toxicologic  action  after 
it  had  been  allowed  to  flow  with  the  blood  through  the  liver  or  had  been 
mixed  with  hepatic  pulp.  Thus,  in  addition  to  nicotin,  hyoscyamin, 
strychnin,  atropin,  quinin,  and  morphin  were  tested  in  this  manner, 
Heger  states  that  one-fourth  to  one-fifth  of  the  poisonous  substance  is 
retained  by  the  liver,  while  Roger  says  that  this  amount  varies  from  50% 
to  100%.  While  Heger,  Jaques,  and  others  assume  a  simple  storing,  and 
explain  the  reduced  toxic  action  from  the  more  gradual  entrance  of  the 
poison  into  the  general  circulation;  others,  again,  as  Lautenbach  and 
Schiff,  demonstrated  a  chemical  transformation  of  the  alkaloids. 

According  to  Buys  and  Heger,  hyoscyamin  is  so  changed  by  liver-pulp  or 
filtered  Uver-juice  that  its  presence  can  no  longer  be  demonstrated  physiologically 
or  chemically.*  The  liver  of  a  frog  and  of  a  rabbit  acts  more  powerfiilly  in  this 
respect  than  does  that  of  a  dog. 

In  the  case  of  curare  the  protective  action  of  the  liver,  according  to 
Lussana,  consists  in  the  excretion  of  the  poison  through  the  bile.  Other 
authors  (for  example,  Zuntz  and  Sauer  in  regard  to  curare,  and  Rene  re- 
garding nicotin)  claim  not  to  have  found  this  action.  Roger  concludes 
from  his  experiments  that  the  protective  action  or  the  detoxicating 
power  of  the  liver  is  proportionate  to  the  amount  of  glycogen  that  it  con- 
tains, and  that  the  various  poisons  enter  into  combination  with  this 
substance. 

Robert  assumes  that  certain  very  insoluble  compounds  of  the  alkaloids  with 
the  bile-acids  are  formed.  These  were  described  by  de  I'Arbre.f  He  calls  atten- 
tion to  the  fact  that,  according  to  Anthen,J  the  formation  of  the  bile-acids  is 
dependent  on  the  glycogen  contained  in  the  hver. 

In  the  same  manner  as  in  the  case  of  the  alkaloidal  poisons  already 
mentioned,  it  has  been  shown  that  there  exists  a  protective  action  of  the 
liver  against  antipyrin,  cocain,  peptone, §  the  poisons  produced  by  putre- 
faction, bacterial  poisons,  and  the  toxins  of  putrefaction  that  originate 
within  the  intestine. 

The  blood  from  the  portal  vein  of  a  dog  is  more  poisonous  to  rabbits  than  is 
the  blood  from  the  hepatic  and  systemic  vessels  (Roger).  Egg-albumen  (CI.  Ber- 
nard), casein  (Bouchard),  and  soap  (J.  Munk),  if  injected  into  the  mesenteric  veins, 
are  changed  in  their  passage  through  the  liver.  Sodium  soaps  injected  into  a  systemic 

*  Quoted  from  Hanot,  p.  448,  and  Minkowski. 

t  de  I'Arbre,  "Ueber  die  Verbindung  einzelner  Alkaloide  mit  Gallensauren," 
Dissertation,  Dorpat,  1871. 

t  Anthen,  "Ueber  die  Wirkung  der  Leberzelle  auf  das  Hamoglobin,"  Disserta- 
tion, Dorpat,  1889. 

§  Questioned  by  J.  Munk  (loc.  cit.,  p.  137). 
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vpin  jirodure  narcosis  and  doalh  from  paralysis  of  (lie  hoart  (in  doses  of  0.20  pram 
ptT  kilo  of  animal),  whereas,  when  injeeted  into  a  mesenterie  vein,  death  occurs 
only  after  a  dose  from  two  and  a  half  to  live  times  as  larfre.  The  liver  has  no  de- 
toxicatiiii;  jjower,  in  repard  to  dipitalin,  glycerin,  acetone,  or  potassium  and 
soilium  salts,  and  a  very  slight  action  on  alcohol. 

Bouchard  has  attcinptod  to  dolcniiino  tho  toxicity  of  certain  sub- 
stances found  in  the  urine  by  injectiii<i;  them  into  rabbits  intravenously. 
?Ie  found  certain  diffenMices  in  the  urinary  toxicity  in  healthy  subjects  and 
in  persons  aillicted  with  certain  diseases.  As  the  toxicity  of  the  urine  is 
increased  in  certain  diseases  of  the  liver,  Bouchard's  pupil,  Roger,  con- 
cluded that  the  detoxicating  })o\ver  of  the  liver  was  reduced,  a  view 
borne  out  by  the  observation  that  in  cases  in  which  the  toxicity  of  the  urine 
was  very  high  a  mild  glycosin-ia  occurred,  showing  that  the  power  of  the 
liver  to  store  glycogen  had  been  reduced.  Other  authors,  particularly 
in  France,  found  the  toxicit)^  of  the  urine  frequently,  though  not  con- 
stantly, increased  in  diseases  of  the  liver,  and  Bellati  found  the  same  in 
experiments  on  clogs.  On  the  other  hand,  Queirolo  found  no  excessive 
toxicity  of  the  urine  in  cases  of  cirrhosis  of  the  liver  in  dogs  with  an  Eck 
fistula  between  the  portal  vein  and  the  inferior  cava. 

The  conversion  of  carbaminate  of  ammonia  and  of  other  organic  ammonia 
compounds  into  urea  may  be  considered  as  a  physiologic  example  of  the  protective 
action  of  the  liver.  We  are,  however,  not  justified  in  declaring  tliis  to  be  the  main 
purpose  of  this  conversion. 

The  history  of  the  bile-acids  furnishes  another  example  of  physiologic  pro- 
tective action.  They  are  absorbed  from  the  intestine  by  the  intestinal  mucosa, 
enter  the  liver,  and  are  poured  back  into  the  intestine  by  the  wa}^  of  the  bile-ducts. 
In  this  manner  they  circulate  in  the  intestine  and  the  portal  system  and  ai-e  pre- 
vented from  entering  the  systemic  circulation  in  large  quantities. 

The  questions  under  discussion  have  only  recently  been  subjected  to 
careful  examination,  and  are  so  complicated  that  we  are  for  the  present 
still  far  from  ha\dng  solved  them.  "UTiile  suggestive,  the  teleologic  point 
of  view,  which  starts  with  the  protective  action  of  the  liver,  is  perhaps 
unfavorable  to  a  true  solution  of  the  problem.  The  conception  of  a 
"poison"  is  indefinite  and  one-sided.  The  specific  character  of  the  circu- 
lation and  of  the  chemism  of  the  liver,  that  causes  the  storing  of  important 
nutritive  substances,  probabh^  has  the  same  action  in  regard  to  other  sub- 
stances. An  elective  power  is,  moreover,  found  in  the  case  of  other  organs 
than  the  liver  (for  example,  the  kidneys,  and  the  ganglion-cells),  and  we 
must  agree  vidth  Queirolo,  who  attributes  a  greater  protective  power  to  the 
epithelium  and  the  walls  of  the  intestine  than  to  the  liver.  Quite  a  number 
of  examples  can  be  quoted  of  the  formation  of  double  compounds  or  of 
synthesis  in  the  liver  by  which  the  original  substances  are  changed,  as  is 
true,  for  instance,  of  phenyl-sulphuric  acid  (Kochs),  while  the  liver  has  no 
monopoly  in  regard  to  these  chemical  processes,  and  it  is  equally  conceiv- 
able that  it  may  increase  as  well  as  decrease  the  toxicity  of  different  sub- 
stances. Our  aim  must  be  to  examine  each  substance  indi^^dually  and  to 
determine  the  changes  that  it  undergoes.  The  mere  determination  of 
toxicity  considers  only  the  coarser  properties  in  a  verA^  summary-  manner, 
and  it  is  quite  possible  that  the  so-called  "urinary  poisons"  found  in  cer- 
tain diseases  of  the  liver  may  have  been  formed  "within  the  liver  itself 
instead  of  being  formed  outside  of  the  liver  and  passing  through  the  de- 
ranged hepatic  filter. 

Some  authors  attribute  the  detoxicating  power  of  the  liver  to  the 
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fact  that  poisons  are  excreted  in  the  bile.  The  quantity  of  poison  ex- 
creted in  the  bile  is,  however,  very  small,  and,  in  addition,  it  would  be 
readily  reabsorbed  in  the  intestine ;  so  that,  both  teleologically  and  in 
fact,  the  liver  plays  only  a  very  insignificant  role  in  the  elimination  of 
poisons  from  the  body. 

[In  1898*  Adami  described  a  minute  diplococcus,  resembhng  that 
present  in  Pictou's  cattle  disease,  which  he  had  discovered  in  specimens 
of  cirrhosis  of  the  liver.  Later  the  same  organism  was  found  by  him  in 
the  normal  liver,  but  in  smaller  number  and  staining  with  less  intensity 
than  in  cases  of  cirrhosis.  On  injection  of  pure  cultures  of  this  diplo- 
coccoid  or  of  the  ordinary  form  of  colon  bacillus  into  the  ear-vein 
of  rabbits  these  organisms  were  found  in  large  numbers  in  the  hepatic 
cells,  while  the  bile  of  the  animal  remained  sterile.  Within  fifteen 
minutes  after  the  injection  some  bacilh  were  found  in  the  endothelial 
ceUs  of  the  liver,  and  within  two  hours  they  were  found  in  the  hepatic 
cells  themselves.  It  is  probable,  therefore,  that  the  liver  has  a  protec- 
tive and  bactericidal  function  in  addition  to  its  detoxicating  power. — 
Ed.] 

The  Formation  of  Bile. — The  most  important  constituents  of  the 
bile  are  the  bile-pigments,  the  salts  of  the  bile-acids,  and  cholesterin. 

Bile-pigment  is  excreted  by  the  liver  in  the  form  of  bilirubin,  "bile- 
yellow,"  but  is  readily  converted  into  substances  of  different  color  (bili- 
verdin,  biliprassin,  bilifuscin,  and  bilihumin).  These  conversions,  that 
are  in  part  surely  oxidative,  may  in  part  be  due  to  other  chemical  pro- 
cesses. They  sometimes  begin,  if  stasis  of  bile  occurs,  within  the  bile- 
passages,  but  they  usually  begin  only  where  the  bile  has  reached  the 
gastro-intestinal  tract  or  as  a  pathologic  process  in  other  tissues.  In  the 
intestine  the  greater  part  of  the  bilirubin  is  converted  into  hydrobilirubin 
by  the  action  of  bacteria.  The  significance  and  the  genesis  of  this  sub- 
stance will  be  discussed  under  icterus. 

We  frequently  see  bilirubin  formed  from  the  hemoglobin  of  extra- 
vasated  blood,  partly  in  the  form  of  crystals  (hematoidin),  partly  in  the 
form  of  diffuse  imbibition  of  the  connective  tissue  and  of  elastic  fibers 
(Langhans,  Quincke).  We  also  know  from  experiments  and  from  path- 
ologic findings  that  the  hepatic  cells  possess  particular  powers  of  attraction 
for  the  bihrubin  circulating  in  the  blood,  and  seem  to  direct  it  toward  the 
bile-passages.  The  bilirubin  normally  found  in  the  bile  is,  however,  not 
formed  in  other  parts  of  the  body  to  be  later  excreted  by  the  liver,  but  is 
manufactured  within  this  organ  by  a  specific  action  of  its  cells. 

The  material  from  which  these  pigments  are  formed  is  hemoglobin; 
for,  as  Tarchanoff,  and  later  in  a  more  exact  manner  Stadelmann,  have 
shown,  the  injection  into  the  blood  of  hemoglobin  in  solution  is  followed 
by  an  increased  excretion  of  bilirubin.  Of  the  hemoglobin  so  injected, 
however,  no  more  than  1.9%  is  converted  into  bile-pigment.  Numerous 
pathologic  facts  point  in  the  same  direction.  The  more  bilirubin  there  is 
in  the  bile,  the  darker  is  the  color  and  the  greater  the  consistency  of  the 
latter  (Stadelmann). 

With  the  exception  of  Baum,  no  one  has  so  far  ever  been  able  to  denionstrate 
directly  the  presence  of  bilirubin  within  the  liver-cells  under  normal  conditions.  It 
is  also  very  doubtful  whether  Anthen's  t  observation  that  macerated  liver-ceUs 

*  Montreal  Medical  Journal,  July,  p.  485. 

t  E.  Anthen,  "Ueber  die  Wirkung  der  Leberzellen  auf  das  Hamoglobin," 
Dissertation,  Dorpat,  1889. 
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can  destroy  li»Mn()j;l()l)iii  outside  of  the  body  will  permit  us  to  druw  any  conclusions 
in  regard  to  their  iiaviuji  tliis  jiower  as  a  vital  process.  For  the  present,  therefore, 
the  maimer  in  which  l)hi(Kl-|)igmeiit  is  ehil)orute(l  within  the  hver-eells  is  aho^jctlier 
obscure,  ami  the  same  obscurity  surrounds  the;  f|uestion  as  to  liow  the  henioj;lobin 
reaches  thes(!  cells.  It  can  hanlly  ix-  assumed  that  blood-corpuscles  or  dibris 
of  corpuscles  are  taken  up  by  these  cells.  It  is  probabU;  that  hemof^lobin  (possildy 
in  a  changed  form)  enters  the  liver-cells  by  dilTusion  from  its  solution  in  the  plasma, 
or,  as  is  less  probable,  that  it  comes  from  leucocytes  containing  rcil  blood-corpuscles 
unil  clinging  to  the  walls  of  tiio  iiepatic  capillaries.  .Although  Naunyn  and  Min- 
kowski in  birtls  ])()isoncd  with  arseniureltcd  hyilrogen  saw  bile-pigment  formed 
in  the  cells  containing  blootl-corpuscles  within  the  hejiatic  capillaritis,  this  disctjvery 
does  not  necessarily  apply  to  niainnials  and  to  normal  conditions. 

As  bilinihiii  contains  no  iron,  this  oloniont  must  be  separated  from 
hemoglobin  in  the  formation  of  the  bile-pigment.  Iron  is,  in  fact,  found 
in  larger  ([uantities  in  the  liver  than  in  any  other  organ.  It  seems  that  the 
hemoglobin  molecule  in  another  way  can  be  split  and  lose  iron  without 
forming  bile-pigment. 

The  bile  always  contains  small  quantities  of  iron.  In  man,  according  to 
Hoppe-Seyler  and  Young,  bile  from  the  gall-bladder  contains  about  0  mg.  in  100  c.c. 
Kunkel  *  found  the  same  quantity  in  the  bile  from  a  gall-bladder  fistula  in  a  dog. 
This,  however,  corresponded  only  to  about  one-seventh  of  the  amount  of  hemo- 
globin useil  for  tlie  formation  of  the  bile-pigment.  In  the  gall-bladder,  according 
to  Tissier,  D.  Clerhardt,  and  Fr.  Midler,  urobilin  is  also  always  present.  Tissier, 
Hayem,  and  others  regard  the  latter,  as  well  as  the  indefinite  substance  "  bilirubidin," 
as  a  product  of  the  secretion  of  the  liver  formed  in  excess  in  diseased  conditions 
of  the  organ.  It  could  possibly  be  reabsorbed  from  the  intestine  and  excreted 
by  the  liver  (see  page  421),  or  it  might  have  originated  as  a  product  of  the  function 
of  the  walls  of  the  gall-bladder. 

It  is  possible  that  hematoporphyrin  (isomeric  with  bilirubin)  is  formed  by  the 
Uver  under  certain  pathologic  conditions  and  is  then  excreted  in  the  urine. f 

The  bile-acids,  glycocholic  and  taurocholic  acids,  are  found  in  the  bile 
in  the  form  of  their  sodium  salts,  and  are  also  formed  by  a  specific  action 
of  the  liver-cells. 

Older  statements  in  regard  to  their  presence  in  the  suprarenals  (Vulpian  %) 
must  be  considered  doubtful.  We  know  nothing  definite  in  regard  to  the  mother- 
substance  or  the  method  of  formation  of  the  bile-acids.  It  is  stated  that  they 
are  also  formed  more  freely  even  outside  of  the  body  when  the  liver  contains  much 
glycogen.  §  The  formation  of  the  bile-acids  and  that  of  bile-pigments,  at  all  events, 
occur  quite  independently  of  one  another  (Stadelmann). 

When  the  salts  of  the  bile-acid  enter  the  blood,  they  are  in  great  part 
excreted  by  the  liver  and  the  bile,  in  small  part  by  the  kidneys,  ||  while  a 
third  portion  is  probably  decomposed.  They  normally  reach  the  blood 
through  reabsorption  from  the  intestine.** 

*  Kunkel,  Pfliiger's  Archiv,  Bd.  x,  p.  359. 

t  Schulte,  "Ueber  Hamatoporphyrinurie,"  Deutschcs  Archiv  fur  klin.  Medicin, 
1879,  Bd.  Lvin,  p.  313. 

X  Vulpian,  cited  bv  Virchow,  "  Zur  Chemie  der  Nebennieren,"  Virchow's  Archiv, 
Bd.  XII,  1857,  p.  481  " 

§  Kallnieyer,  "Ueber  die  Entstehung  der  Gallensauren,"  Dissertation,  Dorpat, 
1889.     Klein,  "Ueber  die  Function  der  Leberzellen,"  Dissertation,  Dorpat,  1890. 

II  Naunyn,  "Beitrage  zur  Lehre  von  Icterus,"  Archiv  fiir  Anatomic  tmd  Phr/si- 
ologie,  1868.  Vogel,  "  Maly's  Jahresbericht,"  1872,  S.  243.  Hone,  J.  (and  Dragen- 
dorff),  "Ueber  die  Anwesenheit  der  Gallensauren  im  normalen  Ham"  (about  0.07 
gm.  in  1  liter),  Dissertation,  Dorpat,  1873. 

**  The  absorption  does  not  take  place  in  the  duodenum;  but  glycocholic  acid  is 
absorbed  from  the  jejunum  and  ileum,  taurocholic  acid  and  cholic  acid  exclusively 
from  the  ileum.  Tappeiner,  "  Sitzimgsbericht  der  Wiener  Akademie,"  1878,  iii.  Ab- 
theilung,  April. 
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If  an  excessive  formation  of  bilirubin  is  experimentally  produced,  the 
excretion  of  the  bile-acids  in  the  bile  decreases  (Stadelmann).  In  the 
same  manner  a  reduction  is  observed  in  fever  (Paton  and  Balfour  *)  and 
in  long-lasting  stasis  of  bile  (Yeo  and  Herroun  *).  Nothing  is  known  in 
regard  to  the  conditions  that  govern  increased  excretion. 

■  Cholesterin  forms  about  1%  of  the  solid  constituents  of  normal  bile.  It  is  of 
subordinate  importance  in  general  metabolism  and  in  physiology,  and  only  im- 
portant because  it  is  a  factor  in  the  formation  of  biliary  concretions.  According  to 
the  researches  of  Naunyn  and  his  pupils,  t  it  cannot  be  regarded  as  a  product  of  the 
hepatic  secretion  for  the  reason  that  an  increased  introduction  of  cholesterin  either 
from  the  intestine  or  by  subcutaneous  injections  exerts  no  influence  on  the  excretion 
of  cholesterin  in  the  bile  (Jankau).  The  quantity  of  cholesterin  found  in  the  bile 
is  independent  of  the  diet  (Thomas),  and,  except  in  cholelithiasis,  not  increased 
in  disease  (Kausch).  Cholesterin,  when  found  in  the  bile-ducts  as  well  as  in  other 
locations,  as  in  atheromatous  cysts,  must  be  considered  as  a  disintegration  product 
of  the  epithelium.  It  is  quite  probable  that  the  presence  of  bile  within  the  bile- 
ducts  exercises  a  deleterious  influence  on  the  lining  epithelial  cells  and  causes  an 
excessive  disintegration  of  them  beyond  that  of  other  mucous  membranes.  Pos- 
sibly disintegrating  liver-cells  also  furnish  a  part  of  the  cholesterin.  Austin  Flint's 
and  Miiller's  cholesteremia  (an  increase  of  the  cholesterin  in  the  blood)  can  no  longer 
be  considered  a  vahd  and*  justifiable  clinical  conception. 

The  quantity  of  bile  excreted  has  been  carefully  studied  in  animals, 
and  has  been  found  to  be  much  greater  in  rabbits  and  guinea-pigs  than  in 
dogs  and  cats.  In  sheep  the  conditions  are  similar  to  those  in  the  latter 
class  of  animals.  The  figures  given  for  man  are  very  indefinite,  as  they 
are  chiefly  obtained  from  cases  wdth  fistula,  and  usually  after  stasis  had 
existed  for  some  time.  According  to  v.  Wittich,  the  quantity  of  bile 
excreted  in  twenty-four  hours  is  said  to  be  530;  according  to  West- 
phalen,  453  to  566  c.c. ;  according  to  Ranke,  14  gm.  per  diem  per  kilo. J 
Hammarsten  found  600,  Korte  as  much  as  1200  c.c.  excreted  in  the 
twenty-four  hours.  § 

The  exact  quantity  of  bilirubin  and  of  the  bile-acids  excreted  in 
twenty-four  hours  is  not  known.  As  regards  bilirubin,  Kunkle  states 
that  a  dog  of  4.7  kg.  excretes  0.307  grams,  Vossius  that  a  dog  of  25  kg. 
excretes  only  0.108  grams.  Noel-Paton  |]  found  in  man  an  excretion  of  0.2 
to  0.7  gm.  of  bilirubin  in  twenty-four  hours.  Bidder  and  Schmidt  calcu- 
late 4  gm.  of  bile-acids  for  a  dog,  while  in  man  Voit  estimates  it  at 
11  gm.,  and  Stadelmann  at  8  to  10  gm.  in  the  twenty-four  hours. 

The  conditions  under  which  bile  is  secreted  are  manifold,  and  the  quan- 
tity varies  in  different  animals  \vith  biliary  fistula,  as  well  as  in  accordance 
with  the  rapidity  of  the  blood-stream,  nervous  influences,  and  the  phase  of 
digestion.  The  taking  of  food,  particularly,  increases  the  excretion,  the 
time  at  which  an  increase  of  the  flow  of  bile  occurs  being  stated  differ- 
ently by  different  investigators.     Heidenhain**  assumes  two  maxima  in 

*  Quoted  by  Minkowski,  in  "Ergebnisse  der  allgemeinen  Pathologie,"  p.  697. 

t  Naunyn,  "Klinik  der  Cholelithiasis,"  1892,  p.  12.  Jankau,  "  Cholesterin- 
und  Kalkausscheidung  mit  der  Galle,"  Archiv  fiir  experimentelle  Pathologie,  1892, 
Bd.  XXIX,  p.  237.  Kausch,  "  Ueber  den  Gehalt  der  Leber  und  Galle  an  Cholesterin," 
Dissertation,  Strassburg,  1897.  Thomas,  "  Ueber  die  Abhangigkeit  der  Absonderung 
und  Zusammensetzung  der  Galle  von  der  Nahrung,"  Dissertation,  Strassburg, 
1890. 

t  Heidenhain,  loc.  cit.,  p.  252. 

§  Cited  by  Stadelmann,  Berliner  klin.  Wochenschrift,  1896,  p.  184. 

II  According  to  Hammarsten. 

**  Heidenhain,  loc.  cit.,  p.  269;  see  also  Murchison,  "Functional  Derange- 
ments of  the  Liver,"  p.  34. 
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the  excretion  curve,  the  one  in  th(*  third  to  the  fifth  hour,  the  other  in  the 
thirteenth  to  tht>  fifteenth  hour.  It  is  prohahlc  that  this  varies  according 
to  the  species  of  animal  and  the  composition  of  the  food.  The  increase  i.s 
probably  i)nKhiccd,  on  tiie  one  hand,  l)y  certain  refhwcs,  particularly 
from  tiie  nuicosa  of  the  intestine;  on  the  other,  by  the  substances  that  are 
absorl)ed. 

If  the  flow  of  bile  is  profuse,  there  is  an  increa.se  in  the  quantity  both 
of  water  and  of  solid  constituents.  According  to  Heidenhain,  even 
the  ratio  of  the  latter  is  greater.  If  abstinence  from  food  is  persisted 
in  for  a  period  longer  than  twenty-four  hours,  the  bile  is  excreted  less 
copiously  and  is  more  concentrated.  A  pure  meat  diet  is  most  efficient 
in  producing  an  increased  flow  of  Ijile,  a  meat  diet  with  carbohydrates 
acting  to  a  les.scr  degree  (Spiro).  On  a  fat  diet  the  excretion  of  bile,  ac- 
cording to  some  authors,  is  smaU;  according  to  Rosenberg  and  others, 
however,  it  is  very  copious. 

The  specific  gravity  of  the  bile  varies  greatly  (1005  to  1030).  The 
solids  amount  to  from  3%  to  10%.  The  bile  in  the  gall-bladder,  owing 
to  the  absorption  of  water  that  occurs  there,  is  always  more  concentrated 
than  is  the  bile  obtained  from  fistulas.  I  observed  a  specific  gravity  of 
1047  in  man  after  a  fast  of  several  days.  The  bile  from  the  gall-bladder, 
at  the  same  time,  is  more  viscid  and  frequently  cloudy  from  the  admixture 
of  mucus  and  particles  of  pigment.  It  is  not  impossible  that  an  absorp- 
tion of  water,  and  possibly  of  matters  in  solution,  occurs  in  the  bile-pas- 
sages. The  proportion  of  the  different  constituents  of  the  bile  varies,  and 
the  conditions  that  govern  their  excretion  are  only  in  small  part  kno'^Ti 
to  us.  Certain  relations  between  the  secretion  of  the  bile  and  the  other 
processes  that  occur  in  the  liver  must  exist,  and  it  has  been  stated  that 
this  is  true  particularly  of  the  flow  of  bile  and  the  formation  of  glycogen, 
but  nothing  exact  has  been  demonstrated. 

It  is  a  remarkable  fact  that  a  part  of  the  bile-acid  salts  are  reabsorbed 
in  the  intestine,  and  that  a  part  of  them  (according  to  Stadelmann,  two- 
thirds  or  more)  are  again  excreted  with  the  bile.  Possibly  the  same  is 
true  to  a  lesser  degree  in  regard  to  the  bile-pigments.  These  substances, 
therefore,  in  a  way  circulate  between  the  liver  and  the  intestine  *  (SchifT  ) 
and  enter  the  general  circulation  in  small  quantities  only.  It  is  possible 
that  their  chemical  power  is  better  utilized  in  this  manner  and  that  a  sav- 
ing of  useful  material  is  secured. 

The  bile-acids  are  iindoubtedly  broken  up  within  the  intestine  into  taurin 
and  glycocoU,  on  the  one  hand,  and  cholalic  acid,  on  the  other,  the  latter  alone 
appearing  in  the  feces.  In  the  dog  0.5  gm.  or  one-eighth  (Hoppe-Seyler),  in  man 
3  gm.  or  one-fourth  (Bischoff),  of  the  secreted  bile-acids  are  pa.ssed  with  the  feces. 
Of  the  portion  that  is  reabsorbed,  a  part  is  voided  in  the  urine,  a  part  is  re-excreted  in 
the  bile,  and  a  part  is  destroyed  by  combustion.  It  is  possible  that  there  are  other 
substances  that  act  in  the  same  manner  as  do  the  salts  of  the  bile-acids.  Lussana 
claims  that  curare  is  such  a  body,  and  in  this  way  attempts  to  explain  its  slight 
toxicity  when  taken  by  the  mouth. 

If  it  is  difficult  to  demonstrate  increase  and  decrease  of  the  excre- 
tion of  bile  in  animal  experiments;  it  is  still  more  difficult  to  arrive  at 
definite  conclusions  from  the  observation  of  pathologic  conditions.  The 
color  of  the  feces  has  been  utilized  as  a  standard ;  but.  while  it  is  true  that 
the  chief  coloring-matters  of  the  feces  are  the  bile-pigments,  still  a  number 
of  other  factors  are  concerned  in  this  coloration.     As  these  must  all  be 

♦Stadelmann,  "Icterus,"  p.  95. 
27 
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considered,  it  is  very  difficult  to  reach  definite  conclusions.*  In  addition 
to  the  peculiar  color  of  different  articles  of  food,  the  transparency  of  each 
substance  must  be  considered.  If  finely  divided  substances  of  different 
refractive  power  (fat-crystals,  air-bubbles)  are  abundantly  distributed 
through  the  feces,  the  latter  will  appear  lighter  in  color.  Besides  urobihn, 
the  feces  always  contain  other  derivatives  of  the  biliary  pigments  whose 
constitution  is  unknown.  They  also  contain  a  chromogen  of  urobilin, 
which  is  formed  from  it  by  further  reduction,  and  which,  in  the  presence 
of  oxygen  and  on  extraction  with  acid  alcohol,  is  reconverted  into  uro 
bilin.  The  quantity  of  other  pigments  and  of  the  chromogenic  substance 
is  very  varying,  and  probably  depends  upon  the  bacterial  flora  of  the  in- 
testine. In  individual  cases,  particularly  if  digestive  disturbances  exist, 
this  may  produce  considerable  change  in  the  color  of  the  feces. 

Attempts  to  determine  by  extraction  the  quantity  of  bile-pigment  derivatives 
present  in  the  feces  have  been  only  partially  successful  so  far,  owing  to  the  fact 
that  these  substances  decompose  so  readily.  G.  Hoppe-Seyler  f  found  0.7%  to 
3.2%  normally,  and  an  average  of  1.7%  of  impure  urobilin  per  diem,  while  Boltz 
and  Fr.  Miiller  found  0.08%  to  0.09%. 

In  addition  to  urobilin,  Fr.  Miiller  frequentl}^  found  cholecyanin  in  the 
feces  (frequently  in  direct  proportion  to  urobilin).  In  diarrhea  the  feces 
usually  contained  unchanged  urobilin. 

Notwithstanding  the  lack  of  exact  data  in  regard  to  the  excretion  of 
bile  and  its  fluctuations  in  pathologic  conditions,  the  assumption  of  such 
clinical  entities  as  acholia,  hypocholia,  ohgocholia,  on  the  one  hand,  and  of 
polycholia,  on  the  other,  is  fully  justified.  Here  the  proportion  of  bile- 
pigment  to  bile-acids  may  also  be  changed,  so  that  the  French  have 
created  an  "  acholie  totale,"  an  "  acholie  pigmentaire,"  and  an  "  acholie  des 
acides  hiliaires." 

The  observations  reported  in  regard  to  (completely  or  almost)  colorless 
bile  X  are  open  to  criticism.  We  can  only  say  to-day  that  in  fever  \  ex- 
perimentally produced,  and  after  Brown-Sequard's  piqure,  ||  the  excretion 
of  bile  is  decreased,  and  that  frequently  in  chronic  cachexias,  in  the  fatty 
liver  of  tuberculosis,  and  sometimes  in  atrophic  cirrhosis  of  the  liver,  the 
bile  and  the  feces  are  very  pale. 

Stadelmann**  found  a  decreased  excretion  of  bile-acids  in  the  ad- 
vanced stage  of  phosphorus-poisoning  and  in  icterus  from  poisoning  by 
toluylenediamin  and  arseniuretted  hydrogen.  It  is  probable  that  their 
formation  is  also  decreased  in  chronic  biliary  stasis  and  in  fever. 

Physicians  have  assumed  the  existence  of  polycholia  from  the  dark  color 
of  the  feces  and  the  occurrence  of  icterus  (see  below)  in  many  forms  of 

*  Quincke,  H.,  "Farbe  der  Faces,"  Munchener  med.  Wochenschr.,  1896,  No.  36. 
Hoppe-Seyler,  G.,  "Ueber  die  Ausscheidung  des  Urobilins  in  Krankheiten,"  Vir- 
chow's  Archiv,  1891,  Bd.  cxxiv,  p.  47. 

t  Hoppe-Seyler,  G.,  "Ueber  die  Einwirkung  des  Tuberculin  auf  die  Gallen- 
farbstoffbildung,"  Virchoiv's  Archiv,  1892,  Bd.  cxxviii,  p.  43. 

X  Ritter,  M.  E.,  "Quelques  observations  de  bile  incolore,"  Journal  d'Anatomie 
et  de  Physiolog.  {de  Robin),  1872,  p.  181.  Hanot,  "Contribut.  a  I'etat  de  I'acholie," 
Archives  gencrales  de  medecine,  1885,  i,  p.  12.  Ijetienne,  "  De  la  bile  a  I'etat  patholog.'," 
These  de  Paris,  1891,  p.  17. 

§  Pisenti,  Archiv  fiir  experimentelle  Pathologie,  1886,  Bd.  xxi,  p.  219. 

II  Naunyn,  "Beitrage  zur  Lehre  vom  Diabetes."  Archiv  fiir  experimentelle 
Pathologie,  1874,  Bd.  iii. 

**  Stadelmann,  Archiv  fiir  experimentelle  Pathologie,  Bd.  xv,  xvi;  Bd.  xxiii 
p.  433. 
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(lysi)(>psi;i  as  well  as  in  the  f^astro-intcstiiial  infections  and  intoxications. 
AlTanassicw*  oxpcriincntally  produced  this  (Ic'cpcr  color  hy  section  of  the 
nerves  of  the  liver.  An  increased  formation  of  bile-pif!;inent  has  been 
positively  demonstrated  only  after  poisoninp;  with  toluylenediamin  and 
ai'seniuretted  hydro<;en  {plriochromid,  poli/ckolic  piymcntfiirc).  The  same 
presumably  occurs  in  those  forms  of  intoxication  coming;  under  clinical 
observation  in  which  a  destruction  of  red  blood-corpuscles  takes  place. 
In  the  be<j;iiuiin<i;  of  ])h<)sph()i-us-p()isoniii^,  according;;  to  Stadelmann,  an 
increase  in  the  formation  of  l)ile-j)i<i;ment  is  said  to  occur. 

lUumri'icli  niul  .I;ic()l>i  louiul  tlu"  ^;ill-l)l;i(lil{'r  \('rv  iiuich  dilatfd  liv  l)ilc  in 
ral)l)its  some  tiino  iirtcr  extirpation  of  the  tliyroid,  and  conclude  that  an  infreasod 
formation  of  bile  had  oeourred  a.s  a  result  of  tlie  procedure. f  [Ligature  of  the 
bile-(hict  is,  on  the  otlicr  hand,  said  to  liave  caused  an  excess  of  secretion  (Murray). 
—  Eu.] 

As  the  assumption  of  disturbances  in  the  flow  of  bile  has  occupied  a 
large  place  in  medical  thought,  attempts  have  been  made  to  influence  the 
flow  of  bile  by  therapeutic  means.  A  large  nimiber  of  drugs  were  con- 
siderixl  ciiolagogucs  and  were  employed  not  onl\'  where  a  decreased  secre- 
tion of  bile  was  assumed,  but  also  where  obstacles  to  the  outflow  of  the 
bile  existed.  A  more  careful  analysis  has  shown  that  the  conclusions 
reached  were  in  many  instances  wrong,  and  that  the  error  was  caused  both 
by  the  increased  evacuation  of  the  intestine  that  followed  the  administra- 
tion of  many  of  these  drugs  and  by  the  coloration  of  the  feces  by  other 
substances. 

By  employing  dogs  with  biliary  fistulae,  Provost  and  Binet  found  on  introducing 
different  drugs,  either  subcutaneously  or  by  the  mouth,  the  following  results: 

Increase  of  Secretion.  Increase  Slight,  Inconstant  oe 

Doubtful. 

Bile.  Sodium  bicarbonate. 

Salts  of  bile-acids.  Sodium  sulphate. 

Urea.  Sodium  chlorid,  Carlsbad  salts 

Oil  of  turpentine  (?  Stadelmann).  Propylamin,  AntipjTin. 

Potassium  chlorate.  Aloes,  Cathartic  acid. 

Sodium  salicylate.  Rhubarb. 

Salol.  Hydrastis  Canadensis. 

Sodium  benzoate.  Boldo. 

Euonymin.  Antifebrin  \ 

Muscarin.  Diuretin     >  (Stadelmann). 

Sodium  oleinate  (Blum,  see  below) .  Santonin  J 

Decrease  of  the  Secretion.  Exercising  No  Influence. 

Potassium  iodid.  Sodium  phosphate. 

Calomel.  Potassium  bromid. 

Iron,  Copper  (subcutaneously).  I.itliium  chlorid. 

Atropin   (subcutaneously).  Corrosive  sublimate. 

Strycluiin  in  toxic  doses.  Sodium  arseniate. 

Alcohol,  Ether,  Cdycerin. 
Quiiiin. 

CafTein  (?  Stadelmann). 
Pilocarpin    (according    to   Stadel- 
mann   reducing,    according    to 
APfanassiew  increasing). 
Kairin,  Cytisin. 
Senna,  Colombo. 

*  Pfluger's  Archiv,  Bd.  xxx,  p.  418. 

t  Pflilqer's  Archiv,  1896,  Bd.  lxiv,  p.  27. 

J  According  to  Lewaschew,  quite  effective,  according  to  Stadelmann,  ineffective. 
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Excreted  with  the  Bile. 
Bilirubin.  Arsenic. 

Urobilin.  Iron,  lead,  mercury  in  traces. 

Salts  of  bile-acids.  Caffein  (?). 

Hemoglobin.*  Fuclisin,  Cochineal. 

Turpentine.  Sodium  indigo-sulphate. 

Salicylic  acid.  Phyllocyanic  acid  from  clilorophyl.t 

Potassium  iodid  and  bromid.  •  Grape-sugar,    still    more    readily 

Potassium  chlorate.  cane-sugar. J 

Not  Demonstrable. 

Antipyrin,  Kairin. 

Benzoic  acid. 

Quinin,  Strychnin. 

Copper,  Lithium,  Urea. 

Stadelmann's  experiments  show  that  water  by  mouth  or  by  rectum 
does  not  increase  the  flow  of  bile  in  the  least.  Practical  experience,  on 
the  other  hand,  particularly  with  Carlsbad  waters,  seems  to  contradict 
his  experirnents. 

The  action  of  large  quantities  of  oil  as  a  cholagogue  has  been  much 
discussed  lately,  since  it  appears  to  assist  in  the  removal  of  gall-stones. 
While  Rosenberg  maintains  that  there  is  an  increase  in  the  excretion  of 
bile  in  from  thirty  to  forty  minutes  after  the  administration  of  the  oil,- 
Stadelmann  and  his  pupils  deny  this  effect.  Blum  §  administered  pure 
oleate  of  sodium  (in  doses  of  2  to  5  grams)  and  noticed  a  marked  increase 
in  the  flow  of  bile  in  dogs  with  biliary  fistulse,  while  in  human  beings  he 
found  his  observation  corroborated;  a  small  quantity  of  the  oleate  seems 
to  enter  the  bile.  It  is  possible  that  the  apparent  contradiction  in  these 
experiments  can  be  attributed  to  the  varying  quantities  of  fatty  acids 
present  in  the  oil.  |1 

Different  factors  are  concerned  in  the  movements  of  the  bile  through 
the  bile-passages:  namely,  the  pressure  exercised  by  the  secretion  itself, 
gravity,  respiratory  movements,  and  contraction  of  the  walls  of  the 
bile-ducts. 

The  pressure  of  the  biliary  secretion  is  small  in  comparison  to  the 
pressure  found  in  other  glands  (in  the  dog  110  to  220,  an  average  of 
200  mm.  of  soda  solution),**  but  always  greater  than  the  pressure  in  the 
portal  vein.  In  man  this  pressure  has  so  far  not  been  measured.  Gra\'ity 
must  necessarily,  to  some  extent,  assist  the  flow  of  the  bile  from  the  liver, 
owing  to  the  topography  of  the  organ.  Respiration  helps  from  the  fact 
that  each  movement  of  the  diaphragm  exercises  pressure  and  a  slight 
degree  of  compression  on  the  convex  surface  of  the  liver. 

Contractions  of  the  walls  of  the  bile-ducts,  already  described  by 
Haller,  Rudolph,  and  Johannes  Miiller  in  pigeons,tt  have  recently  been 

*  When  more  than  0.02  per  1  kg.  was  injected  into  the  rabbit,  after  the  third 
hour.     R.  Stern,  Virchow's  Archiv,  1891,  Bd.  cxxxitt,  p.  33 

t  Wertheimer,  "  Elimination  de  chlorophvUe  par  le  foie,"  Archives  de  physiolog., 
1893,  p.  122. 

t  Hosier,  according  to  Heidenhain,  loc.  cit.,  y,  1,  p.  275. 

§  Blum,  F.,  "Ueber  eine  neue  Methode  zur  Anregung  des  Gallenflusses,"  Der 
arztliche  Pratiker,  1897,  x,  No.  3. 

II  Prevost  and  Binet,  "  Einfluss  von  Medicamenten  auf  die  Galle,"  Revue  de 
medecine  de  la  Suisse  romande,  1888,  No.  5.  Stadelmann,  "Ueber  Cholagcga,"  Ber- 
liner klin.  Wochenschr.,  1896,  S.  180  und  212.  Rosenberg,  Discussion,  Berliner  klin. 
Wochenschr.,  1896,  p.  216.     (Also  references  to  earlier  literature.) 

**  Heidenhain,  loc.  cit.,  v,  1,  p.  269. 

tt  For  literature  bearing  on  tliis  question,  see  Daraignez,"  Ictere  spasmodique," 
These  de  Paris,  1890. 
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oV)Sorv('(l  in  a  number  of  mammals  by  Doyon  and  Oddi,*  by  whom 
careful  studies  were  made  on  rabbits,  dogs,  and  cats  by  direct  and  graphic 
methods. 

Pfi-ist alt ic  waves  were  observed  ruiiiiiiifi:  from  the  liver  toward  the  ampulla  and 
oceiirriiifi  about  every  fifteen  to  twenty  sceonds.  In  addition,  tiicre  were  slow  fluctua- 
tions in  the  tension  of  theduetus  choledochus  and  of  the  pall-bladder.  These  move- 
ments were  still  obser\-ed  after  the  liver  had  been  removed  from  the  body,  .so  that 
they  are  either  purely  museular  or  due  to  the  influence  of  peripheral  pariplia.  If 
the  great  splanchnic  nerve  is  irritated,  the  bile-duets  contract  along  their  whole  length 
and  the  S]iliincter  of  the  ductus  choledochus  at  the  duodenum  niay  even  dose 
entirely  (Oddi).  If  the  central  end  of  the  cut  splancluiic  be  irritated,"a  relaxation 
of  the  bile-ducts  results  (precetled,  according  to  Oddi,  by  a  brief  but  strong  con- 
tractit)n).  The  tonus  of  the  sphincter  of  the  ductus  choledochus,  according  to 
( )ddi,  equals  the  pressure  of  67.5  mm.  of  water.  Reflexly,  the  innervation  of  the 
bile-duets  may  be  influenced  with  the  result  of  inhibition  or  excitation,  and  the 
nerv^es  of  the  ducts  may  also  be  influenced  by  irritation  of  the  central  ends  of  the 
vagus  and  of  the  sciatic.  Irritation  of  the  mucosa  of  the  stomach  and  intestine 
usually  produces  spasm  of  the  gall-bladder,  sometimes  also  relaxation  of  the  sphincter 
of  the  common  duct.  The  center  for  these  irritations  is  situated  at  the  level  of  the 
first  lumbar  nerve  in  tlie  dog.  the  anterior  root  of  this  nerve  containing  the  motor 
branch  for  the  musculature  of  the  bile-ducts. 

Pathologicall}',  this  contraction  of  the  bile-ducts  is  manifested  par- 
ticularly in  gall-stone  colic,  possibly  also  in  other  painful  spasms  and  in 
spasmodic  closures  of  the  bile-ducts  with  icterus. 

If  we  briefly  review  the  physiologic  facts  we  have  mentioned,  we 
see  that  the  function  of  the  Uver  is  manifold.  Owing  to  its  .situ- 
ation, it  is  in  intimate  relation  ^xiih.  the  gastro-intestinal  tract  and 
helps  to  assimilate  and  stores  nutrient  material  that  it  later  pours  into 
the  blood-current.  This  applies  to  proteids,  carbohydrates,  and  fats. 
In  addition,  the  liver  receives  metabolic  products  from  the  systemic 
blood,  in  part  converting  them  into  other  substances,  in  part  returning 
them  into  the  blood-current  unchanged.  In  this  manner  the  Uver 
forms  a  central  point  of  metabolism,  and  in  comparison  -nith  this  func- 
tion the  secretion  of  the  bile  seems  insignificant.  The  latter  is,  no  doubt, 
intimately  related  to  the  other  functions,  but  is  not  by  any  means  the 
chief  function  of  the  hA^er. 

In  view  of  all  this,  we  can  understand  that  the  function  of  the  Hver 
is  important  in  numerous  pathologic  conditions,  although  we  are  able 
to  appreciate  only  a  small  portion  of  these  relations.  In  the  clinical 
sense  disturbances  in  the  formation  and  the  excretion  of  bile  are  of 
paramount  importance,  if  for  no  other  reason  than  that  they  lead  to  so 
conspicuous  a  symptom  as  the  intense  yellow  discoloration  of  the  skin 
called  icterus.  This  symptom  occurs  so  frecj[uently  and  is  so  important 
that  its  origin  and  manifestations  merit  particular  discussion. 
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ICTERUS,  JAUNDICE. 

Gelbsucht ;  Morbus  regius* 

The  term  icterus  is  applied  to  that  peculiar  discoloration  of  the  tissues 
by  bile-pigments,  so  conspicuous  as  a  chnical  manifestation  of  various  dis- 
eases in  Caucasian  races.  In  the  clinical  picture  of  certain  diseases  of  the 
liver  icterus  plays  an  important  role.  For  this  reason  a  detailed  de- 
scription of  its  origin  and  of  some  of  its  individual  s^Tnptoms  is  appro- 
priate in  this  place.  The  special  pathology  of  icterus  "^"ill  be  discussed 
in  the  section  on  diseases  of  the  bile-ducts,  and  in  the  description  of 
catarrhal  icterus  all  other  forms  that  are  described  as  independent  dis- 
eases will  be  discussed. 

In  a  healthy  body  bile-pigment  is  found  only  in  the  bile — the  secre- 
tion of  the  liver.  This  pigment  might  be  primarily  formed  in  the  blood 
and  only  excreted  by  the  liver  (like  urea  from  the  kidneys),  or  it  might  be 
formed  within  the  liver.     In  the  former  instance  icterus  would  be  due 

*  From  color  of  gold,  the  rex  metallorum. 
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to  an  interference  of  secretion  (so-called  "suppression  icterus"),  in  the 
latter  to  a  reabsorption  of  the  pigment  that  had  been  formed  in  the 
liver.  From  the  experiments  on  extirpation  of  the  liver  in  birds,  per- 
formed by  Naunyn  and  Minkowski,  it  may  be  stated  as  a  positive  fact 
that  bile-pigment  is  normally  not  formed  outside  of  the  liver,  so  that 
there  is  no  such  thing  as  a  "suppression  icterus." 

While  ligation  of  the  ductus  choledoehus  in  birds  was  followed  by  the  appear- 
ance of  biliverdin  in  the  urine  in  one  and  one-half  hours,  and  in  the  blood  in  five  hours, 
this  pigment  was  absent  from  the  blood  and  present  only  in  traces  in  the  urine  after 
removal  of  the  liver.  Though  inhalation  of  arseniuretted  hydrogen  in  normal 
geese  produced  polycholia  and  icterus  (with  biliverdin  and  bile-acids  in  the  urine), 
the  polycholia  ceased  upon  removal  of  the  liver,  and  both  polycholia  and  icterus 
failed  to  occur  in  animals  from  whom  the  liver  had  been  removed. 

It  is  possible  that  in  certain  pathologic  conditions  bile-pigment  might 
be  formed  in  other  locations  than  the  liver,  and  by  entering  the  circula- 
tion produce  a  discoloration  of  the  tissues.  According  to  the  different 
origin  of  the  pigment,  we  might,  therefore,  speak  of  a  "hepatogenous" 
and  an  "  anhepatogenous "  icterus.  In  fact,  we  know  to-day  (Langhans, 
Quincke)  that  bile-pigment  can  be  formed  from  extravasated  blood- 
pigment  in  the  connective  tissues,  partly  imbibed  by  these  tissues,  and 
in  part  appearing  in  the  form  of  crystals  (crystals  of  hematoidin  and 
of  bilirubin).  Moreover,  von  Recklinghausen  *  found  that  bile-pigment 
developed  in  the  leucocytes  of  a  frog's  blood  which  had  been  kept  in  a 
moist  chamber  for  from  three  to  ten  days.  The  quantity  of  bilirubin 
found  in  extravasations  of  blood  is  very  small,  and  it  seems  to  have 
little  tendency  to  diffuse  itself  or  to  enter  the  circulation.  We  certainly 
know  of  no  case  in  which  general  icterus  arose  from  the  formation  of  bili- 
rubin in  such  abnormal  foci.  In  other  words,  we  know  of  the  formation 
of  bilirubin  outside  of  the  liver,  but  we  do  not  know  of  an  anhepato- 
genous icterus. 

According  to  the  formation  of  bilirubin  in  this  or  that  organ  or  in  this  or  that 
tissue  (for  example,  the  blood  or  the  connective  tissues),  we  would  have  to  speak 
of  an  hematogenous  or  an  inogenoust  form  of  icterus.  In  accordance  with  cer- 
tain theoretic  considerations,  a  number  of  investigators  several  years  ago  thought  that 
they  were  justified  in  assuming  the  occurrence  of  an  "  hematogenous  icterus."  They 
placed  this  form  in  juxtaposition  to  the  hepatogenous  form  Avithout  considering  that 
there  are  still  other  locations  outside  of  the  liver  besides  the  blood  in  which  the  for- 
mation of  bile-pigment  can  occur.  Tliis  method  of  designating  the  different  forms  of 
icterus  led  to  additional  confusion  because  these  authors  attempted  to  designate 
by  their  new  names  not  only  the  location  in  which  icterus  was  supposed  to  origin- 
ate, but  also  the  material  from  which  they  thought  the  bile-pigment  was  formed. 
We  know  of  no  substance  except  hemoglobin  from  which  bilirubin  can  be  formed. 
The  liver,  therefore,  can  only  form  bile-pigment  from  the  pigment  of  the  blood. 
Therefore,  the  abnormal  coloring-matter  in  every  case  of  icterus,  just;  as  is  the 
case  with  normal  bile,  must  be  of  hematogenous  origin  as  it  is  derived  from  hemo- 
globin. The  term  "hematogenous  icterus"  is  therefore  superficial.  The  same 
is  true  in  regard  to  the  term  hemato-hepatogenous  jaundice,  by  which  Affanassiew 
would  designate  those  forms  of  jaundice  which  are  accompanied  by  increased 
disintegration  of  the  red  cells.  For  this  condition  the  name  of  "  cythemolytic," 
proposed  by  Senator,  would  be  more  appropriate.  [In  this  connection  a  case 
recently  reported  by  Bettmann  f  is  of  interest.  He  reports  the  case  of  a  man  aged 
twenty-nine  years  who  for  years  had  been  deeply  tinged  with  icterus,  and  also 
had  hemoglobinuria. — Ed.] 

*  V.  Recklinghausen,  "  AUgemeine  Pathologic,"   18S3,  p.  434. 
t  From  k  (plural  Ivsg),  connective  tissue. 
X  Miinch.  med.  Woch.,  1900,  No.  23. 
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Wo  arc,  thoroforo,  not  jiistifiorl  in  assuming  that  jaundice  can  occur 
without  some  participation  of  the  liver  in  the  process;  hut  at  the  same 
time  the  tletails  of  tlie  orijiin  of  he|nitop;enic  icterus  are  still  quite  obscure. 

Icterus  most  fret|uently  occurs  as  a  result  of  the  absorption  of  bile 
from  th(>  biliary  passages.  This  haj^ixMis  whenever  its  exit  into  the 
intestine  is  imjKHled  (ol)structive  icterus,  mechanical  icterus,  resorption 
icterus).  The  secretion-pressure  of  bile  is  \Qry  small,  beinp;  in  puinea- 
pigs  and  dogs  equal  to  only  about  200  mm.  of  water  (Heidenhain).* 
VerA'  slight  obstruction,  therefore,  is  sufficient  to  stop  the  flow  of  bile. 
Even  when  such  an  obstruction  occludes  only  a  few  of  the  biliary  pa.s- 
sages,  or  if  only  a  partial  olistruction  exists  in  the  main  channel,  at 
least  a  certain  i)ortion  of  the  bile  ma>'  be  real)sorbed  and  cause  icterus. 

Olistruction  to  the  flow  of  bile  may  be  produced  in  various  ways. 
Their  anatomic  recognition  is  usually  easy  if  the  occlusion  was  com- 
jilete,  as  the  intestinal  contents  are  then  colorless  and  the  usual  post- 
mortem discoloration  of  the  mucous  membrane  of  the  duct  is  absent 
below  the  point  of  obstruction.  ^A'here  a  stone  or  some  object  producing 
compression  caused  occlusion  of  one  of  the  ducts,  the  decision  is  of  course 
simple.  Occasionally,  however,  all  anatomic  evidence  of  an  obstruction 
is  absent,  even  though  during  life  the  clinical  symptoms  pointed  positively 
to  stasis  of  bile.  This  may  be  due  to  the  fact  that  before  death  the 
obstruction  really  was  removed  or  that  the  occlusion  was  due  to  a  spasm 
that  relaxed  after  death,  or,  finally,  because  the  cessation  of  all  blood- 
pressure  and  turgescence  after  death  may  have  changed  the  mechanical 
conditions  that  caused  an  obstruction  during  life.  In  addition,  a  com- 
plete examination  of  all  the  finer  biliary  passages  to  their  finest  sub- 
divisions is  manifestly  impossible.  The  causes  of  an  obstruction  of  the 
biliary  passages  may  be  compression  from  without  from  tumors,  kinking 
of  the  clucts  themselves,  occlusion  of  their  lumen  by  concretions  or  other 
foreign  bodies,  neoplasms  or  inflammatory'  swelling  of  their  walls.  All 
these  causes  of  obstruction  may  be  present  either  in  the  main  duct  or  in 
a  number  of  its  branches,  even  of  its  smallest  ramifications.  Particu- 
larly in  the  latter,  swelling  from  hyperemia  or  inflammator}'  infiltration, 
shedding  of  degenerated  epithelium,  viscid  mucus,  and  finely  granular  pre- 
cipitates play  an  important  role. 

Even  if  the  mucous  membranes  are  intact,  so  that  no  \dscid  mucus 
is  exuded,  the  viscid  consistency  of  the  bile  itself,  as  it  is  sometimes  seen 
in  poisoning  from  toluylenediamin  (Stadelmann,  Affanassiew),  may  con- 
stitute an  obstruction  to  the  flow  of  bile. 

The  smaller  the  bile-passage,  the  more  occlusion  is  produced  by  even 
minute  obstructions.  We  can  readily  understand  the  conditions  pre- 
vaiUng  in  these  cases  by  comparing  them  to  similar  conditions  in  the 
finer  air-passages,  where  we  can  measure  the  degree  of  obstruction  during 
life  by  auscultation.  Catarrhal  asthma  and  edema  of  the  larynx  should 
teach  us  how  rapidly  such  obstructions  can  occur,  and  how  rapidly 
again  such  swellings  of  the  mucous  surfaces  can  disappear,  as  well  as 
how  different  the  postmortem  findings  may  be  from  the  conditions  that 
we  knew  existed  during  the  life  of  the  patient. 

Other  factors  that  are  concerned  in  the  narrowing  of  biliary  capillaries 
are  compression  by  dilated  blood-capillaries  (venous  stasis),  by  newly 
formed  connective  tissue,  by  swollen  liver-cells  (which  probably  occurs  in 
phosphorus-poisoning),    by  distortion    of   the    trabeculae    of    liver-cells 

*Loc.  cit.,  p.  268. 
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(Hanot),  and  in  various  interstitial  and  parenchymatous  diseases  of  the 
hver.  As  a  rule,  all  these  agencies  will  involve  only  single  and  dissemi- 
nated groups  of  capillaries.  In  view,  however,  of  the  diffuse  nature 
of  the  primary  lesions  a  great  number  of  bile-passages  may  be  affected. 

Besides  mechanical  obstructions  to  the  outflow  of  the  bile,  certain 
other  mechanical  factors  seem  to  be  concerned  in  the  reabsorption  of 
the  bile.  In  dogs  we  almost  invariably  find  bile-pigment  in  the  urine 
during  fasting,  while  during  digestion  these  pigments  are  not  found. 
This  is  best  explained  by  assuming  that  during  the  period  of  rest  of  the 
digestive  organs  the  bile-ducts  also  are  at  rest,  so  that  no  peristaltic 
movement  occurs.  As  a  result,  the  bile  contained  within  them  may 
be  absorbed,  particularly  since,  under  these  circumstances,  the  bile  stag- 
nates and  undergoes  thickening.  Possibly  the  slight  degree  of  icterus 
sometimes  seen  in  the  conjunctiva  of  human  subjects  during  periods  of 
inanition  may  be  explained  on  the  same  grounds. 

The  compression  produced  by  the  respiratory  movements  of  the 
diaphragm  exercises  the  same  effect  on  the  flow  of  the  bile  in  the  liver 
as  it  does  on  the  flow  of  blood.  It  is  quite  possible  that  the  cessation 
or  reduction  of  these  movements,  that  frequently  occurs  in  diseases  of  the 
respiratory  organs  (pleuritis,  pneumonia),  may  be  instrumental  in  pro- 
ducing a  retardation  in  the  outflow  of  bile.  A  portion  of  the  bile-pig- 
ments that  enter  the  intestine  is  reabsorbed,  partly  as  urobilin,  partly  as 
bilirubin.  The  latter  is,  as  a  rule,  again  excreted  by  the  liver.  Only  in 
the  new-born  does  a  part  of  the  portal  blood  circumvent  the  liver  and 
enter  the  systemic  blood-vessels  directly  through  the  ductus  venosus 
Arantii.  In  the  new-born  all  the  bile-pigments  remain  unchanged  in 
the  intestine,  owing  to  the  absence  of  a  bacterial  flora  in  that  viscus, 
and  they  are  abundant  in  the  meconium  formed  during  fetal  life.  The 
frequent  occurrence  of  icterus  neonatorum  can  be  explained  from  a  com- 
bination of  these  circumstances  (Quincke).  In  adults,  also,  icterus  may 
occasionally  originate  from  reabsorption  of  bile-pigment  from  the  intestine 
folloA\dng  polycholia  (see  page  493). 

Just  as  an  increase  of  the  pressure  in  the  biliary  capillaries  may 
change  the  normal  relation  between  the  pressure  of  the  bile  and  the 
pressure  of  the  portal  blood,  so  a  decrease  of  the  pressure  in  the  portal 
and  hepatic  vessels  may  cause  similar  disturbances  and  lead  to  icterus. 
Frerichs  assumes  that  icterus  originates  in  this  manner  in  many  cases 
of  stenosis  of  the  portal  vein  and  after  psychic  disturbances. 

While  it  is  true  that  mechanical  disturbances  play  a  certain  role  in 
the  causation  of  icterus,  careful  consideration  will  show  that  these  need 
not  necessarily  be  present,  but  that  the  bile  may  readily  enter  the  blood 
as  the  result  of  purely  functional  disturbance  of  the  liver-cells. 

If  these  cells  normafly  pour  bile-pigment  into  the  biliary  capillaries 
and  sugar  and  urea  into  the  blood-capillaries,  we  can  readily  understand 
how  a  lesion  of  these  cells  may  cause  both  quantitative  changes  in  their 
function  as  well  as  perversion  in  the  direction  in  which  they  give  off 
their  products.  This  is  seen  in  many  other  kinds  of  cells  and  glands. 
For  instance,  diseased  renal  cells  pour  albumin  into  the  urinary  passages, 
changes  in  the  vessel-walls  cause  changes  in  the  constitution  of  the 
lymph  and  have  a  share  in  the  production  of  inflammatory  exudates. 
Thus,  as  Minkowski  says,  it  is  not  at  all  inconceivable,  and  we  have 
analogies  to  strengthen  our  view,  that  under  certain  circumstances  the 
liver-cells  may  pour  the  bile-pigments  formed  by  them  into  the  blood- 


GENhh'M.   IWTIIol.oCY     \.\l>   I'll  VSlol.i  x,)'   or   Till':  I. IYER.    427 

CMpillaiics  instead  nf  iiitn  the  Ijilc-capillarics.  Minkowski  calls  this 
])n»c('ss  "  |)ara|)('(lcsis  of  hilc."  LiclxTiiicistor  and  Pick  also  have  at- 
tempted to  ex|)lain  certain  forms  of  icterus  by  assuming  functional  dis- 
turbances in  the  iixci-cells,  either  with  or  without  demcjiistrablo  anatcjmic 
alterations.  Lielx-rmann  has  called  this  form  of  icterus  "diffusion 
icterus"  oi-  "  akathcctic  icterus"  (from  yaOv/zv^^  "to  hold  fast").  K. 
Pick  has  called  it  "  paraclujlia."  The  latter  author,  we  believe,  goes 
too  far  in  his  belittling  of  the  importance  of  the  mechanical  factor  in  the 
causation  of  icterus. 

The  cjuestion  arises  as  to  where  and  how  the  bile  enters  the  blood- 
current  when  its  outflow  is  hindered.  We  must  assume  that  absorpjtion 
cliiefly  occurs  at  the  center  of  the  acini,  because  the  greatest  amount  of 
staining  by  bile  is  found  here.  Heidenhain,  it  is  true,  was  able  to  find 
indigo-suI{)hate  of  sodium,  injected  into  the  bile-ducts  of  living  animals, 
only  in  the  interlolnilar  and  not  in  the  intra-acinous  bile-passages.  It  is 
possible  that  his  deduction,  that  absorption  occurs  only  in  the  former, 
holds  true  for  the  particular  stain  he  employed  in  his  experiments;  in 
the  case  of  bile  it  is,  however,  certainly  not  true.  Older  investigators 
(for  example,  Frerichs,  loc.  cit.,  p.  98)  have  assumed  that  absorption 
occurs  through  the  veins  as  well  as  through  the  lymphatics.  In  recent 
years  the  latter  alone  are  considered  as  the  channels  through  which 
absorption  occurs,  particularly  since  Fleischl  and  Kufferaht  ha\'c  shown 
that  in  a  dog,  after  ligation  of  the  main  bile-duct,  the  lymph  taken  from 
a  fistula  in  the  thoracic  duct  contains  bilirubin  and  bile-acids,  whereas  the 
blood  does  not.  This  finding  corresponds  with  the  statement  that  after 
ligation  of  the  thoracic  and  the  main  bile-duct  in  dogs  both  the  blood 
and  the  urine  contain  no  trace  of  biliary  constituents  for  several  (as  many 
as  seventeen)  days  (v.  Harley  and  v.  Frey).  The  question  as  to  what 
became  of  these  remains  unsolved.  Moreover,  bile  still  makes  its  appear- 
ance in  the  blood  if  the  thoracic  duct  is  ligated  some  days  after  the 
bile-duct.  Microscopically,  the  livers  of  animals  in  whom  such  a  stasis 
of  both  bile  and  lymph  had  been  produced  showed  an  enormous  dilatation 
of  the  bile-capillaries  and  of  the  perivascular  lymph-spaces.  The  liver- 
cells,  owing  to  the  pressure,  were  reduced  to  one-half  their  normal  size 
and  number,  and  were  separated  by  fissures  in  which  the  two  dilated 
systems  of  vessels  communicated. 

D.  Cierhardt,  as  was  to  be  expected,  saw  icterus  follow  ligation  of 
both  the  thoracic  and  the  common  bile-duct.  It  seemed  to  appear  as 
rapidly  and  to  be  as  intense  as  it  was  when  the  thoracic  duct  remained 
open.  We  see,  therefore,  that  if  there  is  occlusion  of  the  lymph-channels, 
which  ordinarily  carry  the  bile  away  in  case  of  an  obstruction  to  its  flow, 
the  bile  can  be  absorbed  through  other  channels,  and  that  these  can  only 
be  the  blood-vessels.  [Queirolo  and  Benvenuti  *  have  recently  con- 
firmed CJerhardt's  results.  They,  however,  believe  that  the  lymph- 
vessels  play  a  very  slight  part  in  absorption  of  bile,  which  they  beheve  is 
accomplished  through  the  intra-hepatic  venous  system. — Ed.]  In 
recent  obstructiA'e  icterus  of  man  (and  of  the  dog  and  cat)  the  liver- 
cells  in  the  beginning  contain  no  bile-pigment,  the  latter  being  seen  only 
in  the  bihar\'  passages  and  capillaries  and  in  the  connective-tissue  cells. 
After  the  stasis  of  bile  has  persisted  for  some  time  the  liver-cells  also 
become  impregnated  with  pigment  (in  Gerhardt's  experiments  at  the  end 

*  II  Policlinico,  1900,  No.  13;  abs.  in  Centralbl.  /.  mnere  Med.,  1901,  No.  9,  p.  224. 
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of  five  to  six  days).  The  pigment,  as  we  have  already  mentioned;  is 
principally  deposited  in  those  cells  that  are  situated  near  the  center  of 
the  lobules,  wherein  yellowish  lumps  of  different  size  and  outline  are  seen. 
Nauwerck  believes  that  he  has  demonstrated  in  these  cells  a  fine  capillary 
network  surrounding  their  nuclei  and  anastomosing  with  the  bile-capil- 
laries. In  chronic  stasis  the  latter  are  frequently  filled  with  brownish 
and  yellowish  masses,  as  in  an  incomplete  artificial  injection.  In  the 
beginning,  therefore,  of  stasis  of  bile  the  liver-cells  are  capable  of  getting 
rid  of  the  bile-pigment  which  they  form,  but  if  the  stasis  continues  for 
too  long  a  time,  they  are  no  longer  able  to  do  so.  D.  Gerhardt  also  saw 
within  the  area  of  greatest  stagnation  endothelial  cells  filled  with  granular 
masses  resembling  bile.  These  cells  were  derived  not  only  from  the 
lymphatic  sheaths,  but  also  from  the  blood-vessels  themselves,  into,  the 
lumen  of  which  they  protruded. 

Other  histologic  changes  frequently  develop  in  the  hepatic  tissue,  prob- 
ably because  other  factors  besides  biliary  stasis  play  a  role.  If  the 
outflow  of  bile  is  impeded,  the  bile-passages  are  filled  with  secretion  and 
distended,  and  the  whole  organ,  as  can  be  readily  determined  during 
life,  is  distended  and  enlarged  in  the  same  manner  as  after  an  artificial 
injection.  Whether  this  distention  is  simply  a  concomitant  feature  of 
the  stasis  or  is  caused  by  it  remains  doubtful.  This  increase  in  size  and 
tension,  it  is  true,  varies  greatly,  even  though  the  degree  of  stasis  at 
different  times  may  be  complete  and  equal.  The  color  of  the  liver  in 
recent  stasis  is  very  little  changed  ;  only  after  a  duration  of  weeks  does 
discoloration  of  the  center  of  the  lobules  become  apparent  to  the  naked 
eye.  Gradually  discoloration  increases  in  intensity  and  extent  until  in 
the  course  of  months  there  is  a  dark  yellow  or  even  greenish  shade  within 
the  lobules.  The  gall-bladder  and  iDile-ducts,  and  also  the  biliary  pas- 
sages within  the  liver,  may  become  greatly  distended  as  a  result  of  this 
long-continued  stasis,  so  that  their  combined  capacity  may  be  equal  to 
a  liter.  The  substance  of  the  liver  in  certain  areas  partly  disappears 
under  the  influence  of  this  pressure  and  the  microscopic  structure  of  the 
lobules  may  become  changed. 

In  long-continued  stasis  of  this  kind  the  contents  of  the  finer  microscopic 
bile-passages  may  consist  of  clear  colorless  mucus.  D.  Gerhardt  found  the  intra- 
acinous  passages  in  great  part  colorless,  so  that  only  a  part  of  these  and  the  liver- 
cells  contained  notable  quantities  of  bile-pigment. 

As  we  can  but  rarely  study  in  an  early  stage  the  anatomic  changes  produced 
in  the  liver  by  uncomplicated,  complete  stasis  of  bile  in  man,  many  investigators 
have  attempted  to  study  the  subject  experimentally.  The  results  obtained  vary, 
and  are  in  many  instances  different  from  the  conditions  observed  in  human  subjects. 
One  of  the  principal  reasons  for  this  is  the  fact  that  the  duration  of  the  stasis 
and  the  time  of  observation  differed  in  the  different  experimental  series.  As  a 
rule,  the  latter  was  too  short,  as  it  rarely  extended  over  three  weeks  and  never 
reached  more  than  five  to  six  weeks.  Another  reason  is  the  difference  of  the  re- 
action in  the  different  animals  employed.  Dogs  and  cats  seem  to  be  quite  resistant, 
while  guinea-pigs  succumb  in  a  few  days,  or  at  best  after  a  week  or  two.  Rabbits 
are  not  quite  so  susceptible,  and  occasionally  survive  the  operation  for  five  weeks. 
In  all  these  animals  death  results,  with  loss  of  appetite  and  emaciation,  and  in  acute 
cases  coma  and  spasm  may  supervene. 

The  time  at  which  icterus  of  the  tissues  is  said  to  make  its  appearance  varies 
greatly  (from  one  to  ten  days).  In  cases  of  chronic  stasis  icterus  is  said  to  decrease 
gradually.  Bile-pigment  "and  bile-acids  (not  looked  for  by  all  authors)  are 
present  in  the  blood  and  urine  (T^ahousse),  although,  according  to  I).  Gerhardt, 
Gmelin's  reaction  may  not  be  demonstrable  in  the  urine  for  days  at  a  time. 

The  anatomic  examination  of  the  animals  reveals  that  the  liver  is  enlarged 
and  vascular,  and  that  necrotic  areas  are  disseminated  all  through  the  organ.     The 
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latter  may  appear  in  tlie  course  of  tlie  first  twelve  hours,  inerease  in  size  and  number 
up  to  tiie  tliirti  ilay,  tleerease  from  tliat  lime  on,  and  disappear  hv  the  seventh  to 
the  tenth  dav.  I  In-  smallest  of  tiiese  foei  involve  only  a  lew  of  the  livcr-eells,  the 
hirf^er  ones  mehidc  several  lohules.  Lahousse  states  that  the  Hmallest  foei  are 
oval  in  outline;  Steinhaus,  that  they  are  eone-shaped  with  their  lja.ses  pointing 
toward  the  i>en])hery  of  the  lohule  and  their  apices  toward  the  center.  These  areas 
are  distin^nislied  from  their  rcddish-hrown  surronndin^s  i)y  their  grayish-yellow 
or  l)ile-|)ij:;ment  color.      In  the  heirinnin^  they  are  surroundeil  hy  a  hypen-mic  rinp. 

I'nder  the  microscope  it  will  he  seen  that  these  necrotic  li\er-cells  have;  an 
icteric  color,  are  swollen,  are  underp)in}j;  hyaline  ilepeneration,  and  show  the  forma- 
tion of  vacuoles  within  them.  The  staining  power  of  their  nuclei  is  .soon  lost,  and 
hiter  also  that  of  their  protoplasm.  In  rej^ard  to  the  Mood-capillaries  in  the  necrotic 
areas,  Heloussow  states  that  fliey  becona-  occluded,  Steinliaus  that  they  are  com- 
pressed by  the  swollen  liver-cells,  and  D.  Clcrhanlt  tiiat  tiicy  renjain  patent.  The 
lymph-channels  are  tli.stended  (Lahousse). 

Around  these  areas  there  then  follows  round-cell  infiltration.  Later  absorp- 
tion of  the  necrotic  foei  is  brought  about  through  tiie  formation  of  piant  cells 
and  the  growth  of  eoimective  ti.ssue  into  and  around  the  area.  This  connective 
tissue  is  at  first  rich  in  nuclei,  but  later  l)ecomes  filtrous.  Similar  conditions  were 
found  in  the  case  of  jngeons  examined  by  Stern  up  to  the  seventh  day  after  liga- 
tion. While  Steinhaus  claims  that  the  round-cell  infiltration  is  limited  to  the 
immediate  surroundings  of  the  necrotic  foci,  and  Foa  and  Salvioli  state  the  same 
for  the  connective-tissue  growth,  nearly  all  other  authors  state  that  connective 
tissue,  which  in  the  beginning  resembles  embryonal  tissue,  and  later  shows  oval  nuclei 
and  becomes  fibrous,  develops  from  the  second  to  the  tliird  day  in  the  interlobular 
spaces,  and  that  this  tissue  is  irregularly  distributed,  but  altogether  independent 
of  the  necrotic  foci  (D.  Gerhardt,  Pickl.  Soon  this  connective  tissue  begins  to  grow 
into  the  hepatic  lobules  from  tlieir  periphery,  advancing  between  the  rows  of  liver- 
cells,  but  rarely  reaching  as  far  as  the  central  vein. 

The  bile-ducts,  after  ligation  of  the  ductus  choledochus,  are  dilated  throughout 
and  are  filled  with  bile,  not  only  in  their  main  branches,  but  even  in  their  finer 
ramifications  (according  to  PopofT,  even  in  their  finest  intercellular  capillaries). 
In  the  finer  interlobular  bile-passages  there  are  masses  of  detached  epithelial  cells 
filling  the  lumen,  and  also  proliferation  of  the  epithelium.  After  a  period  of  three  to 
six  days  diverticula  form.  These  diverticula  are  lined  b}'  low,  broad  cells  with  old 
nuclei  instead  of  cubical  and  cylindric  epithelium.  With  this  formation  of  new 
bile-ducts  the  canaliculi  pursue  a  tortuous  course  and  form  anastomoses.  The 
branches  penetrate  into  the  lympliatic  lobules,  where  they  are  lost  among  the 
rows  of  liver-cells.  According  to  some  authors,  an  increase  in  the  length  of  the 
bile-channels  takes  place  through  the  flattening  and  the  increase  in  the  number  of 
the  cells  at  the  periphery. 

The  time  at  which  the  proliferation  of  the  bile-capillaries  begins  is  stated  by 
Beloussow  to  be  the  fourth  day,  by  Pick  the  third,  by  D.  Gerhardt  the  second. 
Most  authors  agree  in  stating  that  the  proliferation  of  the  connective  tissue  and  of 
the  bile-ca])illaries  occurs  at  the  same  time  and  in  the  same  locations.  D.  Ger- 
hardt assumes  that  the  two  processes  in  general  are  independent  of  one  another; 
Charcot  and  Gombault,  on  the  other  hand,  regard  the  proliferation  of  the  bile- 
passages  as  the  primary  event,  the  proliferation  of  connective  tissue  in  the  inter- 
Oat  er  intra-)  lobular  tissue  as  the  secondar\'  eA^ent.  At  all  events,  the  two  pro- 
cesses are  not  in  any  way  related  to  the  formation  or  resolution  of  the  necrotic 
foci,  as  they  persist  for  a  long  time  (as  long  as  ten  days)  after  these  have  disappeared. 
During  the  fifth  or  sixth  week  the  lobules  of  the  liver  may  be  seen  to  be  surrounded 
by  connective  tissue,  so  that  the  cell-masses  in  their  center  become  considerably 
reduced.  As  a  result  of  all  these  processes,  the  whole  organ  seems  smaller  and 
harder  than  normal  and  its  cut  surface  resembles  the  \\\ev  of  a  pig. 

In  rabbits  and  guinea-pigs  ligation  of  the  bile-ducts  leads  in  a  comparativelj' 
short  time  to  serious  anatomic  changes  of  the  liver,  and  frequently  causes  death. 
The  same  experimenter  may  see  difTerent  degrees  and  kinds  of  changes  following 
this  procedure.  This  is  probably  due  to  slight  accidental  variations  in  the  oper- 
ation, such  as  duration  of  the  operation,  .struggles  of  the  animal,  or  to  indi- 
vidual pecuharities  of  the  animal.  In  this  manner  some  of  the  contradictory 
statements  of  different  investigators  may  be  explained.  The  occurrence  of  necrosis 
in  a  large  number  of  liver-cells  following  the  sudden  obstruction  to  the  outflow  of 
bile  can  hardly  be  attributed  to  mechanical  factors  alone  (according  to  the  control 
experiments  of  D.  Gerhardt  with  injections  of  salt  solution  into  the  bile-duct), 
but  must  be  regarded  as  the  result  of  chemical  injuries  inflicted  on  the  liver-cells 
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by  the  bile.  Similar  changes  can  be  produced  outside  of  the  organism  by  allowing 
bile  to  act  on  liver-cells,  and  can  be  readily  recognized  microscopically  (Chambard, 
Steinhaus).  If  death  occurs  within  the  first  few  days,  it  must  be  attributed  to  the 
general  damage  that  has  been  done  to  the  parenchyma  of  the  liver  and  to  the  serious 
disturbances  of  metabolism  resulting  therefrom.  In  the  later  stages  the  bile  no 
longer  produces  necrosis,  possibly  because  it  is  carried  off  by  the  lymph-channels 
or  because  less  is  being  secreted  (according  to  Lahousse,  icterus  in  these  later  stages 
decreases).  At  the  same  time  the  bile  still  stimulates  the  tissues  to  the  formation 
of  connective-tissue  and  to  proliferation  of  the  bile-passages;  thus,  it  is  possible 
that  the  animals  can  perish  even  after  five  weeks,  convulsed  from  disturbances  of 
the  hepatic  function. 

Dogs  and  cats  react  entirely  differently  to  the  operation.  In  these  animals 
ligation  of  the  common  duct  is  followed  by  a  dilatation  of  the  larger  bile-passages 
and  of  the  gall-bladder  with  a  thickening  of  their  walls.  While  I^eyden  at  one  time 
observed  fatty  changes  in  these  cells,  later  observers  (D.  Gerhardt,  Foa,  and  Salvioli 
in  dogs)  either  found  the  hepatic  cells  unaltered  or  saw  simple  pressure  atrophy 
in  the  peripheral  parts  of  the  lobules  (Foa  and  Salvioli  in  cats,  Popoff  in  dogs). 
Popoff  alone  reports  an  increase  of  the  interlobular  connective  tissue  in  one  case, 
and  here  only  to  a  slight  degree.  Necrotic  foci  have  never  been  observed.  While 
it  is  true  that  the  experiments  performed  on  the  latter  class  of  animals  are  not  so 
numerous  by  far  as  on  the  former,  and  while  many  of  the  experiments  cannot  be 
utilized  for  the  reason  that  the  bile-passages  did  not  remain  permanently  imper- 
meable or  that  perforative  peritonitis  or  abscesses  occurred,  still  it  may  be  said 
to  be  positively  established  that  ligation  of  the  bile-ducts  produces  much  slighter 
anatomic  changes  in  the  liver  and  is  less  dangerous  to  life  in  dogs  and  cats  than  in 
rabbits  and  guinea-pigs. 

Steinhaus  attributes  these  differences  to  a  greater  secretion  of  bile  and,  as  a 
result,  to  a  greater  increase  in  the  pressure  in  the  latter  class  of  animals.  Of  the 
different  animals,  the  following  amount  of  bile  per  kilo  of  animal  is  secreted  in 
twenty-four  hours : 

Guinea-pig 175.8  gm.  of  bile. 

Rabbit   136.8       " 

Dog 20.0 

Cat    14.5       " 

The  difference  might  also  be  attributed  to  greater  individual  resistance  of  the 
liver-cells  to  the  action  of  bile,  or  it  might  be  due  to  the  fact  that  in  dogs  and  cats 
the  bile  can  more  readily  escape  into  the  lymph-channels.  The  experiments  of 
V.  tlarle}'  and  of  v.  Frey,  already  mentioned,  show  that,  if  an  obstruction  is  created 
both  to  the  flow  of  bile  and  of  lymph,  distinctly  visible  communications  are  estab- 
lished between  the  two  systems  of  vessels. 

The  presence  of  bile-pigment  in  the  blood  and  urine  of  cats  and  dogs  during 
starvation  might  also  be  explained  from  the  fact  that  in  these  animals  the  bile 
can  more  readily  find  an  exit  into  the  lymph-channels  (Naunyn). 

As  the  slighter  anatomic  changes  in  dogs  and  cats  as  compared  to  guinea- 
pigs  and  rabbits  coincide  with  the  slighter  vulnerability  and  greater  resistance 
of  the  former  animals  to  the  operation,  the  conclusion  seems  justified  that  it  is  not 
the  absorption  of  biliary  constituents  (that  is  equal  in  both  classes  of  animals) 
into  the  general  circulation  that  causes  death  after  occlusion  of  the  bile-ducts, 
but  some  other  form  of  damage  to  which  the  liver  is  subjected.  _ 

It  appears  that  human  beings  resemble  dogs  in  their  reaction  to  stasis  of  bile. 
Man  can  survive  for  years  with  stasis  of  bile  and  the  function  of  his  liver  may  con- 
tinue unimpaired.  Again,  an  occlusion  lasting  for  months  may  be  removed  and  be 
followed  by  no  impairment  of  health  or  functional  activity  of  the  liver.  Anatomic 
examination,  it  is  true,  has  in  many  instances  revealed  more  serious  changes  than 
the  cHnical  picture  during  life  would  lead  us  to  suspect.  Janowski,  for  instance, 
examined  ten  cases  of  stasis  of  a  duration  of  from  two  weeks  to  more  than  a 
year  (eight  being  cases  with  gall-stones),  and  found  necrotic  areas  with  inflammation 
and  a  proliferation  of  the  bife-passages  and  of  the  connective  tissue.  The  necrotic 
areas  were,  as  a  rule,  seen  in  the  peripheral  portions  of  the  lobules,  and  were  most 
numerous  in  recent  cases.  They  are  said  to  originate  from  extravasation  of  bile 
which  damages  the  liver-cells  and  at  the  same  time  compresses  the  blood-capillaries 
and  in  this  manner  induces  anemic  necrosis.  In  the  marginal  portions  of  these  foci 
cell-infiltration  and  dilatation  of  capillaries  are  seen,  followed  b}^  the  formation  of 
connective  tissue.  The  bile-ducts,  too,  show  desquamation  of  epithelium,  cellular 
infiltration  of  the  walls,  and  new-formation  of  connective  tissue.     The  bile-capillaries 
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themselves  ]in)lilcr:iti',  jind  licrc  and  (licrr  tlicy  .seem  to  oriKinalc  from  rnwK  of 
liver-eells. 

RaynaiKl  and  Sabouriii  also  report  thickening  of  the  wulls  of  the  larne  Ijilc- 
passaijes  fioiu  coimcctive-tissue  proliferation  in  ehronie  stasis  of  liiic,  and  in  many 
oiuses,  in  addition,  liyjuTplasia  of  the  glands  of  llic  liile-duef .  SamTlicrmn  fonnd 
necrotic  arcjus  in  the  Iniman  li\'er  less  diffuse  than  tliose  deserii)ed  l)\'  .lanowski, 
and  reseml)linfj  more  the  experiinc;ntal  foci,  and  snrrounded  hy  connecti\e  tisHUo. 
Under  certain  conditions  stasis  of  l)il(!  due  to  pall-stf)nes  may  j)roduc«!  so  intense 
a  proliferation  of  comieetive-t issue  Miat  (aside  from  the  intense  icterus)  the  picture 
of  atrophic  cirrhosis  may  l)e  simulated  hoth  clinically  and  anatomically  (see  atrophic 
cirrhosis).  Hrissaud  and  Sahourin  observed  the  final  result  of  chronic  biliary 
stasis  in  two  cases  where  the  stone  occluded  only  tlu;  left  hejjatic  duct.  In  the.se 
cases  the  l(<ft  lol)e  of  the  liver  had  almost  completely  disapi)eared,  heinpc  merely 
representcnl  hy  connective  tissue  and  fibrous  blood-  anil  bile-ves.sels.  Sucli  a  stage 
can  be  reached  only  if  the  stasis  of  bile  is  i)ut  partial,  .so  that  a  part  of  the  liver 
remains  intact  and  can  perform  the  functions  necessary  for  the  maintenance  of  life. 
In  one  case  the  cirrhotic  process  had  extended  to  the  right  lobe,  in  which  no  stasis 
of  bile  existed.  I  inatle  a  .similar  observation  recently  in  an  autopsy.  In  this  case 
the  left  lobe  was  converted  into  a  structure  that  was  only  as  large  as  two  adrenals 
and  reseml)le(l  these  organs  in  shape.  The  right  lobe  was  vicariously  hypertrophied 
(total  weight  of  tiie  liver  3  kg.).  A  biliary  concretion  was  embedded  clo.se  to  the 
pall-bladder  and  showed  tliat  at  some  time  a  gall-stone  must  have  been  impacted 
in  tlie  left  liepatic  duct  and  have  caused  the  changes  observed. 

To  judge  from  these  considerations  it  seems  that  some  analogy  exists  after  all 
between  human  beings  and  rabbits  and  guinea-pigs. 

What  causes  these  differences  in  individual  cases?  In  the  first  place,  I  attribute 
them  to  the  differences  in  the  rapidity  with  which  the  obstruction  of  the  flow  of  bile 
occurs.  With  the  exception  of  certain  cases  of  gall-stone  impaction,  this  never  occurs 
so  rapidly  as  in  ligation  of  the  ducts.  The  more  gradual  the  increase  in  the  pressure 
of  the  bile,  the  better  the  communication  established  between  the  bile-  and  the 
lymph-vessels.  In  the  second  place,  certain  complications  usually  coexist  in  the 
cases  studied  in  human  beings,  particularly  infection  of  the  bile-ducts.  For  this 
reason  the  pathologic  changes  observed  in  man  can  only  to  a  certain  extent  be 
compared  with  the  findings  in  animals  in  which  similar  conditions  have  been  pro- 
duced experimentally,  bacterial  infections  in  the  latter  in.stance  being  almo.st 
invariably  excluded.  Wlien  we  consider,  finally,  tliat  in  animals  in  which  the  biliary 
stasis  is  apparently  equal  in  intensity  and  duration  different  degrees  of  swelling 
of  the  liver  and  of  involvement  of  the  general  health  are  found,  we  will  have  to 
assume  that,  in  the  third  place,  possibly,  individual  differences  in  the  rapidity 
of  the  outflow  of  the  bile  into  the  lymph-channels  play  a  role  in  human  beings. 

If  we  summarize  all  these  investigations,  we  see  that  in  human  beings 
in  the  beginning  of  the  biliary  stasis  the  liver-cells  continue  to  secrete 
bile  in  a  normal  manner  and  to  pour  the  excreted  bile  into  the  biliarj^ 
capillaries.  This  bile  is  principally  absorbed  by  the  lymph-channels, 
but  may  in  part  and  under  certain  conditions  directly  reach  the  blood- 
vessels. From  anatomic  investigation  alone  we  are  not  able  to  state 
whether  icterus  is  caused  by  stasis  or  by  parapedesis  of  bile. 

As  a  result  of  long-continued  stasis  of  bile  the  liver-cells  become 
functionally  impaired,  so  that  the  quantity  of  the  bile-acids  (possibly 
also  of  the  bilirubin)  decreases.  As  an  e\'idence  of  other  metabolic  dis- 
turbances, we  find  a  decreased  power  on  the  part  of  the  liver  to  store 
glycogen.  Soon  bilirubin  is  seen  within  the  cells,  being  either  formed 
here  and  not  excreted,  or  produced  in  other  portions  of  the  liver 
and  pressed  into  the  cells  from  the  dilated  capillaries  that  surroiuid  them. 
The  liver-cells  are  damaged  chemically  by  the  bile  and  directly  by 
the  mechanical  pressure  and  by  the  obstacles  that  are  created  to  the 
outflow  of  bile  through  the  blood-  and  lymph-channels.  Anatomically, 
these  conditions  are  manifested  in  the  cells  by  reduction  of  their  size, 
changes  in  their  outline  and  structure,  and,  finally,  by  fatty  degenera- 
tion, necrosis,  and  imbibition  of  bile. 
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This  picture  is,  in  addition,  not  rarely  affected  by  the  action  of  micro- 
organisms that  reach  tlie  bile-passages  from  the  intestine.  The  effect 
of  such  an  invasion  is  not  always  manifested  in  the  same  manner,  and 
may  be  different  in  extent  and  rapidity  of  development.  The  T\idth  of 
the"  bile-passages  varies  considerably  in  different  individuals,  and  on 
this  account  indivddual  tolerance  against  biliarv^  stasis  may  varv^  in 
different  subjects.  In  some  cases  we  see  simple  pressure-atrophy  of  the 
hepatic  tissue;  in  others,  in  addition,  reactive  grovith  of  comiective  tissue. 
According  to  the  presence  or  absence  of  the  one  or  the  other  effect,  we 
see  either  simple  intoxication  from  absorption  of  bihary  substances  or, 
in  addition,  a  reduction  and  a  perA'ersion  of  other  fimctions  of  the  liver. 

Other  substances  that  are  injected  into  the  bile-ducts  under  a  degree  of  pres- 
sure in  excess  of  that  of  the  bile  are  absorbed ;  for  example,  stains  in  solution  (carmin, 
anilin-blue) .  Stains  in  suspension  f India  ink)  penetrate  the  lymph-glands  at  the 
portal  fissure  bv  way  of  the  lymph-channels  and  may  even  be  carried  beyond.  If 
physiologic  salt 'solution  be  allowed  to  flow  into  the  ducts,  the  liver- cells  are  bleached 
out  and  sugar  appears  in  the  urine  within  a  few  minutes  (Griitzner). 

Anatomico-histologic  Changes  in  Other  Organs. — The  biliarv^  con- 
stituents circulating  in  the  blood  soon  penetrate  the  tissues.  \ery  Httle 
is  known  in  this  respect  in  regard  to  the  bile-acids,  but  biUrubin  is,  of 
course,  readily  recognized  from  the  discoloration  of  the  tissues  that  it 
produces.  At  first  the  latter  enters  the  blood-stream  and  the  plasma, 
where  it  can  be  recognized  by  the  yellow  color  that  it  imparts  to  the 
plasma  and  by  Gmelin's  reaction.  It  is  also  readily  found  in  serous 
transudates  and  exudates,  and  in  the  fluid  -^dthin  the  ventricles  of  the 
brain  and  in  serum  from  blisters.  [It  has  also  been  detected  in  cerebro- 
spinal fluid  obtained  during  life  by  lumbar  puncture. — Ed.] 

The  discoloration  observed  in  dead  bodies  is,  according  to  Minkowski, 
much  modified  by  a  postmortem  imbibition  of  the  tissues  vith  blood- 
serum  and  lymph.  There  can,  however,  be  no  doubt  that  certain  tissues 
have  a  particular  selective  affinity  for  bile-pigment,  especially  connective 
tissue.  The  yeUow  color  is,  therefore,  particularly  conspicuous  in  the 
intima  of  the  vessels,  the  fascise,  the  connective-tissue  laj^ers  of  the  skin 
and  mucous  membranes,  and  the  subcutaneous  tissues.  Muscular  and 
nervous  tissue  are  only  slightly  colored  by  bile-pigment.  The  brain  is 
slightly  icteric  only  in  the  new-born;  in  adults  it  is  colorless,  and  only 
the  lymph  in  the  perivascular  spaces  or  the  edematous  fluid  are  colored 
slightly  yellow.  Gland-cells  and  epithelium,  as  a  rule,  absorb  little  bile- 
pigment,  with  the  exception  of  the  deepest  layers  of  the  rete  ]\Ialpighii 
and  the  kidneys.  In  the  former  organs  the  pigment  is  seen  diffusely  aU 
through  the  organ  or  in  a  granular  form,  as  in  aU  physiologic  and  patho- 
logic pigmentations.  This  massing  of  pigment,  together  with  the  im- 
bibition of  the  cutis,  causes  the  relatively  deep  coloration  of  the  external 
skin. 

Bile-pigment  is  excreted  by  the  Iddneys.  In  the  beginning  of  icterus 
and  in  mild  cases  it  stains  the  cortex  diffusely;  later  it  assumes  the  form 
of  yellowish  granules  that  are  also  seen  in  the  lumen  of  the  canals.  The 
epfthehal  cells  of  the  tubufi  contorti  are  still  more  deeply  stained  than  are 
those  of  the  cortex.  Here,  too,  if  the  icterus  persists  for  a  long  time, 
the  yellow  masses  appear  in  the  lumen  in  greater  number  and  more 
closely  packed.  They  are  most  numerous  in  the  afferent  tubules,  which 
also  show  the  greatest  defects  of  the  epithehum.  In  these  tubes  are  seen 
cylindric  casts  colored  yellow,  green,  or  brown,  formed  in  part  by  necrotic 
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epithelial  cells.*  In  addition  to  pifjnientarv  infiltration,  the  epithelial 
cells  of  the  uriniferous  tubules  show  swelling,  cloudiness,  a  loss  of  cilia, 
and  necrotic  disintegration  (Moebius,  Lorenz),  changes  which,  according 
to  Werner,  are  due  to  the  action  of  the  salts  of  the  hile-acids.  Macro- 
scopically  the  cortex  of  the  kidneys  appears  yellowish  or  even  greenish 
in  color,  while  the  i)yrainids  are  streaked  with  dark  green.  More  marked 
changes  are  seen  only  if  complete  stasis  of  bile  has  persisted  for  months. 
A  few  days  after  the  stasis  is  relie^•ed  the  cortex  assumes  its  normal 
color,  but  the  tul)uli  contorti  and  the  parenchyma  remain  discolored 
for  a  longer  period.  (3cclusion  of  the  tubules  and  damage  to  the  epi- 
thelial cells  by  constituents  of  the  bile  probably  produce  a  diminution 
in  the  excretor}'  power  of  the  kidney,  and  may  in  this  manner  be  detri- 
mental to  the  whole  organism. 

The  fetus  of  an  icteric  mother  is  also  icteric,  not,  however,  in  propor- 
tion to  the  maternal  icteras,  the  condition  in  the  fetus  being  usually 
less  marked. 

The  pus  from  cellular  tissues  is  icteric,  but  mucus  or  mucopurulent 
secretions  of  mucous  membranes,  on  the  other  hand,  are  not.  Intestinal 
mucus  occasionally  forms  an  exception  to  this  latter  statement. 

Symptoms  of  Icterus. — The  presence  of  biliar}'  materials  in  the 
general  circulation  produces  a  series  of  symptoms  that  are  altogether 
independent  of  the  primary  cause  of  the  trouble.  These  are  of  such 
significance  that  they  merit  separate  disciLssion.  They  are  most  con- 
spicuous in  obstructive  icterus,  and  are  the  more  apparent  the  more 
complete  the  obstruction  to  the  flow  of  bile.  The  prototype  of  the  acute 
forms  of  this  condition  is  found  in  simple  cases  of  catarrhal  icterus ;  that 
of  the  chronic  forms,  in  occlusion  of  the  ductus  choledochus  by  a  gall- 
stone. 

The  most  conspicuous  symptom  is  the  yellow  discoloration  of  the 
skin  and  visible  mucous  membranes.  By  almost  imperceptible  degrees 
the  color  merges  from  a  light  sulphur  yellow  to  a  lemon  yellow,  then  into 
a  greenish  and  olive  color,  and  finally  a  dirty  yello-^-ish-gray  (Melas- 
Icterus).  The  shades  last  described  are  only  seen  in  cases  where  ictenis 
has  persisted  for  months.  As  a  rule,  the  discoloration  is  more  intense  on 
the  trunk  and  the  upper  half  of  the  body  than  on  the  lower  half.  It  is 
frequently  masked  by  the  normal  pigment  of  the  skin  and  by  its  vas- 
cularity, the  milder  degrees  of  icterus  being,  therefore,  more  readily 
overlooked  in  brunettes  and  in  full-blooded  subjects  thai*  in  blond  or 
pale  subjects.  The  yellow  color  is  sooner  and  more  readily  observed 
in  the  sclera  of  the  eyeball  than  it  is  in  the  skin ;  but  it  must  be  remem- 
bered that  many  people,  in  addition  to  showing  a  yellowish  tinge  where 
the  muscles  are  inserted,  normally  have  yello^^'ish  sclera  both  of  the 
eyeball  and  of  the  conjunctiva.  Icteric  discoloration  is  not  readily 
perceptible  in  the  mucous  membranes  of  the  mouth  and  throat,  o^^-ing 
to  the  blood-red  color  of  these  parts;  but  the  paler  Uning  of  the  gums 
occasionally  shows  it. 

\er\'  frequently  patients  with  icterus  complain  of  a  feeling  of  itching, 
often  causing  them  to  scratch  themselves  severely.  The  scratched  por- 
tions of  the  epidermis  in  these  cases  form  dull  whitish  streaks  that  are 
clearly  \isible  on  the  otheru-ise  uniformly  yellow  skin.  If  the  patients 
scratch  themselves  very  vigorously,  we  see  small  papules  and  ulcers 
covered  ^^'ith  scabs,  or,  if  the  skin  be  particularly  dehcate,  the  formations 

*  See  Frerichs'  "  Atlas,"  Plate  I,  Figs.  S-11. 
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of  blebs  and  of  eczematous  rashes.  This  form  of  pruritus  must  be 
classified  as  a  symptom  of  intoxication  analogous  to  the  drug  exanthems. 
It  is  impossible  to  state  whether  the  deposit  of  bile-pigment  in  the  skin 
has  anything  to  do  with  its  occiurence.  It  appears  in  different  cases  at 
various  stages  of  icterus,  in  some  cases  in  the  beginning,  in  others  if  the 
disease  has  persisted  for  some  length  of  time.  Although  sometimes  it 
persists  during  the  whole  course  of  the  affection,  in  others,  again,  it 
disappears  before  the  icterus.  This  pruritus  occurs  chiefly  in  obstructive 
jaundice  of  considerable  severity,  and,  as  a  rule,  disappears  as  soon  as 
the  bile-passages  become  patent  again,  even  though  the  icterus  of  the 
skin  may  persist.  [Herter  is  inclined  to  attribute  the  pruritus  to  dryness 
of  the  skin,  in  view  of  its  occasional  appearance  before  pigmentation. — En.] 

A  peculiar  skin  lesion  (not  exclusively  found  in  icterus)  is  seen  in  chronic 
icterus,  called  xanthelasma,  or  xanthoma.  It  consists  in  dirty,  pale  yellowish 
spots,  that  protrude  very  little  beyond  the  level  of  the  skin  in  the  beginning,  but 
later  assume  the  tuberous  form.  They  are  chiefly  found  in  the  region  of  the  eyelids. 
The  pigmentation  of  these  spots  is  not  caused  by  bile-pigments,  and,  in  fact,  their 
connection  with  icterus  is  not  definitely  determined.*  [In  certain  cases  of  long- 
standing jaundice  peculiar  areas  of  lighter  yellow  color  are  seen,  looking  as  though 
the  epidermis  were  raised  by  small  quantities  of  serum.  They  are  frequently 
linear  in  their  arrangement. — Ed.] 

The  following  secretions  always  contain  bile-pigment  in  icterus : 
the  urine,  sweat,  serous  and  inflammatory  exudates,  liquor  amnii,  pus 
from  cellular  tissues  and  from  wound  surfaces.  Milk  and  pneumonic 
sputa  are  not  constantly  colored;  while  the  tears,  the  saliva,  and  the 
mucus  and  mucopurulent  secretions  of  the  mucous  membranes  remain 
colorless. 

The  coloration  of  the  urine  is  the  most  important,  and  has  the  greatest 
practical  significance,  since  through  the  medium  of  the  urine  the  con- 
stituents of  the  bile  (the  bile-pigments  and  the  bile-acids)  retained  in 
the  body  are  to  be  removed  from  the  organism.  If  any  considerable 
degree  of  stasis  exists,  the  urine  always  contains  bilirubin,  and  is  con- 
sequently colored  yelloAv  even  in  very  thin  layers,  so  that  the  foam  on 
the  top  of  the  urine  also  is  discolored.  In  the  vessel  the  urine  is  of  a 
brownish-yellow  to  brown  color,  occasionally  being  mixed  with  red  or 
with  a  dirty  opalescent  green  or  brown  tint.  The  former  is  caused  by 
urobilin,  the  latter  by  higher  oxidation  products  of  bilirubin.  These 
pigments  are  usually  formed  only  after  exposure  to  the  air,  but,  espe- 
cially in  chronic  cases  of  icterus,  may  be  seen  immediately  after  the 
urine  is  voided. 

Under  the  microscope  hyaline  cylinders  are,  as  a  rule,  found  in  the 
urine  (Nothnagel) .  If  the  icterus  is  of  long  duration,  these  casts  contain 
yellowish  renal  epithelial  cells.  In  the  new-born  these  epithelial  cells 
are  not  stained,  but  inclose  the  pigment  in  the  form  of  granules  and 
needles.  While  it  is  true  that  Litten  f  finds  hyaline  cylinders  in  every 
normal  urine  by  means  of  the  centrifuge,  still  they  are  more  numerous 
in  icteric  urine,  and  indicate  that  the  passage  of  biliary  substances  through 
the  kidneys  has  produced  an  irritation  of  these  organs. 

Traces  of  albumin  in  solution  may  be  found  only  after  the  icterus  has 
persisted  for  a  long  time. 

*  Michel  in  Grafe-Saemisch's  "Handbuch  der  Augenheilkunde,"  Bd.  ly,  p.  425. 
Schwimmer  und  Babes,  Ziemssen's  "  Handbuch  der  speciellen  Pathologic,"  Bd. 
XIV,  II,  p.  446. 

t  Litten,  Berliner  klin.  Wochenschr.,  1896,  p.  263. 
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Milc-pipinciit  is  n'copiiizeil  chemically  by  iiu-lhdds  which  cause  oxidation  of 
l)ihruhiii  to  pn-cii  l)ihvcr<hu.  The  most  l'rf(|iiciitly  (•iiii)lriyc(l  method  is  to  supor- 
posf  tlu-  iiriiic  upon  impure  nitric  ucid,  whcnliy  oxidatioii  pocs  Ixyond  t  he  formal  ion 
of  tlu-  gricn  tint,  and  liiglier  prothicts  of  liiui'.  orange,  and  redihsh-hrow  n  shades 
are  f«irnied  in  successive  laj'crs  until  (inally  complete  decoloration  occurs.  As  nitric 
acid  gives  a  dark  color  to  a  luimher  of  other  pigments  that  are  found  in  the  urine, 
it  is  essential  that  the  green  shade  shoidd  he  clearly  perceptible.  Instead  of  super- 
posing with  nitric,  acid,  the  urine  can  l>e  mixed  with  a  few  drops  of  a  solution  of 
nitrite  of  potassium  and  svdphuric  acid  be  sujierposed.  If  the  urine  is  mixed  with 
only  a  few  drops  of  impure  nitric  acid,  a  diffuse  green  color  soon  appears.  This 
occurs  mun-  slowly  if  some  other  acid  be  added.  Solutions  of  j)ota.ssium 
iodid  and  chlorid  of  iron  may  also  be  employed  as  oxidizing  agents  by  adding  a 
few  drops  to  the  urine,  when  the  green  color  appears  gradually  after  oik;  or  several 
minutes. 

These  reactions  do  not  all  succeed  equally  well  in  every  instance,  and  it  is 
frequently  necessary  to  test  the  exact  quantities  of  the  reagents  and  the  reaction- 
time.  Tills  is  apparently  due  to  other  urinary  constituents,  po.ssibly  modifications 
of  the  pigments  themselves.  Among  these  might  be  mentioned  a  colorless  chromo- 
gen  that  is  formed  by  reduction  and  a  brown  substance  ff)rmed  by  oxidation  of 
liilirubin.  Occasionally  the  reaction  is  more  distinct  if  the  pigment  is  distributed 
over  filter-jiaper  either  l\v  dipping  strip.s  of  tlic  pajier  into  the  urine  to  be  examined 
or  by  filtering  the  urine  through  lilter-paper.  If  paper  so  impregnated  be  touched 
with  fuming  nitric  acid,  rings  of  diiYerent  colors  will  be  found.  Sometimes  the  green 
color  will  appear  if  the  paper  be  allowed  to  dry  in  the  air.  In  ca.se  the  virine  contains 
albumin  and  is  boiled,  a  part  of  the  pigment  is  apt  to  be  precipitated  with  the 
coagulate.  If  the  fjuantity  of  pigment  is  very  small  or  if  other  pigments  are  present, 
the  test  of  Schwerdtfeger-Huppert  is  of  value  and  is  very  delicate.  It  is  performed 
as  follows:  The  urine  is  mixed  with  lime-water  and  a  stream  of  carbonic  acid  gas 
is  passed  through  the  mixture.  The  biliary  coloring-matter  is  carried  down  with 
the  calcium  hydrate  in  the  precipitate.  Tlie  residue  left  on  filtration  is  then 
•washed  Avith  slightly  warmed  alcohol  to  which  has  been  added  a  few  drops  of  sul- 
phuric acid.     If  bile-pigment  is  present,  the  fluid  assumes  a  greenish  color. 

According  to  Cduzinski,  icteric  urine  can  be  made  green  by  boiling  with  a  few 
drops  of  formalin  solution,  a  test  that  is  ver}-  delicate.  On  the  addition  of  muriatic 
acid,  the  green  color  changes  into  violet. 

If  only  very  small  quantities  of  bile-pigment  are  circulating  in  the  blood,  as 
in  the  beginning  or  toward  the  termination  of  an  attack  of  icterus  of  considerable 
severity,  no  bilirubin,  but  urobilin  alone,  will  be  found  in  the  urine,  and  hence  the 
color  will  be  yellowish-red.  Urobilin  is  also  frecjuently  found  in  the  urine  together 
with  bilirubin  during  icterus,  as  a  rule  in  abimdant  quantities,  but  usually  dis- 
appearing as  soon  as  the  bile  is  completely  absent  from  the  intestine  (for  details 
see  below). 

Urobilin  can  be  detected  directly  with  the  spectroscope  or  after  precipitation 
with  ammonium  sulphate.  If  bilirubin  is  present  at  the  same  time,  it  must  first 
be  precipitated  with  lime-water  or  bar\-ta  mixtm-e,  the  urobilin  being  only  in  small 
part  thrown  down  with  these  precipitates,  the  ereater  part  remaining  in  solution. 
Hayem  *  recommends  superposing  the  urine  with  water  in  a  test-tube,  urobilin 
difTu.sing  ui5ward  more  rapidly  than  bilirubin  and  being  readily  detected  spectro- 
scopicaily  in  the  water\'  layer. 

The  liver  itself  produces  no  direct  symptoms  during  life  in  the  milder 
cases  of  icterus  from  stasis  or  from  parapedesis.  If  the  stasis  of  bile  assumes 
more  formidable  proportions,  the  organ  becomes  distended  and  causes 
a  feeling  of  fulness  and  discomfort,  as  Avell  as  tenderness  on  pressure 
by  the  fingers  or  by  the  overfull  gastro-intestinal  tract.  Occasionally 
palpation  seems  to  reveal  an  increased  degree  of  resistance.  Percussion 
shows  an  enlargement  of  the  area  of  hepatic  dulness.  Sometimes  the 
distended  and  full  gall-bladder  can  be  palpated  and  percussed.  The 
degree  of  enlargement  and  resistance  of  the  liver  varies  even  where  biliary 
obstruction  is  complete  and  occurs  in  a  perfectly  healthy  organ.  The 
anatomic  findings  in  a  liver  affected  in  this  manner  may  be  perfectly 
negative.     If  the  obstruction  persists  for  many  months,  increase  in  the 

*  Chauflfard,  loc.  cit.,  p.  698. 
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size  and  consistence  of  the  liver  will  be  foimd.  If  the  obstruction  per- 
sists still  longer,  the  size  of  the  Hver  recedes  in  part  or  returns  to  normal, 
because  of  pressure  atrophy  or  interstitial  hepatitis. 

No  satisfactory  explanation  for  this  varying  reaction  of  the  hver 
can  be  given.  It  is  probably  due  to  differences  in  the  -^idth  of  the 
channels  acting  vicariously  in  carrying  off  the  surplus  of  bile  accumulated, 
these  differences  being  founded  on  anatomic  pecuharities!  The  presence 
or  absence  of  infection  of  the  bile-passages  or  of  parenchymatous  or 
interstitial  hepatitis  would  have  an  important  bearing  upon  the  secondary 
effects  of  obstruction. 

We  might  expect  that  increased  pressure  in  the  bile-capillaries  "n-ould  produce 
compression  of  blood-capillaries  -n-ithin  the  Uver,  particularly  as  the  pressure  in 
the  portal  vein  is  normally  lo\\-er  than  it  is  in  the  bile-ducts.  Betz  has,  in  fact, 
noticed  a  lessening  of  the  blood-stream  in  the  portal  system  when  the  bile-ducts 
were  filled.  It  is  impossible  to  recognize  such  an  occurrence  clinically,  as  digestive 
distiu-bances  and  enlargement  of  the  spleen  may  occiu*  as  the  result  of  many  con- 
ditions other  than  hj^eremia  from  stasis.  Even  though  increased  transudation 
occurs  from  the  serosa  of  the  intestine  as  a  result  of  the  obstruction  that  exists 
to  the  outflow  of  tliis  exudate,  the  parietal  peritoneum  may  be  stimulated  to  in- 
creased activity  of  its  absorptive  power,  and  in  this  manner  the  true  condition  may 
evade  detection. 

The  spleen  is  often  found  enlarged  in  the  diseases  that  are  accompanied 
by  icterus.  As  a  rule,  this  is  a  result  of  causes  other  than  those  dis- 
cussed above.  It  is  usually  due  to  infections  or  the  excessive  destruction 
of  red  blood-corpuscles  producing  a  great  accmnulation  of  debris  ■s\dthin 
the  spleen.  Even  in  simple  acute  obstructive  jaundice  (icterus  catar- 
rhalis)  the  spleen  is  occasionally,  but  not  always,  enlarged.  Perhaps 
infection  from  the  bile-ducts,  only  recently  appreciated,  plays  a  role; 
perhaps,  too,  venous  stasis  may  be  responsible.  It  is  less  probable  that 
the  swelhng  of  the  spleen  is  due  to  an  accumulation  of  debris  from  the 
great  destruction  of  red  blood-corpuscles  by  the  reabsorbed  bilian,'  acids 
(spodogenous  tumor  of  the  spleen). 

The  decrease  in  the  normal  quantity  of  bile  poured  into  the  intestine 
influences  fat-absorption  and  putrefactive  processes.  In  agreement  "uith 
the  findings  of  physiologic  investigators,  Fr.  ]\Iiiller  found  that  the  absorp- 
tion of  amylaceous  substances  was  not  at  all  interfered  vith  and  that  of 
proteids  only  to  a  slight  degree,  but  that  the  absorption  of  fats  is  greatly 
decreased.  Of  a  given  quantity  of  fat  administered  with  the  food, 
from  55%  to  78%  "^'ere  recovered  in  the  feces,  as  against  7%  to  10% 
in  normal  subjects.  J.  Munk  found  a  shghtly  better  utilization  of  the  fat, 
even  as  high  as  64%,  if  abundant  fat  was  ingested.  In  this  case  the 
waxy  fats  were  not  assimilated  as  well  as  the  oily  ones.  The  assimilation 
of  the  fatty  acids  was  not  changed  by  the  absence  of  bile.  The  splitting 
of  the  fat  within  the  intestine,  according  to  J.  J\Iunk,  is  less  active  and 
occurs  to  a  lesser  degree.  Fr.  Miiller  found  that  the  sphtting  of  the  fat 
was  only  perverted  if  the  pancreatic  duct  was  at  the  same  time  occluded. 

Dastre's    experiment  is  a  fine  demonstration  of  the  significance  of  the  bile  in 

the  absorption  of  fat.  He  ligated  the  ductus  choledochus  in  dogs  and  established 
a  fistula  between  the  gall-bladder  and  a  coil  of  the  intestine  below.  Only*  in  the 
region  below  this  fistula  was  the  chyle  found  to  be  milky,  pancreatic  juice  alone 
"being  unable  to  induce  absorption  of  fat. 

It  is  not  positively  kno^Ti  what  is  the  exact  significance  of  the  bile  in  the 
absorption  of  fat.  It  is  possible  that  it  acts  purely  physically  by  promoting  the 
adhesion  of  the  fat  emulsion  to  the  villi  ("Wistinghausen") ,  or  by  exerting  some  in- 
fluence on  the  vital  activitv  of  the  intestinal  wall. 
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The  color  of  the  feces,  after  exchision  of  the  liilc  from  the  intestine, 
is  (lepeiulent  only  on  the  color  of  the  ingesta.  After  a  pure  meat  diet, 
for  example,  they  are  brownish-hlack.  If  the  in^esta  are  colorless  the 
feces  are  grayish-white  or  day-colored.  The  pale  color  is  increased  by 
the  mixture  of  large  (juantities  of  fat  that  is  emulsified  but  not  absorbed. 

In  feces  of  this  character  the  microscope  frecjuently  reveals  long 
needles  of  fatty  acids,  and  in  |)articulur  a  large  ciuantity  of  needle-shaped, 
short  crystals,  arranged  in  sheaths.  These  consist  of  magnesium,  potas- 
sium, and  sodium  soaps  of  the  higher  fatty  acids.  If  they  are  very  mnner- 
ous,  the}'  may  give  the  feces  a  shiny  ajjpearance.  In  partial  stasis  of 
bile  the  color  of  the  feces  may  vary  from  a  clay-colored,  white,  or  l)rownish 
tint  through  all  the  different  shades  between  this  and  the  normal  color. 
It  is  frecjuently  possible  by  using  acid-alcohol  to  extract  urobilin  from  afj- 
parently  ct)lorlcss  masses.  In  complete  biliary  obstruction  traces  of 
urol)ilin  may  l^e  present,  for  intestinal  mucus  containing  ])iliary  coloring- 
matter  may  be  mixed  with  the  feces.  Here,  too,  a  reduction  to  chromo- 
gen  may  occur,  so  that  the  feces  contain  more  pigment  than  would 
appear  from  inspection  alone. 

According  to  Bidder  and  Schmidt,  the  bile  has  antiputrefactive  properties, 
and  the  feces  of  icteric  patients  are  credited  with  a  particularly  bad  odor.  I  cannot 
indorse  tliis.     The  scale  of  nuilodorousness  is,  of  course,  altogether  subjective. 

Certain  experiments  show  that  the  bile  itself  can  readily  putrefy,  and  that 
many  bacterial  species  thrive  exceedingly  well  in  it  (see  page  472).  The  ethereal 
suli^iiates,  that  may  be  considered  an  index  of  intestinal  putrefaction,  were  found 
increased  in  icterus  by  Brieger,  Biernacki,  and  Eiger,  not  increased  by  Rohmann, 
Fr.  Miiller,  Pott,  and  v.  Noorden.  [Lately  Boehm  *  has  found  them  greatly  in- 
creased.— Ed.] 

In  view  of  the  complicated  bacterial  fauna  of  the  intestine,  this  question  is  not 
a  simple  one  and  cannot  be  readily  decided.  The  antiputrefactive  action  of  the 
bile  is  b}'  no  means  demonstrated.  It  is  po.ssible  that  the  action  of  the  bile  may 
be  favorable  to  the  growth  of  certain  bacterial  species  or,  on  the  other  hand,  that  it 
may  be  unfavorable  to  their  growth.  In  either  instance  the  composition  of  the 
bacterial  mixture  and  of  its  products  would  be  changed. 

Clinically  the  digestive  disturbances  following  stasis  of  bile  are  very 
varying.  As  a  rule,  other  disturbances  of  the  stomach  or  intestine 
coexist,  so  that  it  is  very  difficult  to  decide  how  much  is  due  to  the  absence 
of  bile  from  the  intestine.  The  frequent  tendency  to  constipation  may 
with  some  degree  of  certainty  be  ascribed  to  this  factor,  as  may  possibly, 
also,  the  tendency  to  flatulency.  Disturbances  of  the  appetite  and  an  un- 
unpleasant  bitter  taste  in  the  mouth  are  frequently  complained  of  in 
icterus,  as  is  also  a  distaste  for  certain  foods,  sometimes  for  fats  and 
usually  for  meat. 

It  can  hardly  be  assumed  that  the  bile-acids  circulating  in  the  blood  act  directly 
on  the  nerves  of  taste  and  cause  the  bitter  taste,  since  similar  sensations  are  com- 
plained of  in  disturbances  other  than  icterus  (such  as  dyspepsia),  and  are,  further, 
not  proportionate  to  the  degree  of  biliary  stasis.  According  to  Hayem,  hyper- 
chlorhydria  of  the  stomach  usually  coexists  (?). 

In  many  cases  of  simple  chronic  biliary  stasis  digestive  disturbances 
and  loss  of  appetite  are  singularly  absent  or  ver\^  slight. 

In  addition  to  the  yellow  discoloration  and  the  local  disturbances 
produced  by  stasis,  there  are  found  in  icterus  a  number  of  other  symp- 
toms affecting  the  circulatory  and  the  nervous  systems  and  the  special 
senses. 

*  Dcufsches  Arch.  f.  klin.  Med.,  Bd.  lxxi,  Hft.  1. 


438  DISEASES  OF  THE  LIVER. 

The  action  of  the  heart  is  sometimes  slower,  the  pulse  usually  smaller 
than  normal. 

Rokrig  has  shown  that  the  salts  of  the  bile-acids  produce  tliis  effect  from  a 
paralysis  of  the  intracardiac  gangha.  Ranke,  Traube,  Feliz  and  Ritter,  I.owit, 
and  others  ascribe  it  to  their  deleterious  action  on  the  heart-muscle.  Lo-nit  and 
Spalitta  assume  that,  at  the  same  time,  the  cardiac-inhibitorj^  fibers  of  the  vagus 
are  irritated.  That  the  latter  certainly  plaj-  an  important  rule  is  demonstrated  by 
the  experiments  of  Weintraud,  who,  in  one  case,  was  able  to  increase  the  pulse- 
rate  from  40  to  120  by  an  injection  of  atropin  (1.2  mg.).  [Mendez  *  found  this 
accelerator  action  of  atropin  in  only  one  out  of  five  cases. — Ed.] 

.According  to  the  animal  experunents  of  Rywosch,  small  doses  of  the  salts 
of  the  bile-acids  dilate  the  vessels,  whereas  large  ones  contract  them. 

Herz  t  ""'as  enabled  to  determine  a  dilatation  of  the  capillaries  in  icterus  with 
the  onychograph.     It  is  also  stated  that  a  capillary  pulse  is  seen  (Drasche). 

Over  tae  heart  systolic  murmurs  and  a  reduphcation  of  the  second  pulmonary 
sound  are  occasionally  heard.  According  to  my  observations,  these  signs  are  not 
more  frequent  in  icterus  than  in  man}^  other  conditions  in  which  the  general  health 
is  reduced.  Potain,  without  sufficient  ]iroof,  assumes  that  a  spasm  of  the  pulmonarj^ 
capillaries  occurs  reflexly  by  stimulation  from  the  bile-passages.  1 

The  body-temperature,  as  well  as  the  pulse,  are  occasionally  below 
normal  (the  former  usually  onl}^  a  few  tenths  of  a  degree).  Janssen  § 
found  such  a  reduction  in  6  out  of  18  cases  of  catarrhal  jamidice. 

Disturbances  of  sight,  such  as  xanthopsia,  hemeralopia,  and  nyctal- 
op'm,  are  quite  frecpent. 

It  was  formerly  assumed  that  the  phenomenon  of  yeUow  vision  was  due  directly 
to  the  yeUow  discoloration  of  the  vitreous.  This  pm'ely  plwsical  explanation  has 
of  late  been  again  advocated  by  Hirschberg.  Against  tliis  theory  we  can  argue  that, 
if  it  were  correct,  we  should  find  this  symptom  more  frequently,  and  that  the  degree 
of  yellow  vision  should  be  in  proportion  to  the  degree  of  icterus.  It  is  much  more 
probable  that  a  toxic  nervous  cause  produces  this  sjmiptom. 

In  five  cases  of  chronic  icterus  Obermayer  found  changes  in  the  bones — "drum- 
stick" fingers  and  toes — and  painful  periosteal  swellings  in  the  epiphyses  of  the 
arm  and  leg.  [Similar  "clubbing"  of  the  extremities  of  the  fingers  and  toes  has 
recently  been  reported  in  a  few  cases  of  hepatic  cirrhosis  of  different  forms. — Ed.] 

As  the  addition  of  the  salts  of  the  bile-acids  to  the  blood  outside  of  the  body 
produces  a  liberation  of  hemoglobin,  disintegration  of  red  blood-corpuscles  from 
tins  cause  has  been  looked  for  in  icterus.  It  is  possible  that  it  occiu-s,  but  it  has  not 
been  demonstrated.  A  quantity  of  these  bile-acid  salts  large  enough  to  dissolve 
hemoglobin  in  the  test-tube  is  never  found  circulating  in  the  blood. 

Hurthle  has  made  the  interesting  observation  that  in  dogs  after  hgation  of  the 
ductus  choledochus  or  after  poisoning  with  tolujdenediamin,  the  ceUs  of  the  thjToid 
show  evidence  of  increased  glandular  activity,  evidencecl  by  a  large  quantit}^ 
of  colloid  in  the  epithelial  cells  and  in  the  lymph-spaces.  Hurthle  assumes  that 
some  chemical  irritant  is  carried  off  by  the  blood.  Tjindemann  in  four  cases  of 
grave  icterus  in  human  subjects  found  the  lymph-channels  of  the  gland  filled  to  a 
greater  degree  than  normal,  and  therefore  assumes  an  increased  formation  of  colloid. 
He  ascribes  to  this  colloid  an  antitoxic  action  destined  to  replace  or  compensate 
the  disturbed  detoxieating  function  of  the  liver. 

In  addition  to  bile-pigment  and  urobilin  mentioned  above,  the  urine 
contains  cholahc  acid  even  in  those  forms  of  icterus  that  cannot  positive^ 
be  attributed  to  stasis  of  bile,  as  in  p^'emia. 

In  order  to  demonstrate  the  presence  of  this  substance  it  is  necessary  to  isolate 
it  (by  extraction  with  alcohol,  precipitation  with  barj^ta-water,  etc.)  and  then  to 
perform  Pettenkofer's  reaction  (the  formation  of  a  purple  color  on  addition  of  a 
solution  of  cane-sugar  and  of  concentrated  sulphuric  acid).     The  method  of  Strass- 

*  Rivista  de  la  Sociedad  niedica  Argentina,  1895,  Xo.  22. 

t  "Verhandlungen  des  Congresses  fiir  innere  Medicin,"  1896,  p.  467. 

1  Chauffard,  loc.  cit,  p.  692. 

^  Deutsches  Archiv  }ur  klin.  Medicin,  1894,  Bd.  liii,  p.  262. 


GENERM.   IwrilolJXiY   .WD   I'IIYSI()IJ)(!Y   OF   Till-:  1J\  ER.    439 

burger  is  shorter,  but,  even  if  a  positive  result  is  obtained,  unreliable.     It  consists 

in  the  iidditioii  of  a  sdhitioii  of  cjiiic-stijjar  aii'l  iiiipn-friiatioii  of  a  pioco  of  filter-jtaper 
witli  the  iiiixtiirc,  the  paptT  Ix-iii^;  allowril  to  dry  and  Ix-iiin  thru  toiiclii-d  witii 
u  lirop  of  concentrated  sulpliuric  acid.  If  cholalic  acid  be  pre.s<'nt,  a  violet  spot 
appears. 

Tlie  (luanlity  of  cholalic  acid  fotiiul  in  tho  urine  is  alway.s  small. 
BischotT  in  one  instance  found  0.34  jjer  diem,  hut  as  a  rule  nmdi  le.ss  will 
be  found. 

Chohdic  acid  is  also  responsible  for  the  slight  doudine.ss  that  is  ocea.sionnlly 
seen  on  adcHtion  of  acids  to  icteric  urine. 

According;  to  Lepino,  the  quantity  of  that  Traction  of  suljjhur  that 
is  oxitlized  with  difliculty  is  increased  in  the  bef2;inninp;  of  ])iliary 
stasis,  but  may  droj)  l)ack  to  below  normal  at  the  cxpiiation  of  several 
days.  Normall}'  the  "  neutral"  sulphur  amounts  to  from  \-^%  to  25%  of 
the  total  sulphur,  but  in  icterus  as  much  as  439r  niay  be  present.  It  is 
proliable  that  all  or  the  greater  part  of  this  sulphur  is  derived  from  the 
taurin  of  the  bile.* 

In  severe  or  long-continued  icterus  albumin  is  found  in  the  urine  in 
small  quantities,  but  sugar  is  not  found  in  icterus  ])er  sc.  Wyatt  f  saw 
the  sugar  disa])pear  from  the  urine  in  a  case  of  diabetes  in  Avhich  severe 
icterus  super\'ened,  but  after  the  disappearance  of  the  jaundice  the 
sugar  reappeared.  According  to  Bouchard  and  his  pupils,  the  toxicity 
of  the  urine  is  increased  in  icterus  (.see  above). 

Fr.  Mi'iller  found  that  the  urinary  excretion  of  nitrogen  was  not  in- 
creased in  icterus.  The  finding  of  other  authors  (Wilischanin,  R.  Schmidt), 
who  report  an  increase  in  the  nitrogen  excretion,  must  be  explained  by 
something  other  than  the  icterus. 

As  already  stated,  the  ethereal  sulphates  are  in  some  instances  in- 
creased, in  other  instances  not  increased. 

Icterus  is  usually  followed  by  disturbances  of  the  general  health, 
with  a  diminution  of  the  general  physical  and  mental  powers  and  a 
feeling  of  weakness,  discomfort,  and  depression.  These  symptoms  are 
particularly  conspicuous  in  the  acute  forms,  and  may  be  due  to  the 
gastro-intestinal  disturbances  that  usually  coexist  or  to  auto-intoxication. 

In  chronic  biliary  stasis  these  symptoms  persist  for  a  longer  or  shorter 
period  of  time.  "N^Tien  they  diminish,  we  can  assume  that  a  tolerance 
to  the  action  of  the  poison  becomes  established.  In  complete  obstruction 
of  bile  the  general  health  is  always  impaired.  General  nutrition  suffers 
greatly  even  though  the  patients  may  Hat  for  months  or  even  years. 
Quite  frequently  a  tendency  to  hemorrhages  in  the  skin,  in  the  connec- 
tive-tissue structures,  and  from  the  free  surfaces  of  the  body  develops. 
These  hemorrhages  are  undoubtedly  capillary,  but  may  nevertheless 
lead  to  serious  loss  of  blood  from  epistaxis,  hematemesis,  and  hemor- 
rhages from  the  intestine. 

Finally,  in  chronic  jaundice  unfavorable  s^nnptoms  may  appear  in  a 
somewhat  acute  manner  and  lead  to  the  death  of  the  patient  in  the  course 
of  a  few  days.  "With  increasing  weakness  and  loss  of  appetite  stupor 
may  develop,  and  death  may  follow  a  slowly  deepening  coma,  often 
preceded  by  a  stage  of  excitation  with  loud  delirium  and  spasms  of 
indefinite  type.  This  syndrome,  often  appearing  unexpectedly,  resembles 
an  acute  intoxication,  and  has  been  considered  as  such  and  called  "  cho- 

*  Noorden,  loc.  cit.,  pp.  274,  282,  t  The  Lancet,  May,  1886. 
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lemia."  The  poison  was  thought  to  be  the  bile-constituents  circulating 
in  the  blood,  and  they  were  believed  to  exercise  their  deleterious  effect 
as  soon  as  the  kidneys  refused  to  excrete  them  vicariously. 

In  the  light  of  our  present  knowledge  such  an  explanation  is  inade- 
quate, as  we  frequently  see  such  a  termination  in  other  diseases  of  the 
liver  not  accompanied  by  icterus  (atrophic  cirrhosis),  and  animal  experi- 
ments have  shown  that  partial  destruction  (Denis  and  Stubbe)  of  the 
liver  or  disconnection  of  the  organ  by  an  Eck  fistula  (Nencki  and  Pawlow) 
can  also  produce  serious  nervous  symptoms  with  spasms  and  be  followed 
by  a  fatal  issue  without  the  presence  of  any  disturbance  in  the  outflow 
of  bile.  As  we  know  that  in  chronic  biliary  stasis  the  parenchyma 
of  the  liver  is  always  damaged  in  one  way  or  the  other  and  is  reduced  in 
bulk,  we  are  justified  in  concluding  that  in  these  cases  disturbances  of 
the  non-secretory  functions  of  the  liver  may  lead  to  death. 

According  to  this  view,  we  are  dealing  with  an  auto-intoxication  of 
a  very  complicated  character,  for,  besides  the  constituents  of  the  bile, 
we  have  toxic  effects  from  all  those  substances  which  the  liver  is  no 
longer  capable  of  elaborating  and  of  converting.  It  is  probable  that 
carbaminate  of  ammonia,  which  Nencki  particularly  accuses  of  great 
toxicity,  plays  an  important  role  in  this  connection.  In  addition  to 
this,  a  number  of  other  unknown  substances  are  active,  among  these 
being  putrefactive  products  from  the  intestine  and  disintegration  prod- 
ucts of  the  liver-cells  themselves. 

In  favor  of  the  mixed  character  of  this  self-intoxication  is  the  varying 
picture  of  the  symptoms,  which  here,  as  in  other  forms  of  auto-intoxica- 
tion, such  as  diabetic  coma  and  uremia,  is  ver}^  striking.  It  might  be 
useful  to  designate  these  individually  different  processes  as  hepatargia 
(from  dpyia,  "inactivity")  or  as  hepatic  intoxication.  The  name 
cholemia  is  not  appropriate  for  the  reason  that  the  bile  plays  only  a 
secondary  role,  while  still  more  misleading  and  even  less  appropriate  is 
the  "acholia"  of  Frerichs. 

Even  though  the  symptoms  of  hepatic  intoxication  appear  suddenly, 
it  can  hardly  be  assumed  that  they  really  begin  when  they  first  become 
perceptible.  It  is  very  probable  that  certain  much  earlier  perversions 
of  the  internal  secretion  of  the  liver-cells  exist  and  involve  possibly  only 
a  portion  of  the  cells,  and  consist  not  so  much  in  qualitative  disturbances 
of  function,  particularly  in  the  beginning,  as  in  quantitative  ones.  It 
is  impossible  to  state  at  what  period  of  the  bihary  stasis  these  disorders 
begin;  but  it  is  probable  that,  in  those  acute  conditions  in  which  the 
liver  is  distended  and  enlarged,  they  may  appear  very  early,  perhaps 
only  a  few  days  after  the  formation  of  the  obstruction,  and  that  often 
the  early  appearance  of  severe  general  disturbances  may  be  attributed 
to  these  perversions. 

We  are  not  always  justified  in  making  a  bad  prognosis  if  serious 
nervous  disturbances  appear  in  the  course  of  icterus,  for  in  infectious 
icterus,  and  even  in  acute  yellow  atrophy,  patients  have  recovered 
despite  the  presence  of  such  symptoms.  It  is  worthy  of  mention  that 
Damsch  has  on  several  occasions  observed  cataleptic  rigidity  in  children 
afflicted  with  epidemic  icterus,  and  considers  this  symptom  to  be  of 
toxic  origin. 

In  order  to  explain  the  occurrence  of  symptoms  appearing  in  parts  other 
than  the  digestive  organs  in  benign  forms  of  icterus,  earlier  authors  assumed  that 
these  were  due  to  intoxication  from  constituents  of  the  bile,  and  in  fact  they  sue- 


GENERAL  PATHOLOGY  AM)  I'llYSlOLOGY  OF   THE  LIVER.   441 

ceeded  in  finding  that  the  salts  of  the  bile-acids  did  possess  toxic  properties.     It  is 

tlctinittiy  establislicd  hy  oxperinient  (sec  al)ovo)  that  those  salts  act  on  the  heart, 
tlic  nerves  t)l"  tin-  Mixtil-vesx-ls,  tlie  kiilneys,  tlie  central  nervous  system,  aiui  the 
l)li)o(l,  l)iit  it  lias  not  been  ileterniineil  whether  the  iteliinR  and  the  xanthoi)sia  are 
eauseil  by  them.  Within  late  years  the  toxicity  of  bilirubin  hits  been  mvestipated. 
liuuei'.anl  felt  ealletl  upon  to  jussume  a  poisonous  action  for  bilirubin  from  the  fact 
that  bile  is  not  as  toxic  if  it  luus  been  previou.sly  decolorized  by  animal  charcoal. 
While  de  Bruin  found  that  bilirubin  was  more  toxic,  I'liisterer  and  Rj'wo.sch  found 
that  it  was  much  less  toxic  than  the  salts  of  bile-acid.s.  The  efTect  postulated  by 
the  former  investigator  is  due,  according  to  the  latter  authors,  to  the  disturbances 
proiluced  by  the  intravenous  injections  as  such,  and  to  the  effect  of  the  sodium 
nyilrate  used  ix.s  a  solvent.  Plasterer  observed  the  death  of  frogs  after  an  injec- 
tion of  only  4  mg.  of  bilirubin,  and  attributes  its  action  to  the  formation  of  insoluble 
compounds  with  the  lime-salts  of  the  tissue-fluids  and  the  resulting  formation  of 
thrombi  in  the  vessels. 

Flint  has  credited  cholesterin  with  the  primary'  role  in  the  production  of  the 
to.xic  symptoms  in  icterus,  basing  his  view  on  the  increase  in  cholesterin  in 
the  blood.  Miiller  attempted  to  strengthen  this  view  experimentally,  but  his  ex- 
periments were  not  free  from  error  (thromVjosis  of  vessels,  toxic  action  of  glycerin). 
According  to  Jankau,*  the  organism  has  the  power  of  destroying  even  considerable 
quantities  of  cholesterin.  The  hypothesis  of  a  cholesteremia  can,  therefore,  not 
be  maintained.! 

Even  though  we  can  hold  certain  constituents  of  the  bile  responsible  for  certain 
symptoms  of  the  intoxication,  this  by  no  means  excludes  the  share  of  other  sub- 
stances in  their  production.  Itching  of  the  skin  occurs  especially  in  icterus,  but  it  is 
also  occasionally  observed  in  cirrhosis  of  the  liver  without  icterus.  The  hemorrhagic 
diathesis  is  neither  an  exclusive  result  of  icterus  nor  of  hepatic  diseases  in  general,  but 
it  is  nevertheless  possible  that  it  is  caused  by  the  toxic  actionof  the  bile.  This  is  illus- 
trated by  a  case  reported  by  Hayem,  where  no  stasis  of  bile  was  present,  but  where 
the  gall-bladder  had  ruptured  and  the  bile  was  absorbed  from  the  peritoneum. 

The  results  of  partial  stasis  of  bile  are  less  characteristic  than  are 
those  of  the  complete  form.  The  former  occurs  either  as  the  result  of 
a  partial  obstruction  of  the  large  bile-ducts,  whereby  only  a  portion 
of  the  bile  is  allowed  to  flow  into  the  intestine  and  the  pressure  back- 
ward is  only  slightly  increased,  or  as  the  result  of  the  complete  obstruc- 
tion of  the  finer  bile-passages  while  others  are  patent  or  are  incompletely 
involved.  It  is  of  no  significance  for  intestinal  digestion  which  of  these 
forms  of  partial  obstruction  is  present,  as  the  important  point  is  the 
amount  of  bile  poured  into  the  intestine.  To  judge  from  clinical  observ-a- 
tion,  it  appears  that  even  a  small  quantity  is  of  the  greatest  value  in 
comparison  to  complete  absence  of  all  bile. 

The  disturbances  of  the  general  health,  too,  are  much  less  severe 
and  characteristic  in  partial  than  in  complete  obstruction  of  the  bile, 
and  as  a  rule  the  degree  of  the  disturbance  is  proportionate  to  the  degree 
of  stasis.  This  is  true  only  in  a  general  way  and  approximately,  as  the 
color  of  the  feces,  of  the  skin,  and  of  the  urine,  as  we  have  already  stated, 
gives  us  only  an  approximate  estimate  of  the  percentage  of  the  bile  escap- 
ing in  unnatural  cUrections.  On  the  other  hand,  it  is  necessarily  im- 
portant, in  judging  of  general  symptoms,  to  know  whether  only  a  relative 
ob.struction  exists  in  the  large  ducts  causing  the  entrance  of  bile  into  the 
blood,  or  whether  a  part  of  the  smaller  ducts  is  completely  occluded. 
In  the  former  instance,  when  the  obstruction  is  situated  in  one  of  the 
large  ducts,  all  of  the  liver-cells  are  exposed  to  abnormal  conditions  of 
a  slight  degree,  while  in  the  latter  a  certain  part  of  the  liver-cells  is  seri- 
ously damaged,  and  though,  in  this  case,  other  healthy  liver-cells  may 
act  \'icariously  and  assume  the  functions  of  the  diseased   ones,  thus 

*SeeNaunyn,  "Cholelithiasis."  p.  10. 

t  For  further  details,  see  Thierfelder,  loc.  ciL,  p.  253. 
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compensating  the  loss  of  function,  at  the  same  time  the  diseased  cells 
produce  abnormal  metaboUc  products  that  are  absorbed  and  act  as 
poisons.  It  cannot  be  stated  in  a  general  way  which  of  the  forms  of 
stasis  is  capable  of  doing  the  most  damage,  as  this  varies  in  different 
cases,  and  probably  the  disturbances  differ  qualitativeh^ 

During  life  it  is  much  more  difficult  to  determine  wliich  form  of 
biliar}'  stasis  exists  from  the  specific  symptoms  than  it  is  from  other 
cHnical  phenomena. 

Compared  with  other  organs,  the  first  form  of  partial  biliary  stasis  -n-ould  re- 
semble a  stenosis  of  the  larger  air-passages,  the  second  one  a  capillary  bronchitis 
with  atelectasis  and  lobular  pnemnonia ;  or,  in  the  case  of  the  kidneys,  the  first  form 
would  be  like  a  stenosis  of  the  ureters,  the  second  would  be  analogous  to  a  calcareous 
infarction  of  the  straight  uriniferous  tubiiles. 

It  is,  further,  impossible  to  differentiate  the  form  of  icterus  from 
parapedesis  from  that  due  to  partial  stasis. 

The  assumption  pronounced  at  one  time,  that  bile-acids  are  found  in  the  urine 
only  in  icterus  from  stasis,  has  been  shown  to  be  erroneous. 

Course. — The  degree  and  the  coiu-se  of  icterus  vary  according  to  the 
primary  cause  of  the  disease.  It  may  last  one  day  only  and  may  simply 
cause  a  faint  ^^ellow  discoloration  of  the  sldn,  or  it  may  produce  deep 
green  shades  of  discoloration  and  persist  for  months  and  even  j'ears. 
The  average  duration  of  an  attack  of  icterus  is  several  weeks,  for  the 
reason  that  the  formation  and  the  removal  of  the  obstruction  require 
a  certain  time,  wliile  the  same  applies  to  the  staining  of  the  tissues  with 
pigment  and  the  subsecpent  decoloration.  Those  forms  of  icterus  that 
are  not  certainly  due  to  biliary  stasis  act  in  the  same  way.  Complete 
obstruction  "^-ith  absence  of  all  bile  from  the  intestine  is  fomid  only  in 
a  small  number  of  cases,  and  here  only  for  a  limited  time.  Before  and 
after  the  time  of  complete  obstruction  relative  degrees  of  stasis  exist, 
gradually  shading  into  the  normal  conditions.  We  are  able,  neverthe- 
less, to  distinguish  acute  forms  of  icterus,  usually  of  only  slight  grade, 
developing  in  the  course  of  a  few  days  and  disappearing  in  a  few  weeks, 
and  chronic  forms,  persisting  for  a  longer  time  and  developing  from  acute 
forms  or  extending  over  a  very  long  period  of  time  and  developing  verj^ 
slowly. 

The  intensity  of  icterus  is  not  proportionate  to  its  duration,  as  we 
see  acute  icterus  of  a  severe  degree  and  chronic  icterus  of  a  slight  degree, 
and  ^dce  versa. 

At  first  the  bile-pigment  enters  the  blood-serum  and  the  tissue- 
juices;  later  the  skin  and  the  conjmictiva  turn  yellow  and  the  urine 
contains  urobilin.  No  bilirubin  is  present  in  the  urine  at  this  stage, 
but  later  bilirubin  is  also  excreted.  In  cases  in  which  the  stasis  of  bile 
develops  verj^  rapidh^  the  reverse  pictiu-e  may  be  seen,  the  appearance 
of  bile-pigment  in  the  urine  preceding  any  yellow  coloration  of  the  skin 
or  conjunctiva.  Such  an  occurrence,  however,  is  rare.  Since  sudden 
stoppage  of  the  flow  of  bile  is  usually  due  to  the  impaction  of  a  stone, 
and  as  this  accident  is  always  signalized  by  the  appearance  of  severe 
pain,  we  have  a  measure  for  the  time  that  must  elapse  between  the 
occurrence  of  the  obstruction  and  the  appearance  of  icterus.  Some- 
times a  j^ellow  tint  of  the  skin  and  the  conjunctiva  may  be  noticed  after 
twelve  hours,*  but  several  days  must  elapse  before  the  icterus  reaches 

*  Schiippel,  loc.  cit.,  p.  240;  also  personal  observations. 
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its  liiglu'st  (li'jficc  of  intensity.     Colorless  feces  are,  of  course,  n(jt  passed 
until  all  the  colored  portioiis  have  been  evacuated. 

In  ilops  icteric  discoloration  of  the  tissues  is  not  noticed  for  two  or  three  dayx  * 
after  ligation  of  tlie  chictus  choh-docluis.  As  will  In-  shown  l)elow,  we  are  not  justi'fied 
in  drawing  conclusions  in  regard  to  human  sul)jects  from  experiments  of  this  kind  on 
animals.  Tiie  urine  in  lliese  animals  contains  consi<leral)le  <|Uantities  of  hiliruhin  in 
from  sixteen  to  twenty-four  iionrs  after  tlu'  ojuTation,  and  at  tiie  time  of  profase 
secretion  of  bile  (soon  after  eating)  tiie  vnine  may  contain  jiigment  as  early  as  eight 
to  ten  liours  after  the  operation  (1).  (leriiardt). 

If  bile  is  excluded  from  the  intestine  for  long  periods  of  time,  urobilin 
may  disappear  froiu  the  urine  and  bilirubin  alone  be  excreted. 

If  the  obstruction  is  suddenly  removed,  as  by  the  passage  of  the 
stone,  a  slighter  degree  of  biliary  discoloration  of  the  urine  will  be  noticed 
and  colored  feces  will  be  foinid  after  the  evacuation  of  the  remains  of 
the  clay-colored  matter.  In  the  first  days  after  the  passage  of  the  stone 
the  stools  will  contain  excessive  quantities  of  pigment,  owing  to  the 
emptying  of  the  dilated  bile-passages  that  occurs  as  soon  as  the  obstacle 
is  removed,  while  solid  feces  ma}'  even  contain  unchanged  bilirul)in.  I 
once  saw  tliis  continue  for  four  Aveeks  in  a  patient  taking  little  nourish- 
ment. If  the  obstruction  to  the  outflow  of  bile  is  completely  removed, 
bilirubin  will  disappear  from  the  urine  within  two  days,  and  after  this 
time  only  urobilin  will  be  excreted.  At  the  expiration  of  from  three  to 
eight  days  this  too  disappears,  although  the  icteric  color  of  the  skin 
persists  for  a  much  longer  time. 


Skin. 


1.  Very  light  yellow. 

2.  Slightly  yellow. 

3.  YeUow. 

4.  Deep  yellow. 


Serum. 


Urixe. 


Feces. 


Bile-pigment  Q- 
Bile-pigment  O-       Urobilin  Q  or  a      Normal  color, 
little  only. 


Bile-pigment  -\-. 
Bile-pigment  4-. 
Bile-pigment  -f. 


Bile-pigment  Q- 
Urobilin  +. 

Bile-pigment  -1-. 
Urobilin  +. 

Bile-pigment  +. 
Urobilin  4-  or  Q  • 


Colored. 

Usually  somewhat 
paler  than  nor- 
mal. 

Very  little  color  or 
colorless. 


-t-  means  presence,  Q  absence,  of  the  substance  indicated.  Hayem  and  Tissier 
arrange  a  scheme  similar  to  this,  with  the  exception  that  they  find  m-obilin  in  the 
serum  wherever  it  is  present  in  the  urine. 

In  the  majority  of  cases,  however,  icterus  does  not  appear  so  sud- 
denly nor  are  the  effects  of  the  stasis  of  bile  removed  so  speedily  as  in 
the  examples  quoted  above.  As  a  rule,  several  obstructions  will  be 
found  in  different  divisions  of  the  bile-duct  system.  The  degree  of 
obstruction,  too,  vrA\  xoxy,  as  is  manifested  by  the  varA-ing  coloration 
of  the  feces  at  different  stages  of  the  disease.  The  color  of  the  stools, 
on  the  one  hand,  the  quantity  of  urobilin  and  bilirubin  excreted,  on  the 
other,  are  an  index  of  the  degree  of  stasis.  In  moderate  degrees  of  bihar\' 
stasis  considerable  degrees  of  cutaneoas  icterus  may  be  present  and  the 
urine  at  the  same  time  contain  no  bile-pigment,  but  only  a  quantity 

*  Frerichs,  loc.  cit.,  i,  p.  99. 
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of  urobilin  larger  than  normal;  yet  in  these  cases  bile-pigment  may  be 
present  in  the  tissues  and  be  readily  found  in  serous  exudates  if 
any  are  present,  or  in  a  blister  raised  for  the  purpose  of  making  such 
examinations.  The  tissue-juices  may  contain  a  small  quantity  of  bile- 
pigment,  sufficient  to  stain  the  tissues,  and  at  the  same  time  not  enough 
to  be  excreted  unaltered  in  the  urine.  In  the  mildest  degrees  of  cutaneous 
icterus  bilirubin  is  absent  even  from  the  serum.  It  is  possible  to  dis- 
tinguish four  degrees  of  icterus,  as  shown  in  the  table  on  page  443. 

This  scheme  is  purely  diagrammatic,  and  presupposes  a  certain 
uniformity  in  the  different  degrees  of  icterus.  If  the  stasis  increases  or 
decreases,  however,  variations  in  the  above  may  occur;  thus,  if  the  degree 
of  obstruction  increases,  the  urine  may  contain  bile-pigment  while  the 
skin  is  only  slightly  colored  or  not  colored  at  all;*  on  the  other  hand,  if 
the  degree  of  obstruction  decreases,  the  skin  may  still  be  quite  yellow 
and  the  bile-pigment  and  even  the  urobilin  be  completely  absent  from 
the  urine. 

Even  though  the  degree  of  stasis  remains  the  same,  the  color  of 
patients  T\dth  icterus  changes  daily,  probably  because  of  the  varying 
degrees  of  turgescence  of  the  skin  and  amount  of  blood  in  the  cutaneous 
capillaries  at  different  times. 

In  long-continued  obstruction  it  is  probable  that  the  formation  of 
bilirubin  decreases,  and  possibly  the  dirty  yellowish  color  of  such  patients 
can  be  explained  in  that  way. 

In  addition  to  those  cases  that  have  been  designated  as  instances  of  icterus  from 
diffusion,  and  in  which  biliary  stasis  cannot  be  demonstrated,  there  are  a  number  of 
cases  that  do  not  correspond  to  the  picture  of  icteric  discoloration  of  tissues  and  ex- 
cretions just  described.  Thus  Andral,t  for  example,  reports  the  case  of  a  patient  in 
whom  the  sweat  and  urine  contained  bile-pigment,  but  whose  skin  and  conjunctiva 
were  not  colored  yellow.  I  have  observed  a  case  of  catarrhal  icterus  J  in  which  the 
stools  were  completely  decolorized  and  in  which  the  skin  was  colored  intensely  yellow, 
while  the  urine,  which  was  darker  than  normal  and  of  a  brownish  hue,  at  no  time 
contained  urobilin  or  bilirubin.  Hayem  reports  the  complete  absence  of  bile-pig- 
ment or  of  m-obilin  in  the  urine  of  a  case  of  icterus  persisting  with  varying  intensity 
for  many  months,  and  this  in  spite  of  the  fact  that  both  bile-pigment  and  urobilin 
were  found  in  the  blood-serum.  §  Hanot  and  Gombault,  ||  in  a  case  of  carcinoma  of 
the  pylorus  and  cirrhosis  of  the  liver,  found  no  icterus,  although  the  ductus  chole- 
dochus  was  occluded  by  cicatricial  tissue.  As  in  this  case  the  hepatic  artery 
was  occluded  (?)  and  the  portal  vein  narrowed,  it  is  possible  that  there  was  a  de- 
creased secretion  of  bile. 

The  symptoms  of  icterus  from  stasis  are  very  different  in  animals  and  in  man. 
This  fact  has  not  always  been  considered  in  drawing  conclusions  from  animal  experi- 
ments in  regard  to  the  phenomena  observed  in  human  subjects.  In  human  beings 
occlusion  of  the  bile-ducts  leads  to  icterus  of  the  urine  and  of  the  skin  in  from  twelve 
to  twenty-four  hours,  while  ligation  of  the  common  bile-duct  is  not  followed  by 
icterus  in  dogs  for  two  or  three  days  (Tiedmann  and  Gmelin,  Frerichs),  in  guinea-pigs 
for  six  days  (Steinhaus)  and  in  rabbits  Stadelmann  and  Gerhardt  saw  it  occur  in  two 
or  three  days,  and  occasionally  slight  icterus  on  the  first  day.  Gmelin's  reaction  is  not 
given  by  the  urine  for  several  da3'S. 

In  one  experiment  by  Kiihne  general  tissue-icterus,  and  on  certain  days  urinary 
icterus,  were  absent  in  a  dog  even  after  the  bile-duct  had  been  ligated  for  twenty-two 
days.     The  ramifications  of  the  bile-passages  were  filled  with  crystalline  and  amor- 

*  Compare,  for  example,  Courvoisier,  Correspondenzblatt  fiir    Schweizer  Aerzte, 

1896,  p.  691. 

t  Clinique  medicale,  iii,  p.  373,  cited  by  Frerichs,  i,  p.  109. 
X  Quincke,  Virchow's  Archiv,  Bd.  xcv,  p.  139. 

I  Soc.  med.  des    hopitaux,  May  14,  1897,  cited  in  Berliner  hlin.  Wochenschr., 

1897,  p.  511. 

II  Gazette  med.  de  Paris,  1881,  p.  270,  cited  by  Mangelsdorff,  Deutsches  Archiv  filr 
klin.  Medicin,  Bd.  xxxi,  p.  603. 
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phnus  i)ipiM('nt,  hut  none  was  sci'ii  in  tho  livcr-rclls.  \'.  H.-irli'v  and  v.  Fn-y  li^ati'd 
both  the  l>il(*-iluct  and  th»'  thoracic  duct  in  a  rlog  and  found  that  even  after  many 
days  (seventeen)  tlie  blooil  and  the  urine  contained  no  hile-pinuK^nt.  From  these 
experiments  we  must  conckide  that  icterus  does  not  occur  so  rea«hly  in  these  animala 
as  in  human  heinps,  either  because  they  form  less  pigment  or  because  their  tissues  are 
not  so  reaiiily  imprejinatcd  with  bile-pigment. 

In  contradistinction  to  this,  it  is  known  that  bile-pipment  very  readily  and 
easily  enters  the  urine  of  ilops,  so  that  these  animals  frequr*ntly  show  a  slight  degree 
of  choluria  when  in  a  perfectly  normal  state,  or  at  all  events  when  starving.  Naunyn* 
observetl  this  in  the  majority  of  tlogs,  particularly  old<'r  animals,  an<l  in  cats.  The 
presence  of  a  biliary  fistula  does  not  alter  this  occurrence.  As  bile-acids  also  were 
found  in  the  urine  in  larger  (juantities,  the  phenomenon  was  not  due  to  concentration 
of  the  urine.  In  these  animals  iliminution  of  the  peristaltic  action  of  the  bile-pas- 
sages and  a  d(>crease  in  the  portal  pressure  seem  to  cause  an  absorption  of  bile-acids 
and  of  bilirubin  within  the  liver,  and  these  small  quantities  are  then  excreted  in  the 
urine.  Steiner  makes  a  similar  statement  in  regard  to  the  urine  of  rabbits.  Accord- 
ing to  Stadelmann,  choluria  in  the  latter  animals  occurs  only  during  starvation,  and 
not  constantly  then. 

New-born  children  in  this  respect  behave  entirely  difTerently  from  dogs.  Here  tl^e 
most  severe  degree  of  tissue-icterus  may  exist  and  still  the  urine  be  clear  and  com- 
pletely free  from  bile-pigment  in  solution.  On  the  other  hand,  the  renal  epithelium 
found  in  the  sediment  contains  crystals  and  needles  of  bilirubin.  The  latter  are  also 
found  as  bilirubin  infarcts  in  tlie  collecting  tubules  of  the  kidneys  (Virchow),  and  the 
pigment  is  seen  in  a  crystalline  form  in  the  blood  of  the  heart,  both  in  icteras  (Neu- 
mann) and  occasionally  without  icterus  (v.  Recklinghausen).  In  new-bom  children, 
therefore,  the  tissues  and  the  urine  possess  very  slight  solvent  properties  for  bilirubin. 
Adults  seem  to  occupy  an  intermediate  position  between  the  new-born  and  dogs  in 
regard  to  the  relative  facility  with  which  bilirubin  can  enter  the  tissues  and  the  urine. 
Possible  individual  differences  exist,  so  that  different  subjects  incline  more  in  the  one 
or  in  the  other  direction. 

In  man  there  is  occasionally  obser\'ed  a  condition  analogous  to  the  excretion  of 
bile-pigment  in  the  urine  of  dogs  during  star^'ation. 

The  relation  of  urobilin  to  icterus  merits  special  discussion.  We 
have  already  mentioned  that  in  slight  degrees  of  icterus,  as  well  as  after 
or  preceding  severe  degrees  of  obstructive  jaundice,  urobilin  is  excreted 
in  the  urine  and  colors  it  reddish-brown.  This  clinical  observation 
induced  Gubler  to  differentiate  "idere  bilipheique,"  or  ordinary"  bile 
icterus,  and  an  "idere  hemapheique,"  in  which  the  coloration  of  the 
tissues  and  the  urine  was  due  to  a  pigment  other  than  the  ordinary 
bile-pigments.  This  new  pigment,  hemaphein,  was  said  to  color  filter- 
paper  reddish-broT^Ti  or  salmon-colored  instead  of  bile-yellow,  and  to 
be  characterized  by  the  appearance  of  a  bro^^'n-red  ring  when  super- 
imposed with  nitric  acid.  He  thought  that  it  was  formed  in  the  liver 
in  cases  of  an  " insiijfisance  hepatique"  in  place  of  the  ordinary'  bile-' 
pigment. 

When  C.  Gerhardt  discovered  urobilin  in  the  reddish  urine  of  icteric 
subjects,  he  substituted  so-called  "urobilin  icterus"  in  the  place  of  the 
indefinite  "idere  hemapheique,"  for  the  nitric  acid  reaction  may  be  due 
to  a  variety  of  different  pigments. 

Both  forms  are  said  to  be  different  from  ordinary'  icterus,  not  only 
in  regard  to  the  pigment  excreted  in  the  mine,  but  also  in  the  shade 
of  the  discoloration  of  the  skin.  Other  authors  have  not  confirmed 
these  observations  and  have  not  been  able  to  discover  urobiUn  in  the  skin 
by  spectroscopic  methods  (Quincke).  On  the  other  hand,  bilirubin  is 
found  in  the  blood-serum  (Quincke)  and  in  the  sweat  (Leube)  of  these 
patients,  so  that  many  of  these  cases  are  clearly  aggravated  instances 
of  icterus  from  stasis  of  bile. 

*  Loc.  cit.,  p.  581. 
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Genuine  urobilin  icterus,  in  which  bile-pigment  is  replaced  by  uro- 
bilin, therefore,  does  not  seem  to  exist;  at  least  its  existence  has  so  far 
never  been  demonstrated  (Quincke,  Kelsch  and  Kiener,  Tissier,  D. 
Gerhardt,  Fr.  Miiller).  The  cases  that  have  been  designated  by  this, 
name  are  nothing  more  than  mild  cases  of  bilirubin  icterus.  It  appears 
to  me,  therefore,  that  the  name  "urobilin  icterus"  is  not  happily  chosen, 
for  the  reason  that  it  is  misleading. 

On  the  other  hand,  the  cases  designated  with  this  name  are  of  great 
importance  in  the  understanding  of  the  pathogenesis  of  icterus,  for  the 
reason  that  they  give  us  a  clear  insight  into  the  subsequent  fate  of  the 
bile-pigment  in  the  body.  We  know  that  urobilin  ("hydrobilirubin" 
of  Maly)  is  normally  found  in  the  urine  (Jaff e)  and  in  the  feces  ("  sterco- 
bilin"  of  Vanlair  and  Masius).  In  the  same  manner  as  it  can  be  formed 
in  the  test-tube  by  the  action  of  nascent  hydrogen  on  bihrubin  (Maly),, 
so  is  it  formed  within  the  intestine  by  the  reducing  action  of  certain 
bacteria  in  the  colon.  In  the  meconium,  therefore,  bilirubin  is  found 
alone,  and  it  is  only  after  the  expiration  of  several  days  that  urobilin  is 
found  in  the  feces  of  the  new-born.  In  the  urine,  in  pathologic  states, 
urobilin  is  readily  recognized  by  its  reddish  color.  That  a  relationship- 
exists  between  this  reddish  color  of  the  urine  and  certain  digestive  dis- 
turbances was  known  a  long  time  before  the  discovery  of  urobilin.  The 
discoloration  of  the  urine  by  urobilin  is  increased  in  febrile  diseases, 
particularly  the  infectious  diseases,  in  heart  lesions,  in  pneumonia,  in 
certain  diseases  of  the  liver  with  and  A^ithout  icterus,  and,  finally,  after 
parenchymatous  hemorrhages  or  hemorrhages  into  the  body-cavities. 
It  is  particularly  among  these  cases  that  the  defenders  of  "hemato- 
genous ictetus"  formerly  sought  their  chief  evidence  in  support  of  their 
views. 

G.  Hoppe-Seyler,  D.  Gerhardt,  and  Fr.  Miiller  have  attempted  to 
estimate  urobilin  quantitatively  by  weighing  and  by  spectroscopic 
methods.  The  task  is  comphcated  by  the  presence  of  other  pigments, 
the  frequent  occurrence  of  a  chromogen,  and,  finally,  by  the  fact  that 
urobihn  is  so  readil)''  decomposed.  The  figures  obtained,  therefore,  are 
only  approximately  correct 

G.  Hoppe-Seyler  found  (by  weighing)  normally  in  the  total  daily  urine  from  0.08 
to  0.14  grams,  an  average  of  0.123  grams. 

It  was  increased  in  icterus  with  complete  stasis  (0.17  to  0.22  grams),  in  icterus 
immediately  after  the  removal  of  complete  obstruction  (0.2  to  0.4  grams),  in  extrava- 
sation of  blood  (as  much  as  0.57  grams),  as  well  as  in  pneumonia  with  icterus,  ia 
Basedow's  disease,  and  in  retention  of  feces. 

It  was  decreased  in  complete  exclusion  of  bile  from  the  intestine  (0.05  to  0.09 
grams),  sometimes  after  the  disappearance  of  an  attack  of  icterus  (0.06  to  0.09  grams), 
and  in  inanition,  anemia,  and  cachexia.  In  these  latter  cases  a  diminution  in  the^ 
formation  of  bilirubin  had  probably  occurred. 

Fr.  Miiller  and  D.  Gerhardt  estimated  the  urobilin  by  spectrophotometric 
methods.  During  fasting  they  found  it  much  decreased  (9  mg.  instead  of  the  normal 
1 3  to  20  mg.  in  twenty-four  hours).  It  was  increased  in  pneumonia  whether  accom- 
panied by  icterus  or  not,  in  plumbism,  heart  lesions,  hemorrhagic  infarction,  sepsis, 
scarlatina,  erysipelas,  phthisis,  hemorrhage,  hepatic  disease  with  or  without  jaun- 
dice, and  in  jaundice  without  reference  to  its  intensity. 

Tlie  determination  of  urobilin  in  the  feces  is  still  more  inaccurate  and  uncertaia 
(compare  page  418). 

Some  authors  do  not  consider  urobilin  a  uniform  substance.  Mac- 
Munn  differentiated  several  kinds,  particularly  those  of  the  urine  and 
those  of  the  feces.     JoUes  differentiates  certain  forms  of  urobilin  that 
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are  pliysiologic  unci  are  formed  from  tho  oxidation  of  biliruhin.  and 
pathologic  forms  that  are  tlie  product  of  tho  rcchiction  of  Ijiliruhin,  the 
former  showing  a  diffuse  ahsorption-haiid,  the  latter  one  that  is  sharply 
defined.  For  the  present  it  is  hardly  possible  to  utilize  these  views  in 
this  plaee. 

There  can  hardly  he  any  donl)!  that  a  large  part  of  the  urobilin  that 
appears  in  the  lu-ine  is  absorbed  from  the  intestine.  In  favor  of  this 
view  we  have  the  fact  that  urobilin  is  increased  in  digestive  disorders 
and  in  constipation,  and  that  it  is  decrea.sed  or  disappears  altogether 
(not  only  from  the  urine,  but  also  from  the  bile  and  transudates,  accord- 
ing to  Fr.  Miiller,  as  is  seen  below)  in  complete  exclusion  of  bile  from  the 
intestine,  and  is  subsequently  increased  if  the  obstruction  be  suddenly 
removed  so  that  large  quantities  of  bile  reach  the  intestine. 

Fr.  Miiller  Ikus  also  shown  that  in  cases  in  which  no  hile  can  enter  the  intestine, 
ami  where  conseciuently  no  urobilin  is  found  in  the  urine,  the  latter  can  he  made  to 
appear  if  bile  is  given  by  the  mouth.  The  adininistratimi  of  heniofrlobin,  on  tlie 
other  hand,  does  not  cause  it  to  appear.  Traces  of  urobilin  that  are  found  in  the 
feces  and  the  urine  even  in  complete  obstruction  of  the  bile-ducts  may  be  derived 
from  icteric  mucus  secreted  bj'  the  mucous  membrane  of  the  intestine. 

A  number  of  other  observations,  however,  do  not  coincide  with  the 
purely  enterogenous  origin  of  urobilin.  Above  all,  the  typical  cases  of 
so-called  ''urobilin  icterus,"  in  which  less  bile  than  normal  enters  the 
intestine,  seem  to  contradict  such  an  a.=:sumption.  Moreover,  this  is 
still  further  proved  by  those  cases  in  which  hemorrhage  with  or  without 
icterus  is  followed  by  urobilinuria  (as,  for  example,  the  cases  of  Dick), 
where  the  onh'  possible  explanation  would  be  to  assume  that  the  hemor- 
rhage produced  polycholia  and  that  this  was  followed  by  icterus.  Several 
authors  have,  therefore,  claimed  that  urobihn  can  be  formed  in  the 
tissues  by  reduction  of  bihrubin,  and  that  icterus  disappears  in  this 
manner,  the  bihrubin  being  first  reduced  to  urobilin  in  the  tissues  and 
then  this  pigment,  which  is  more  readily  diffusible,  being  excreted  by 
the  kidneys  (Kunkel,  Quincke).  Leube  assumes  that  the  bihrubin, 
circulating  in  the  blood,  is  reduced  in  the  kidneys.  Fr.  Miiller,  on  the 
other  hand,  was  not  able  to  demonstrate  that  such  a  reduction  occurred 
when  he  caused  blood  containing  bihrubin  to  flow  artificially  through 
the  kidneys. 

Bile-pigment  is  not  necessarily  the  only  source  of  urobilin.  Hoppe- 
Seyler  succeeded  in  making  it  from  hematin  by  the  action  of  nascent 
hydrogen,  which  makes  it  appear  possible  that  urobilin  can  be  formed 
directly  from  hemoglobin  either  in  the  liver  or  outside  of  that  organ. 
In  support  of  this  \\qv:  the  occurrence  of  urobilinuria  after  blood-extrava- 
sation might  be  adduced.  Here  the  explanation  that  it  is  formed  after 
the  occurrence  of  polycholia  will  not  apply,  particularly  when  the  hemor- 
rhage occurs  in  patients  ^\'ith  icterus  in  whom  there  is  present  an  obstruc- 
tion to  the  outflow  of  bile  (D.  Gerhardt).  This  author  foimd  hemato- 
porphyrin  in  addition  to  urobilin  in  the  urine  after  extravasations  of  blood, 
and,  as  this  is  another  derivative  of  hemoglobin,  its  presence  under 
these  circimistances  speaks  directly  against  the  above  theory-  and  lends 
support  to  the  theory  that  urobilin  is  formed  directly  from  hemoglobin 
and  not  through  polycholia.  Unally,  it  is  possible  that  the  liver  under 
pathologic  conditions  may  form  urobilin.  This  assumption  forms  the 
basis  of  Gubler  and  Dreyfuss-Brissac's  "'insufficiency  of  the  hver." 
Hayem  and  Tissier  have  recently  defended  this  view,  but  they  undoubt- 
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edly  go  too  far,  as  they  claim  that  urobiHn  can  be  formed  only  in  the 
liver,  and  that  its  appearance  in  the  urine  is  an  index  of  the  degree  of 
disturbance  of  the  liver  and  of  the  destruction  of  the  red  blood-corpuscles. 

As  a  matter  of  fact  urobilin  is  usually  found  in  the  gall-bladder  (Fr. 
Miiller,  Tissier)  under  conditions  that  make  it  improbable  that  it  is  a 
postmortem  change  (Tissier).  D.  Gerhardt  and  Beck  claim  that  this 
urobiHn  is  absorbed  from  the  intestine  and  excreted  by  the  liver,  and 
base  their  statement  on  the  observation  that  in  dogs  this  urobilin  was 
absent  from  the  bile  flowing  from  a  fistula  after  ligation  of  the  ductus 
choledochus  and  reappeared  after  the  administration  of  bilirubin  by  the 
mouth. 

D.  Gerhardt  and  Fr.  Miiller  found  urobilin  in  the  blood-serum  with 
and  without  icterus,  and  in  serous  exudates. 

Giarre  adduces  as  evidence  of  the  formation  of  urobilin  outside  of 
the  intestinal  tract  the  observation  that  in  infants  with  fever  this  sub- 
stance may  be  found  in  the  urine  although  not  in  the  intestine. 

The  facts  quoted  contain  many  contradictions  and  make  it  impossible 
to  make  definite  statements  in  regard  to  the  genesis  of  urobilin  and  its 
significance  in  icterus.  We  cannot  expect  much  from  animal  experi- 
ments for  the  reason  that  urobilin,  when  found  at  all  in  the  urine  of 
animals,  is  present  only  in  very  small  and  varying  amounts.  The  greater 
part  of  the  urobilin  found  in  the  urine  is  derived  from  the  intestine,  but 
it  must  be  remembered  that  the  quantity  of  urobilin  absorbed  in  this 
manner  is  dependent  not  only  on  the  quantity  of  pigment  present  in 
the  intestine,  but  also  on  the  degree  of  absorption,  which  is  subject  to 
many  fluctuations. 

I  consider  it  very  probable  that  under  certain  circumstances  urobilin 
can  also  be  formed  outside  of  the  intestines,  either  from  bilirubin  or  from 
hemoglobin  directly.  In  case  it  is  ever  formed  in  the  liver  under  patho- 
logic conditions,  it  may  travel  along  a  path  different  from  that  traversed 
by  bilirubin.  For  instance,  it  may  enter  the  lymph-  or  blood-channels 
directly  from  the  liver-cells,  or  it  may  first  enter  the  bile-passages  and 
later  be  reabsorbed. 

Diagnosis. — The  diagnosis  of  icterus  is  made  from  the  yellow  dis- 
coloration of  visible  parts  of  the  body.  The  yellow  color  of  the  sclera 
is  usually  noticed  first,  but  it  is  necessary  to  remember  that  in  health 
these  tissues  are  occasionally  tinged  with  yellow.  The  yellow  color  of 
the  hands  and  of  the  face  is  not  so  readily  recognized  as  is  the  discolora- 
tion of  the  trunk.  It  is  important  to  differentiate  the  strictly  yellow 
shade  from  other  possible  tints,  and  it  is  of  practical  importance  to  re- 
member that  the  yellow  color  of  the  skin  can  only  be  properly  observed 
by  daylight.  By  candle,  lamp,  or  gaslight  it  cannot  be  seen,  or  is  barely 
perceptible;  while  in  electric  light  or  Welsbach  light  it  is  more  readily 
visible.  It  is  sometimes  useful  to  compare  the  color  of  the  skin  with  that 
of  white  linen. 

The  dark  color  of  the  urine  is  of  diagnostic  importance,  but  it  should 
never  be  forgotten  that  it  may  be  due  to  pigments  other  than  bihrubin. 
Many  cases  of  icterus  are  accompanied,  during  a  part  or  all  of  their 
course,  by  the  presence  of  urobilin  alone  in  the  urine.  Bilirubin  is 
present  only  where  more  severe  degrees  of  biliary  absorption  are  present, 
and  the  demonstration  of  its  presence  by  Gmelin's  reaction  is  an  index 
more  of  the  degree  and  the  stage  of  the  absorption  of  bile  than  of  its 
existence. 
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Tho  color  of  the  feces  must  always  be  ol)servefI.  With  the  reserva- 
tions made  above,  their  color  gives  valuable  infoiination  in  regard  to 
the  existence  of  biliary  stasis  aiul  of  its  intensit}'. 

Of  thf  otiuM-  conconiitant  symptoms  of  icterus,  itching  of  the  skin 
is  very  frequent,  slowing  of  the  pulse  is  present  only  in  a  small  numijer 
of  cases,  and  visual  disturbances  are  observed  ver}'  rarely. 

WhcrcHs  all  otluT  forms  of  ])iKiiu'iitaf  ion  of  the  skin  (sunliurn,  rachoxia,  morljus 
Addisonii)  can  Ix"  readily  distiii^uislicd  Ironi  icterus  \>y  (heir  Wrownisli  slia(]e,  tiu- 
administration  of  picric  acid  and  of  its  salts  produces  a  discoloration  of  the  skin  and 
sclera  hardly  tlistinguishal)le  from  icterus  following  biliary  stasis.  This  form  of 
discoloration  follows,  for  instance,  the  administration  of  j)ota.ssium  i)icronitrate 
(0  5  to  1.0  per  diem)  in  the  treatment  of  tapeworm,  and  nialmgerers  liave  occasion- 
ally used  the  ilrug  for  this  purpose.  The  urine  liere  is  colored  yellow  in  the  Ijogin- 
ning,  later  reddish-brown,  but  naturally  does  not  gi\'e  ( Imelin's  reaction  for  bilirubin. 
Large  doses  of  picric  acid  cause  hemolysis,  albuminuria,  and  hematuria.* 
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3.  GENERAL  ETIOLOGY. 

Diseases  of  the  liver  may  be  caused  by  mechanical,  chemical,  and 
nerv^oiis  influences. 

Among  the  mechanical  causes  traimiata  are  rarely  responsible  for 
lesions.  A  more  frequent  cause  is  long-continued  and  slowly  acting 
pressure  from  -nithout,  producing  the  corset  liver.  The  pressure  exerted 
upon  the  parench>Tna  of  the  liver  by  prolonged  distention  of  the  blood- 
capillaries  (as  in  cardiac  lesions)  or  of  the  bile-capillaries  (as  in  biliary- 
stasis)  causes  both  disturbances  in  nutrition  and  atrophy. 

Chemically,  the  liver  can  be  damaged  by  substances  that  enter  it 
either  in  solution  or  undissolved.  They  act  primarily  on  the  different 
systems  of  chamiels  vdihin  the  organ,  either  through  the  afferent  blood- 
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vessels  (portal  vein  and  hepatic  artery,  especially  the  former),  through 
the  bile-passages  (as  in  stasis  of  bile  and  invasion  by  micro-organisms), 
or,  more  rarely,  in  a  direction  contrary  to  the  blood-current,  through 
the  hepatic  veins  and  the  lymphatics. 

The  substances  noxious  to  the  liver  are,  as  a  rule,  introduced  from 
mthout  with  the  nourishment,  but  may  also  be  formed  within  the  organ- 
ism. Such  substances  are  alcohol  or  phosphorus  or  arsenic,  antimony, 
chloroform,  etc.,  introduced  experimentally.  Probably  included  in  this 
group  are  a  whole  series  of  substances  which  are  partl}^  introduced  as  such 
with  the  food  and  partly  formed  within  the  intestine  by  the  action  of  bac- 
teria. These  latter  bodies,  in  particular  food-products  and  toxins,  are 
very  difficult  to  detect  owing  to  their  small  quantity,  yet  they  are  very 
harmful.  All  these  substances  acting  chemically  enter  the  liver  hj  the 
portal  vein,  so  that  they  first  affect  the  cells  in  the  peripheral  parts  of 
the  hepatic  lobules.  This  may  explain  why  so  many  diseases  of  the 
liver  originate  in  this  particular  region. 

It  is  further  probable  that  many  products  of  internal  metabolism 
possessing  toxic  properties  enter  the  liver. 

Micro-organisms  play  a  very  important  role  in  the  pathology  of  the 
liver.  The  bacteria  circulating  in  the  blood-current  accumulate  within 
the  hepatic  capillaries  from  mechanical  causes,  or  perhaps  for  other 
reasons,  and  may  there  be  seen  either  free  or  within  leucocytes.  Among 
these  must  be  mentioned  the  bacillus  of  typhoid,  of  tuberculosis,  and  of 
anthrax,  actinomycosis  fungus,  and  streptococci  and  staphylococci. 
The 'parasite  of  malaria  belongs  to  the  same  group.  [Adami's  discovery 
of  colon  bacilli,  especially  in  cirrhosis,  is  of  great  importance  in  this 
connection. — Ed.] 

We  know  comparatively  little  of  the  exact  effect  of  these  germs  on 
the  liver  in  acute  diseases,  but  it  can  hardly  be  doubted  that  they  act 
both  mechanically  and  by  the  action  of  their  specific  toxins,  producing 
the  alterations  in  the  parenchyma  frequently  seen  in  these  diseases. 
Occasionally  miliary  abscesses  (as  in  pyemia)  or  changes  in  the  liver-cells 
(as  in  typhoid  fever)  with  conglomerations  of  leucocytes  are  seen  around 
these  bacterial  colonies.  These  little  colonies  are  occasionally  seen  in 
enormous  numbers,  and  may  develop  into  larger  foci  in  long-lasting 
diseases,  as  in  tuberculosis  and  actinomycosis.  Corresponding  to  the 
peculiar  arrangement  seen  in  the  deposits  of  grains  of  cinnabar,  these 
foci  seem  to  show  a  certain  predilection  for  the  periphery'  of  the  lobules. 

Micro-organisms  may  enter  the  liver  by  another  channel:  viz.,  the 
bile-passages.  They  do  not  follow  the  course  of  the  bile,  but  enter 
the  liver  from  the  intestine.  They  probably  begin  to  multiply  mthin  the 
larger  bile-passages;  in  time,  however,  they  penetrate  and  damage  the 
smaller  bile-passages  and  the  parenchyma  of  the  liver.  The  most  im- 
portant of  these  bacteria  are  Bacterium  coli,  staphylococci,  and  strepto- 
cocci. Here  the  separation  cannot  be  made  between  a  local  infection 
alone  and  a  general  infection  with  local  manifestations. 

Larger  forms  of  parasites  (echinococcus,  distoma,  and  ameba)  enter 
the  liver  from  the  intestine,  entering  the  blood-vessels  and  being  carried 
along  in  the  blood  of  the  portal  vein.  In  the  same  manner  large  and 
small  abscesses  are  formed  in  the  liver  when  ulcerative  processes  or  foci 
of  suppuration  are  present  in  the  intestine  (as  in  dysentery);  while 
carcinomatous  infection  of  the  liver  may  occur  in  the  same  way  from 
cancer  of  the  gastro-intestinal  tract. 
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Abscesses  and  neoplasms  lardN-  oripinate  williin  the  liver  lus  u  result 
of  infection  thn)U<;h  the  general  circulation  (hy  way  of  the  hepatic  arteries 
or  veins).  Still  more  rare  is  infection  through  the  lymphatics  from  the 
stomach  by  way  of  the  portal  glands.  I-'rom  the  {X'ritoneum  inflamma- 
tion and  formation  of  neoplasms  extend  only  int(j  the  most  sujjerficial 
portions  of  the  organ.  In  some  diseases,  such  as  typhoid  fever,  involve- 
ment of  the  liver  may  occur  through  several  of  these  chamiels. 

We  see,  therefore,  that  nearly  all  the  infections  of  the  liver  occur 
from  the  intestine  by  way  of  the  portal  blood,  or  by  way  of  the  bile- 
passages,  and  that  micro-organisms  j)lay  an  important  role,  partly 
mechanically,   i)artly  by  the  toxins  which  they  produce. 

It  is  difhcult  to  form  a  correct  estimate  of  the  significance  of  nervous 
influences  in  the  production  of  diseases  of  the  liver.  While  we  cannot 
always  definitely  state  that  they  are  the  cause  in  a  given  instance,  and 
while  we  frequently  wrongly  attribute  certain  lesions  to  their  action, 
we  are  not  justified  in  altogether  ignoring  their  significance,  since  there 
can  be  no  doubt  that  they  can  exercise  an  important  predisposing  influence, 
and  we  know  positively  that  the  blood-  and  bile-currents  are  influenced 
by  the  nervous  system.  Moreover,  we  have  reason  to  believe  that  in  all 
probability  the  functional  activity  of  the  liver-cells  is  affected  by  nervous 
influences.  In  addition,  certain  psychic  and  other  nervous  influences 
exercise  an  indirect  effect  on  the  liver  through  diminished  cardiac  activity 
and  disturbance  of  digestion. 

The  frequency  with  which  diseases  of  the  liver  occur  varies  in  different 
countries  and  at  different  times.  According  to  medical  tradition,  dis- 
eases of  the  liver  are  more  frequent  in  tropic  countries  and  during  the 
warm  seasons  of  the  year.  Exact  proofs  of  these  statements  are  lacking, 
and  would  be  difficult  to  obtain.  We  can,  of  course,  readily  understand 
the  localized  occurrence  of  lesions  caused  by  certain  parasites,  such  as 
echinococcus,  of  the  relative  frequency  of  dysentery  and  amebic  abscesses 
in  tropic  countries,  and  of  malaria  in  southern  Italy.  These  differences, 
particularly  in  regard  to  the  geographic  peculiarities,  are  also  explainable 
by  differences  in  the  mode  of  life  of  different  peoples,  such  as  the  quan- 
tity of  alcohol  consumed,  perhaps  the  general  character  of  the  food, 
and  the  amount  of  exercise  taken.  These  are  all  important  determining 
factors.  The  statements  made  in  regard  to  the  influence  of  hot  climates 
are  based  principally  on  observations  made  on  Europeans  that  had  im- 
migrated into  those  countries.  The  appearance  of  "bilious"  diarrheas 
accompanied  by  fever,  so  frequently  noted,  has  led  to  the  conclusion 
that  the  functional  acti\ity  of  the  liver  was  increased.  Even  did  these 
attacks  signify  an  increase  in  the  formation  of  bile,  it  would  not  neces- 
sarily indicate  an  increase  in  the  metabolic  functions  of  the  liver.  We 
are,  it  is  true,  justified  in  drawing  such  a  conclusion  indirectly  from  the 
fact  that,  owing  to  a  smaller  demand  for  the  production  of  body-heat, 
less  oxygen  is  absorbed  and  oxidation  is  reduced.  As  a  result  of  this, 
we  might  expect  that  some  of  the  intermediary  products  of  metabolism 
would  not  be  completely  oxidized  and  would  accumulate  in  the  liver. 
In  this  manner  both  an  excessive  functional  strain  is  imposed  and  quali- 
tative changes  in  the  function  of  the  liver  are  produced.  This  condition 
will  occur  the  more  readily,  the  more  food  is  ingested  beyond  that  re- 
quired for  the  needs  of  the  body.  Thus,  the  first  few  years  of  a  sojourn 
in  the  tropics  are  particularly  "deleterious  to  Europeans  for  the  reason 
that  the  adjustment  of  general  metaboUsm  to  the  new   conditions  is 
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only  slowly  accomplished,  and  because  the  necessary  reduction  in  the 
amount  of  food  taken  is  not  made  at  once.  Among  the  natives,  and  among 
the  women  and  children  of  the  European  residents,  diseases  of  the  Uver 
(aside  from  the  parasitic  forms)  are  not  more  frequent  than  in  other  regions. 
In  men  the  greater  disposition  to  these  diseases  becomes  less  noticeable 
in  proportion  to  the  care  they  exercise  in  changing  their  accustomed 
mode  of  life  by  adopting  a  more  moderate  and  less  nitrogenous  diet. 
According  to  the  general  consensus  of  opinion,  the  use  of  alcohol  in  even 
moderate  doses  is  especially  pernicious,  just  as  in  other  countries  similar 
quantities  of  alcohol  act  more  unfavorably  if  less  bodily  exercise  is  taken 
or  if  the  stomach  is  empty. 

According  to  Cayley,  the  following  proportion  of  diseases  of  the  liver  is  seen 
among  the  British  troops  in  India  for  each  1000  per  annum : 

European  Soldiers.  Native  Soldiers. 

Cases  of  sickness 24.5    per  mille  1.6     per  mille. 

Mortality 1.43  per  mille  0.11  per  mille. 

The  predisposition  to  dysentery  and  malaria,  on  the  other  hand,  is  the  same  for 
both. 

In  India  Europeans  seem  to  suffer  more  from  diseases  of  the  liver  than  they  do  in 
Ceylon  and  in  the  West  Indies.  This  is  particularly  the  case  in  Madras,  where  the 
temperature  is  uniformly  high  during  the  whole  year.  In  India  residence  in  the 
mountainous  districts  is  not  favorable  for  patients  with  diseases  of  the  liver  because 
of  the  diarrheas  and  chillings  to  which  they  are  subject  in  such  localities. 

The  following  table  shows  the  influence  of  alcohol  on  diseases  in  general : 

In  the  Whole  Army.    Among  the  Temperate. 

Diseases     75  per  mille  41  per  mille. 

Mortality 15  per  mille  3  per  mille. 

Whenever  the  liver,  for  any  of  the  reasons  detailed  above,  is  in  a 
state  of  unbalanced  equilibrium,  it  is  readily  seen  that  even  slight  ex- 
ternal influences  may  produce  actual  diseases.  Such  a  role  is  played 
by  dyspepsia.  Other  agencies,  also,  that  would  not  be  considered 
important  predisposing  factors  at  home,  such  as  the  heat  of  the  sun, 
fatigue,  sudden  chilling,  particularly  during  sleep,  are  capable  of  doing 
much  harm  under  these  conditions. 

The  forms  of  hepatic  lesions  peculiar  to  warm  climates  are  acute, 
parenchymatous,  and  suppurating  hepatitis,  chronic  enlargement  of  the 
liver,  and  the  complication  of  jaundice  in  all  acute  diseases. 

The  seasonal  differences  in  the  appearance  of  certain  diseases  of  the 
liver,  as  shown  by  the  frequent  occurrence  of  icterus  even  in  temperate 
climates,  perhaps  depend  upon  differences  in  the  bacterial  flora  of  the 
articles  of  diet  and  the  consequent  changes  in  the  bacterial  contents  of 
the  intestinal  tract. 

The  relation  between  the  action  of  the  liver  and  disturbances  of 
metabolism  is  probably  verj^  intimate,  and  at  the  same  time  is  very 
little  understood.  French  and  EngUsh  authors  particularly,  more  in- 
stinctively than  from  any  exact  reasoning,  attribute  a  great  significance 
to  the  liver  in  the  causation  of  gout  (a  term  by  them  widely  applied). 
There  can  be  no  doubt  that  the  function  of  the  liver  is  perverted  in 
diabetes  mellitus,  and  in  many  cases  of  obesity  it  is  probable  that  some 
one  of  its  many  functions  is  overactive. 

Such  qualitative  changes  and  perversions  of  its  function  may  be 
followed  by  anatomic  changes  and  permanent  impairment  of  function. 
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A  ])riinarv  functional  disturl^ancc  of  ilic  li\cr  may  often  produce  these 
metal )olic  [XTversions. 

As  in  the  majority  of  thseases,  a  combination  oi  a  variety  of  conch- 
tions  and  (h'fects  is  ahnost  always  necessary  to  produce  lesions  f)f  the 
liver;  any  one  of  the  difTerent  factors  alone  would  probably  not  have 
been  able  to  cause  the  lesion. 
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4.    GENERAL   SYMPTOMATOLOGY. 

In  the  clinical  picture  of  diseases  of  the  liver  local  symptoms,  both 
subjective  and  objective,  are  inconspicuous.  The  same,  as  we  have 
seen,  applies  to  the  study  of  the  physiology  of  the  liver,  in  which  the  local 
manifestations  of  functional  activity  are  less  apparent  than,  for  ex- 
ample, in  the  case  of  the  thoracic  organs  or  even  of  the  stomach  and 
intestine.  The  shape  and  size  of  the  liver  are  changed  only  in  severe 
and  in  long-continued  diseases.  We  have  already  discussed  the  method 
of  determining  these  changes  and  the  degree  of  accuracy  of  the  results. 

Pain  is  of  subordinate  importance  as  a  symptom,  as  the  parenchyma 
of  the  liver  is  non-sensitive,  and  consequently  a  great  many  diseases 
of  the  liver  run  their  course  without  producing  any  pain.  Among  these 
we  can  mention  fatty  infiltration,  amyloid  degeneration,  the  A'arious 
forms  of  cirrhosis,  and  echinococcus  disease.  Even  great  enlargement 
of  the  liver,  if  it  progresses  and  develops  slowly,  ma}'  be  painless  and 
may  only  cause  disagreeable  subjective  symptoms  by  impeding  some 
of  the  movements  of  the  body,  by  interfering  with  respiration,  and  by 
interfering  with  the  function  of  neighboring  organs,  such  as  the  heart, 
stomach,  and  intestine. 

Pain  proper  in  the  hepatic  region  is  caused  by  lesions  of  the  serous 
covering  of  the  organ  and  of  the  bile-passages. 

Pain  in  the  serous  covering  is  most  frequently  caused  by  direct 
inflammation  of  tliis  tissue  or,  less  frequently,  by  distention  of  the  capsule 
of  the  liver  in  very  rapid  enlargement  of  the  organ.  Consequently,  a 
great  many  diseases  of  the  liver  are  occasionally,  though  not  constantly, 
painful.  Examples  of  these  are  rapidly  developing  hyperemia,  phos- 
phorus-liver, abscess,  and  syphilitic  hepatitis.  Carcinoma  and  acute 
atrophy  are  also  occasionally  very  painful.  Sometimes  the  pain  is 
distributed  over  the  whole  organ ;  in  other  cases,  particularly  in  localized 
lesions,  it  is  found  only  in  the  diseased  area. 

Pressure  usually  aggravates  all  forms  of  hepatic  pain,  as  do  move- 
ments and  all  forms  of  succussion,  such  as  riding  on  horseback.  If  the 
patient  lies  on  the  left  side  or  bends  the  body  toward  the  left,  pain  origi- 
nating from  the  serous  covering  of  the  liver  is  usually  ameliorated,  while, 
on  the  other  hand,  if  the  liver  is  ver}^  much  enlarged,  the  position  on  the 
right  side  seems  to  afTord  more  relief  and  to  remove  some  of  the  pressure 
exercised  on  neighboring  organs. 
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Pain  in  the  right  shoulder  is  a  peculiar  symptom  that  is  found  in 
many  diseases  of  the  liver,  either  in  connection  with  or  independent 
of  locaUzed  pain.  The  pain  may  radiate  from  the  shoulder  to  the  side 
of  the  neck,  to  the  scapula,  or  into  the  right  arm.  It  may  be  either 
indefinite  in  character,  or  drawing,  tugging,  or  burning,  and  is  often 
aggravated  by  pressure  over  the  liver  or  by  movements  of  the  arm.  It 
is  found  chiefly  in  abscess  and.  in  hyperemia,  but  also  in  echinococcus 
disease  and  in  carcinoma,  and  occasionally  in  syphihs  and  choleUthiasis. 
This  pain  seems  to  be  present  only  in  diseases  that  involve  the  convex 
surface  of  the  liver.  In  abscess  of  the  left  lobe  it  may  be  occasionally 
felt  in  the  left  shoulder.  It  is  a  referred  pain,  and  is  explained  by  the 
anatomic  distribution  of  the  sensory  nerves  supplying  the  shoulder  and 
the  serous  covering  of  the  convex  surface  of  the  liver.  The  phrenic 
nerve  sends  sensory  branches  to  the  liver  through  the  suspensory  hga- 
ment.  This  nerve  arises  from  the  fourth  cervical  nerve,  and  from  the 
same  place  come  the  sensory  branches  to  the  region  of  the  right  shoulder. 
Irritation  traveling  along  the  branches  of  the  phrenic  is  transmitted 
along  these  fibers  to  the  fourth  spinal  segment,  and  is  there  transmitted 
from  ganglion  cell  to  ganglion  cell. 

This  shoulder  pain  is  of  clinical  importance,  inasmuch  as  it  may,  in 
certain  stages  of  different  diseases  of  the  liver,  be  the  only  symptom 
pointing  to  an  involvement  of  this  organ. 

The  pain  starting  from  the  bile-passages  does  not  originate  in  the 
mucous  lining,  but  in  the  muscular  wall  of  these  ducts,  and  is  caused 
directly  by  the  stretching  of  their  walls  and  by  spasmodic  contraction. 
The  character  of  the  pain  is  altogether  different  from  that  of  the  other 
just  described,  in  that  it  is  called  a  coHcky  pain,  like  all  similar  forms 
of  pain  emanating  from  hollow  organs.  It  is  usually  observed  in  impac- 
tion of  gall-stones,  and  will  be  described  in  a  following  section.  It  is 
distinguished  from  other  forms  of  hepatic  pain  by  its  intensity,  its  periodic 
exacerbations,  and  the  fact  that  it  is  comparatively  independent  of 
external  pressure.  This  colicky  pain  usually  radiates  into  remote  parts 
of  the  body,  into  the  epigastrium,  and  toward  the  back.  It  is  frequently 
accompanied  by  refiex  symptoms,  such  as  vomiting,  general  pallor, 
collapse,  and  chills  with  elevation  of  temperature. 

Some  interesting  information  in  regard  to  the  origin  of  the  pain  was  obtained 
from  the  study  of  a  patient  whose  gall-bladder  was  opened  under  local  anesthesia  by 
Professor  Bier,  and  a  large  number  of  gall-stones  removed.  Tugging  at  the  gall- 
bladder produced  violent  pains  similar  to  those  that  the  patient  had  experienced 
during  her  attacks  of  gall-stone  colic.  Pain  in  the  shoulder  was  absent  during  this 
manipulation,  although  the  patient  had  complained  of  it  six  months  previously  to 
the  time  when  she  was  admitted  to  the  clinic  with  the  diagnosis  of  perityphlitis, 
the  pain  in  the  shoulder  then  first  directing  attention  to  the  liver  as  the  seat  of  trouble. 

Of  all  the  disturbances  of  the  hepatic  functions,  those  concerned  in 
the  formation  of  bile- pigment  would  be  the  most  readily  recognizable 
were  it  not  for  the  fact  that  the  proportion  of  bile  normally  evacuated 
with  the  feces  is  so  varying  an'd  changeable.  We  are  altogether  unable 
to  control  this,  and,  consequently,  cannot  determine  fluctuations  in  the 
amount  of  pigment  contained  therein.  It  has  been  already  shown  above 
why  the  color  of  the  feces  is  no  index  for  the  amount  of  bile-pigment 
secreted. 

From  a  symptomatic  point  of  view  the  reabsorption  of  bile  is  more 
important,  as  it  is  this  which  leads  to  icterus.     As  this  condition  is 
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readily  recognized,  it  acquires  a  great  clinical  significance,  but  it  has  a 
very  tlifTcrent  significance  in  difTerent  cases. 

Disturbances  of  the  appetite  and  of  the  bowels  are  important,  although 
in  only  a  certain  pni])()rti()n  of  cases  are  these  the  direct  result  of  the 
disturbed  secretion  of  the  liver,  being  more  frequently  manifestations 
of  concomitant  disturbances  in  the  function  of  the  stomach,  the  intestine, 
or  the  pancreas. 

Changes  in  general  metabolism  as  a  result  of  diseases  of  the  liver  are 
clinically  manifested  by  changes  in  the  urine.  This  is  frequently  diminished 
in  (|uantity,  forms  a  sediment,  and  is  darker  in  color,  these  changes  V>eing 
due  partly  to  a  greater  concentration,  partly  to  the  presence  of  Inlirubin, 
and  partly  to  an  increa.se  in  the  quantity  of  urobilin  and  indoxyl.  It  is 
true  that  these  changes  in  color  may  be  due  to  still  other  causes,  and  that 
they  cannot,  as  -vvas  formerly  thought,  be  interpreted  to  signify  in  all 
cases  that  the  liver  is  involved.  Decrease  in  the  excretion  of  urea,  in 
the  excretion  of  ammonia,  alimentary  glycosuria,  and  increased  toxicity 
of  the  urine  are  all  found  in  diseases  of  the  liver,  but  the  methods  of 
determining  these  changes  arc  too  complicated  and  tedious  for  practical 
use,  particularly  as  their  significance  is  not  positively  determined.  The 
French  school  of  investigators  especially  emphasize  and  somewhat  over- 
rate the  significance  of  these  urinary  abnormalities.  For  the  present 
they  have  a  theoretic  interest  only. 

The  hemorrhagic  diathesis  may  be  considered  an  indication  of  per- 
verted nutrition  and  of  changes  in  metabolism.  It  is  found  after  icterus 
has  existed  for  some  time,  and  occasionally  before  the  appearance  of 
other  grave  sATnptoms  of  hepatic  disease.  Hemorrhages  into  the  retina 
make  their  appearance  especially  early  (Litten). 

The  disturbances  of  the  general  health  vary  greatly  in  diseases  of 
the  liver.  In  localized  lesions  they  may  be  slight  or  absent,  but  in 
diffuse  diseases  of  the  whole  organ  they  are  always  present.  This  applies 
even  to  diffuse  but  transient  forms,  such  as  catarrhal  icterus.  These 
general  disturbances  consist  in  a  change  of  disposition,  the  aspect  of 
illness,  loss  of  strength,  and  emaciation.  According  to  various  external 
conditions  and  the  temperament  of  the  patient,  these  different  symp- 
toms appear  ^\-ith  var^-ing  prominence,  and  the  physician  should  take 
them  into  consideration  for  both  diagnosis  and  prognosis.  As  a  rule, 
the  disturbances  are  slowly  developed,  but  they  often  suddenly  and 
unexpectedly  arise.  They  are  found  not  only  in  pronounced  icterus, 
but  also  when  it  is  absent  or  when  the  skin  is  only  slightly  discolored. 
It  appears  that  such  patients  are  in  a  state  of  unstable  equilibrium,  so 
that  small  external  causes  may  produce  serious  aggravations  of  their 
condition.  One  of  the  causes  of  these  sudden  exacerbations  is  a  diminu- 
tion in  the  excretorv'  function  of  the  kidneys,  which,  it  would  appear,  can 
for  a  long  time  act  \'icarioiLsly. 

Disturbances  of  circulation  in  the  area  of  the  radicles  of  the  portal 
vein  are  frequently  found,  as  a  result  either  of  primary  disturbances  of 
the  circulation  in  the  hepatic  capillaries  or  intrahepatic  branches  of  the 
portal  vein  (cirrhosis,  syphilis),  or  of  compression  of  the  portal  vein  itself 
(more  rarely,  of  the  hepatic  veins),  or  of  diseases  of  its  waUs.  If  these 
circulatory  disturbances  reach  a  high  grade,  ascites  and  swelling  of  the 
spleen  occiu-,  the  former  being  often  so  pronoimced  that  it  obscures  all 
other  e\'idences  of  disease. 

The  action  of  the  heart  and  the  respiration  are  impaired  only  as  a 
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result  of  the  disturbance  of  the  general  health,  mechanically  by  the 
ascites,  or  occasionally  by  contiguity.  As  symptoms  of  these  conditions 
Labadie-Legrave  names  palpitation,  intermittent  cardiac  action,  a  feeling 
of  oppression,  and  attacks  of  angina  pectoris.  In  icterus  the  action  of 
the  heart  is  usually  slowed. 

Disturbances  of  the  nervous  system  are  quite  frequently  observed, 
especially  when  jaundice  is  present.  Pruritus,  slowing  of  the  heart, 
and  disturbances  of  vision  are  those  most  frequently  presented.  If 
the  icterus  persists  for  a  long  time,  but  occasionally  even  without  the 
existence  of  icterus,  severe  nervous  symptoms  are  seen  where  chronic 
disease  of  the  parenchyma  of  the  liver  has  produced  marked  organic 
changes,  especially  if  atrophy  is  pronounced.  As  in  uremia,  these  may 
appear  suddenly  or  develop  gradually.  In  the  more  chronic  cases  they 
are  usually  preceded  by  loss  of  strength  and  disturbances  of  nutrition. 
The  chief  nervous  disturbances  observed  are  pruritus  and  changes  in 
disposition  and  the  amount  of  psychic  energy.  The  mental  disturbances 
may  progress  to  drowsiness,  unconsciousness,  and  coma.  The  more 
severe  degrees  of  disturbances  of  the  nervous  system  may  be  accom- 
panied or  interrupted  by  delirium  and  convulsions. 

Those  states  that  have  been  called  delirium  or  coma  hepaticum  re- 
semble, as  previously  explained,  both  the  symptoms  seen  in  animals 
after  experimental  removal  of  the  liver  and  certain  forms  of  intoxication. 
It  is,  in  fact,  probable  that  they  are  produced  by  an  auto-intoxication 
•with  substances  that  are  formed  within  the  body ;  in  other  words,  it  is  an 
hepatotoxemia. 

The  poisons  may  be  of  various  origin.  They  may  be  either  products 
of  the  diseased  liver-cells  themselves  or  substances  which  should  normally 
be  retained  and  excreted  by  the  liver,  but  which,  when  the  organ  is 
diseased,  enter  the  circulation.  Among  these  toxic  substances  must  be 
mentioned  carbaminate  of  ammonia,  which  has  been  especially  incrim- 
inated by  Nencki.  Other  factors  may  consist  of  toxins  produced  by 
putrefactive  processes  within  the  intestine  and  intermediary  products 
of  general  metabohsm  (among  the  latter,  possibly  certain  acids).  At 
times  some  of  the  constituents  of  the  bile  participate  in  this  hepato- 
toxemia or  hepatic  auto-intoxication.     (Compare  page  440.) 

It  is  possible  that  the  sudden  development  of  severe  nervous  symp- 
toms occurs  at  a  time  when  the  vicarious  excretory  function  usually 
assumed  by  the  kidneys  or  other  organs  suddenly  becomes  insufficient, 
so  that  the  body  is  suddenly  exposed  to  the  bad  effects  of  an  uncom- 
pensated insufficiency  of  the  hepatic  function.  When  the  latter,  which 
may  be  called  hepatargia,  is  developing  slowly,  it  is  manifested  chnically 
by  less  violent  symptoms,  such  as  slight  changes  in  the  general  nutrition, 
shght  loss  of  strength,  and  slight  changes  in  the  disposition  of  the  patient. 

The  same  is  seen  in  uremic  and  diabetic  forms  of  intoxication.  Here, 
also,  those  cases  that  occur  suddenly  are  the  most  striking,  yet  a  great 
many  cases  develop  less  significant  symptoms  whose  dependence  upon 
the  systemic  poisoning  can  only  be  discovered  on  very  careful  examina- 
tion. There  are,  also,  all  grades  of  transition  between  these  two.  All 
three  forms  of  intoxication  (hepatic,  uremic,  and  diabetic)  have  specific 
symptoms,  but  they  all  resemble  each  other  in  that  the  nervous  symp- 
toms are  rather  vague  and  indefinite  (appearing  either  as  irritability  or 
depression)  and  differ  in  almost  every  case.  This  variability  in  the 
intensity  of  the  manifestations  of  toxemia  is  in  all  probability  due  to 
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differences  in  tlio  constitution  of  the  toxic  material  and  the  rapidity 
of  its  accumulation. 

As  a  rule,  acute  attacks  of  hepatic  auto-intoxication  appear  within 
a  few  days  before  death,  and  are,  therefore,  premortal  or  terminal  symp- 
toms. Tliis  form  of  auto-intoxication  terminates  favorably  much  more 
rarely  than  does  that  of  uremic  and  diabetic  poisoning,  and  a  patient 
hardly  ever  recovei-s  after  it  is  well  developed.  In  the  milder  and  more 
gradually  developing  forms  of  hepatargia  a  restitution  to  normal  is 
possible.  i>articularly  in  cases  in  which  the  disturbance  of  the  hepatic 
function  is  dvie  to  removable  biliary  obstruction.  These  are  the  cases 
that  formerly  were  wrongly  called  bile-intoxication  or  cholemia. 

It  is  not  possible  in  some  cases  to  state  definitely  that  a  certain 
syndrome  of  nervous  symptoms  is  due  to  hepatic  toxemia,  becaase  a 
number  of  other  diseases  can  produce  similar  states.  Among  those 
capable  of  producing  coma  should  be  mentioned  chronic  alcoholism, 
nephritis,  meningitis,  tuberculosis,  and  certain  febrile  complications. 
Chronic  alcoholism  and  lead  intoxication,  also,  may  cause  delirium  and 
convulsions.  Frequently  there  is  a  mixture  of  causes  of  nervous  symp 
toms,  such  as  the  combination  of  alcoholism  and  chronic  nephritis. 
The  form  that  these  nervous  disturbances  assume  is  manifold  and  but 
slightly  characteristic,  at  times  even  simulating  insanity.  The  diag- 
nosis must  be  made  from  other  SATnptoms  pointing  to  an  involvement 
of  the  liver.  L.  Le^y,  who  has  collected  a  niunber  of  these  cases,  is  of 
the  opinion  that  in  hepatic  coma  mydriasis  is  more  frequently  seen, 
while  in  uremia  myosis  is  usually  present. 

Ocular  manifestations  are  seen  only  in  severe  cases  of  hepatic  disease. 
They  are  xanthopsia,  hemeralopia,  retinal  hemorrhages  (particularly  if 
a  severe  degree  of  icterus  is  present),  retinitis  pigmentosa,  and,  in  cir- 
rhosis, choroiditis  atrophicans. 

The  temperature  of  the  body  is  rarely  changed  in  diseases  of  the 
liver,  but  in  advanced  stages  of  general  disturbances  of  health  as  a  result 
of  disease  of  the  Uver  and  in  icterus  the  temperature  is  sometimes  sub- 
normal. 

In  suppiu-ative  processes,  invoh-ing  either  the  parenchyma  of  the 
Hver  or  the  mucous  membrane  of  the  bile-passages,  the  temperature  is 
usually  raised.  As  the  bile-passages  are  very  narrow,  suppurative  pro- 
cesses w-ithin  them,  as  a  rule,  lead  to  swelhng  of  the  mucous  membrane, 
■^•ith  retention  of  pus  and  fever  from  absorption.  These  forms  of  re- 
sorption fever  are  found  in  diseases  of  the  Uver,  even  when  the  suppura- 
tion is  of  xQvy  shght  degree  and  extent,  and  even  in  those  infections 
of  the  bile-passages  in  which  only  ver\'  small  quantities  of  pus  are  formed. 
The  fever  sometimes  assumes  so  irregular  a  type  that  it  may  be  con- 
founded with  malaria,  particularly  as  the  attacks  of  fever  occasionally 
run  a  course  that  resembles  that  of  the  tertian  or  the  quartan  t^-pe. 

Those  forms  of  febrile  attacks  ushered  in  by  a  chill  and  following 
the  impaction  of  a  gall-stone  are  especially  pecuhar.  They  may  be  only 
in  part  due  to  absorption. 

Concretions  of  bile  are  frequently  seen  in  combination  with  an  infectious  or  sup- 
purative form  of  cholangitis,  so  that  the  fever  due  to  impaction  may  ver>-  well  be 
combined  with  a  fever  from  absorption.  Following  Charcot,  French  authors  distin- 
guish a  definite  t^-pe  of  fever,  "  fehrh  intermittens  hepatica."  This  is  hardly  justified, 
since  in  manvotKer  situations  a  purulent  focus  can  exist  whose  source  and  nature  may, 
as  in  this  situation,  remain  often  for  a  long  time  hidden  from  recognition  and  cause 
a  similar  ''intermittent  fever." 


460  DISEASES  OF  THE  LIVER. 

The  fever  under  discussion  may  be  distinguished  from  malaria  (aside  from  the 
blood  examination)  by  an  evening  exacerbation  that  is  typical  of  all  forms  of  fever 
from  pus  absorption,  and  that  is  particularly  marked  in  hepatic  suppuration  owing 
to  hyperemia  of  the  liver  during  digestion.  The  taking  of  the  temperature  at  short 
intervals  will,  in  addition,  show  a  very  irregular  type  of  fever. 
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5.  DIAGNOSIS  IN  GENERAL. 

In  view  of  the  great  number  and  the  variety  of  the  functions  of  the 
liver,  it  will  usually  be  found  that  when  the  liver  is  diseased  other  organs 
also  are  involved.  Sometimes  the  liver  is  primarily  involved,  sometimes 
secondarily,  and  occasionally  the  lesions  of  the  liver  and  of  the  other 
organs  are  caused  by  the  same  agency.  It  is  not  always  possible  to 
decide,  even  at  autopsy,  into  which  category  the  lesions  fall,  and  from 
the  clinical  picture  the  participation  of  the  liver  in  a  given  syndrome 
is  not  always  clearly  indicated.  We  can  distinguish  four  types,  as 
follows : 

I.  The  changes  in  the  liver  (anatomic  or  functional)  are  accompani- 
ments of  other  diseases  and  are  not  recognizable  in  the  symptom-complex, 
although  they  have  a  share  in  its  production.  To  this  class  belong  the 
changes  in  the  hepatic  parenchyma  seen  in  the  course  of  many  infectious 
diseases,  miliary  pyemic  abscesses,  many  cases  of  miliary  tuberculosis 
and  of  secondary  carcinoma  of  the  liver,  and  probably,  also,  certain  of 
the  secretory  anomalies  observed  in  gastro-intestinal  catarrhs. 

II.  The  changes  that  occur  in  the  liver  are  recognizable  by  certain 
symptoms  and  signs,  but  are  insignificant  in  comparison  to  the  symp- 
toms of  the  primary  disease.  Such  conditions  are  congestion  of  the 
liver  in  the  course  of  certain  cardiac  lesions,  fatty  degeneration  of  the 
liver  in  general  obesity,  and  those  mild  degrees  of  chronic  hepatitis  that 
occur  in  the  course  of  those  cases  of  alcoholism  chiefly  presenting  mani- 
festations of  involvement  of  the  heart  or  brain. 

III.  Diseases  of  the  liver  proper  in  the  narrower  sense,  where  the 
hepatic  lesions  dominate  the  picture.  Examples  of  this  class  are  catar- 
rhal icterus,  cholelithiasis,  and  many  cases  of  abscess  and  echinococcus 
of  the  liver  and  of  pronounced  atrophic  cirrhosis. 

IV.  Diseases  in  which  the  symptoms  produced  by  the  liver  are  con- 
spicuous, but  in  which  the  liver  is  not  really  the  organ  primarily  involved 
and  is  only  affected  as  the  result  of  a  general  intoxication  or  infection. 
To  this  group  belong  cases  of  acute  phosphorus-poisoning,  many  cases 
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of  icterus  gravis,  many  cases  of  "alcohol  livor"  and  of  syphilis  of  the 
liver.  In  all  of  these  diseases  other  orphans  aro  damaged  too,  but  not 
to  such  a  marked  degree  as  the  liver.  Tliis  relative  preponderance  of 
the  symptoms  attril)Utal)le  to  the  liver  has  to  Ijc  kept  in  mind  in  forming 
a  clinical  judgment  u\n\  arriving  at  a  conclusion  in  many  instances  of 
disease. 

From  a  i)ractioal  j)oint  of  view  it  is  well,  finally,  to  remember  here, 
as  in  the  case  of  (Hher  organs  (as,  for  example,  the  lungs),  that  different 
diseases  of  the  liver  that  have  been  discussed  separately  may  occur  in 
the  organ  at  the  same  time  and  may  exercise  an  influence  on  each  other. 
As  an  illustration  of  this,  we  may  see  at  the  same  time  fatty  infiltration, 
cirrhosis,  hyperemia  from  stasis,  catarrhal  icterus,  and,  in  addition, 
possibly  in  the  same  individual,  gummata  or  concretions. 


6.  PROGNOSIS  IN  GENERAL. 

In  those  cases  in  which  a  disease  of  the  li\'er  is  only  apparently  the 
cause  of  illness  (in  the  sense  of  the  preceding  section), .but  in  which  in 
reality  some  general  disease  is  causing  certain  manifestatioas  of  hepatic 
involvement,  the  prognosis  is  naturally  unfavorable.  When  jaundice 
is  present,  the  course  of  the  disease  may  be  our  only  guide  in  deter- 
mining whether  the  hepatic  or  the  general  disease  is  priman.'. 

In  case  the  liver  alone  is  involved,  it  is  important  to  determine  whether 
the  organ  as  a  whole  is  affected,  or  whether  the  lesion  or  lesions  are 
localized  and  the  organ  is  only  partially  changed.  Localized  dis- 
eases (abscesses,  echinococcus,  gumma)  are  of  themselves  important 
because  a  certain  portion  of  the  organ  remains  capable  of  forming  the 
internal  and  external  secretions  and  can  act  \'icariously  for  the  diseased 
areas.  Ceteris  paribus  all  diffuse  diseases  of  the  liver  offer  a  less  favorable 
prognosis. 

Diseases  involving  one  or  more  of  the  large  systems  of  vessels  and 
ducts  are  especially  important  because  they  show  a  tendency  to  become 
diffuse.  This  apphes  most  markedly  to  the  bile-passages,  and  to  a 
lesser  degree  to  the  blood-vessels.  Pm-ely  mechanical  lesions  of  these 
vessels  and  ducts  are,  as  a  rule,  more  favorable  prognostically  than  are 
infectious  lesions. 

Toxic  diseases  are  usually  diffuse,  and  the  prognosis  depends  on  the 
removal  of  the  primary-  toxic  agent  early  in  the  disease.  This  is  par- 
ticularly the  case  in  alcohol  poisoning,  perhaps  in  the  lesions  produced 
by  digestive  toxins,  and,  finally,  in  malarial  infection. 

In  all  diseases  of  the  liver  it  is  of  paramount  importance,  from  a 
prognostic  point  of  ^'iew,  to  determine  whether  the  liver-cells  themselves 
are  involved.  It  must  be  remembered,  at  the  same  time,  that  the  degree 
of  functional  impairment  is  not  necessarily  proportionate  to  the  degree 
of  anatomic  alteration. 

Even  when  true  degeneration  of  liver-cells  occurs  and  when  many 
cells  perish,  these  changes,  as  a  rule,  progress  gradually  and  in  an  irregular 
manner,  so  that  the  relatively  intact  portions  can  \'icariously  assume 
the  role  of  those  parts  that  are  undergoing  degeneration.  In  this  manner 
the  interruption  of  the  hepatic  functions  is  ver\-  gradual  and  the  picture 
of  hepatargia,  or  the  hepatic  insufficiency  of  the  French  authors,  de- 
velops very  slowly  and  imperceptibly.     However,  in  these  cases  the 
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picture  of  hepatic  auto-intoxication  may  suddenly  appear.  We  must 
consider  the  prognosis  uncertain,  therefore,  in  every  case  of  icterus  of  long 
duration  or  obscure  origin,  as  well  as  in  those  accompanied  by  pronounced 
general  symptoms.  The  same  applies  to  those  cases  in  "'which,  even 
without  jaundice,  there  is  reason  to  expect  a  high  degree  of  parenchy- 
matous change.  As  a  rule,  the  clinical  symptoms  of  these  conditions 
are  not  very  significant  for  prognostic  purposes.  The  condition  of  the 
urine  is  important  in  the  sense  that  a  decreased  excretion  and  a  dark 
color  are  prognostically  unfavorable,  whereas  a  copious  excretion  and  a 
light  color  (sometimes  presenting  the  cKnical  picture  of  a  urinary  crisis) 
are  prognostically  favorable. 

In  many  cases  of  icterus  apparently  running  a  mild  course  a  sudden 
aggravation  of  the  general  condition,  that  may  even  terminate  fatally, 
is  sometimes  seen._  Both  during  the  treatment  of  the  disease  in  its 
active  stages  and  in  the  after-treatment  it  is  well  to  remember  how 
uncertain  the  prognosis  may  be  in  such  cases. 

As  in  the  case  of  many  other  diseases  involving  important  organs, 
a  cure  in  the  clinical  sense  does  not  really  constitute  a  cure.  As  a  matter 
of  fact,  a  certain  degree  of  functional  weakness  of  the  affected  organ 
usually  remains,  or  a  slow,  latent  progression  of  the  disease  continues. 


7,  GENERAL  TREATMENT, 

In  view  of  the  intimate  relation  of  the  hver  to  the  processes  of  nutri- 
tion dietetic  measures  form  an  important  portion  of  treatment.  The 
liver  may  be  rested,  so  to  speak,  by  withdrawing  all  food  for  a  time. 
This  measure  is  not  practical,  however,  for  the  reason  that  it  can  be 
carried  out  for  so  short  a  time,  and  because  of  all  organs  the  hver, 
particularly,  suffers  from  deficient  nutrition.  On  account  of  the  great 
significance  of  the  liver  in  general  metabolism,  it  is  dangerous  to  allow 
its  functional  activity  to  sink  below  a  certain  point,  and  a  certain  amount 
of  nourishment  must  be  ingested  to  maintain  its  proper  action. 

Acute  catarrhal  icterus  and  acute  parenchymatous  hepatitis,  in  par- 
ticular, call  for  the  smallest  possible  amount  of  food,  partly  in  order  to 
spare  the  hver,  partly  also  for  other  reasons.  In  all  other  cases  it  is 
only  necessary  to  hmit  the  amount  and  the  kind  of  food.  In  the  latter 
respect  the  general  constitution  of  the  patient  must  be  considered  as 
much  as  the  general  state  of  the  liver;  for  example,  the  amount  of  fats 
and  carbohydrates  may  have  to  be  Hmited.  In  hot  chmates,  it  is  said 
that  a  vegetarian  diet  best  protects  the  liver.  In  febrile  diseases,  accord- 
ing to  French  authors,  a  meat  diet  is  particularly  bad,  because  the 
detoxicating  function  of  the  hver  is  said  to  be  reduced.  They  recom- 
merid  milk,  starches,  and  sugars  for  the  formation  of  glycogen.  Such 
a  diet  corresponds  essentially  to  the  long-employed  fever  diet.  There 
can  be  no  doubt  that  it  is  indicated  for  many  other  reasons  more  im- 
portant than  the  saving  and  protection  of  the  hepatic  function. 

In  general,  it  may  be  said  that  any  limitation  of  the  diet  to  any  one 
class  of  food  will  be  followed  by  an  excessive  strain  on  the  hver  in  diges- 
tion of  that  one  class.  In  the  absence  of  special  indications  the  following 
rules  may  be  formulated  for  the  regulation  of  the  diet  in  diseases  of  the 
liver:  viz..  Restriction  as  to  the  quantity  of  the  food,  with  a  mixed  diet 
of  simple  composition  and  preparation,  and  avoidance  of  all  irritating 
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articles  of  food.  The  three  types  of  food,  proteids,  carbohydrates,  and 
fats,  should  l)e  represented  in  the  food.  The  diet  .should  he  as  free  as 
possible  from  all  indi<iestil)le  residue  and  the  composition  of  each  meal 
should  lie  as  simj)le  as  j)o.^sil)le,  thus  avoiding  f)verloadinfj  of  the  gastro- 
intestinal tract,  retardation  (»f  difrestion.  and  the  f)ccurrence  (*{  jjutre- 
factive  chaufrcs.  T1k>  last  i)()int  is  jiarticularly  important  Vx-cause  it 
seems  that  the  bacteria  of  the  intestine  can  j)roduce  toxic  products 
capable  of  irritating  the  liver  in  the  same  manner  as  does  alcohol.  The 
latter  article  is  to  be  particularly  avoided,  as  it  .seems  to  be  ver>'  harmful 
to  the  liver,  especially  when  taken  in  concentrated  form  or  on  an  empty 
stomach.  Xatin'ally,  in  the  ca.se  of  alcohol,  as  of  other  articles  f)f  fortd, 
the  liver  alone  cannot  be  considered,  and  in  patients  that  have  been 
used  to  the  taking;  of  alcohol  the  stomach,  heart,  and  nervous  sy.stem 
must  be  considered,  and  it  may  be  necessary  to  administer  carefully 
graduated  doses  of  certain  alcoholic  beverages.  As  a  general  rule,  both 
the  laity  and  physicians  are  in  the  habit  of  prescribing  too  large  doses 
in  eases  of  this  kind.  The  same  remark  applies  to  spices,  which,  in 
addition  to  acting  harmfully  on  the  liver,  are  dangerous  because  they 
stimulate  the  patient's  appetite  and  cause  him  to  take  too  much  food. 
Among  this  class  of  foods  we  would  mention  in  particular  mustard, 
the  different  kinds  of  pepper,  radishes  and  horseradish,  onions,  celen*', 
ginger,  cinnamon,  cloves,  etc.,  also  coffee,  strong  meat-broths,  large 
quantities  of  salt,  and  the  emp}Teiimatic  substances  that  are  formed 
in  baking  and  roasting.  Because  of  the  latter,  white  meat  and  boiled 
meat  are  preferable  to  red  and  roasted  meat. 

It  is  also  well  to  remember  that  during  digestion  the  demand  upon 
all  of  the  functions  of  the  liver  is  increased,  so  that  the  quantity  of  food 
given  at  each  meal  should  be  small.  It  is  well,  therefore,  to  prescribe 
both  the  nimiber  of  meals  and  the  hours  at  which  they  should  be  taken, 
thus  both  regulating  the  amount  of  work  that  the  liver  has  to  do  and 
obtaining  certain  periods  of  rest  for  the  organ.  Larger  and  less  frequent 
meals  are  indicated  only  when  one  desires  to  produce  a  more  copious 
outflow  of  bile  for  the  purpose  of  flushing  the  bUe-passages,  as  in  certain 
diseases  of  the  bile-ducts. 

A  milk  diet  is  frequently  prescribed  for  certain  diseases  of  the  Uver, 
particular!}'  cirrhosis.  Milk,  in  fact,  fulfils  nearly  all  the  indications 
in  regard  to  dosage,  simplicity,  and  absence  of  all  irritating  qualities. 
The  ingestion  of  large  quantities  of  fluid  which  is  incidental  to  a  milk  diet 
is  desirable.  Besides  milk,  buttermilk  and  kefir  should  be  mentioned  as 
desirable  articles.  Glutinous  articles  of  food  are  useful,  as  they  are  so 
readily  assimilated.  Sometimes  a  vegetable  diet,  so  especially  advocated 
by  French  authors,  is  indicated,  particularly  when  torpidity  of  the 
intestine  exists  with  a  tendency  to  a  putrefaction  of  proteids. 

It  is  well  to  rest  after  meals,  both  for  the  sake  of  the  hver  and  for 
other  reasons,  because  by  this  precaution  the  functional  hj-peremia  of 
the  organ,  so  useful  for  digestion,  is  not  disturbed. 

As  many  chronic  diseases  of  the  liver  (hyperemia,  fatty  degeneration, 
chronic  hepatitis)  are  accompanied  by  a  condition  of  general  plethora 
and  a  general  retardation  of  metabohc  processes,  it  is  necessary'  to  pre- 
scribe a  certain  amount  of  physical  exercise.  By  this  circulation  is 
increased  and  combustion  is  advanced,  and  the  flow  of  blood  through 
the  hver,  in  particular,  is  accelerated,  because  with  increased  respiratory 
efforts  the  liver  is  rhythmically  compressed  and  the  venous  blood  is 
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made  to  flow  more  rapidly  into  the  heart.  The  kind  of  exercises  pre- 
scribed must  be  adapted  to  the  general  health  of  the  patient  and  to 
external  circumstances. 

It  is  well  to  avoid  all  compression  by  the  clothing,  in  view  of  the 
great  influence  that  such  compression  exercises  on  the  flow  of  blood  and 
of  bile  within  the  liver. 

Different  kinds  of  baths,  particularly  mud-baths,  are  useful  in  the 
hyperemias  and  in  hypertrophy  from  overingestion,  chiefly  because 
they  exercise  a  beneficial  effect  on  the  general  circulation  and  on  meta- 
bolism. 

The  regulation  of  the  intestinal  evacuation  is  very  important  in  all 
diseases  of  the  liver,  if  for  no  other  reason  than  that  retention  of  feces 
produces  pressure  on  the  organ,  and  a  mild  degree  of  catharsis  is  always 
indicated  in  these  cases.  It  is  useful  here,  too,  because  it  promotes  a 
more  rapid  elimination  of  the  toxins  that  may  have  been  formed.  Salines 
are  particularly  suitable,  notably  the  sulphates  of  sodium  and  of  mag- 
nesium, the  tartrates,  as  well  as  rhubarb,  aloes,  and  cascara. 

It  has  been  attempted  to  prevent  the  formation  of  intestinal  toxins 
by  the  administration  of  intestinal  antiseptics.  However  seductive  this 
plan  may  appear  on  theoretic  grounds,  it  is  uncertain  in  practice,  as  a 
disinfection  of  the  intestine  proper  can  hardly  be  produced.  Just  as 
the  bacterial  flora  of  the  intestine  in  health  changes  as  regards  its  com- 
position and  products  in  accordance  with  the  ingesta,  so  certain  medica- 
ments and  foods  may  produce  similar  alterations  in  disease;  yet  this 
subject  is  not  at  all  understood,  and  what  investigations  are  recorded 
are  tentative,  incomplete,  and  chiefly  based  on  an  unconnected  mass  of 
empiric  observations.  We  can  mention  the  following  substances  that 
might  be  employed  for  the  disinfection  of  the  intestine:  calomel  (0.1  to 
0.2  per  diem)  in  small  divided  doses  (Hanot  recommends  0.01  to  0.02 
in  the  morning  on  an  empty  stomach  for  a  week,  to  be  repeated  after 
a  week,  possibly  several  times) ;  the  sub  nitrate  or  salicylate  of  bismuth 
(2.0  to  6.0  per  diem) ;  salol  (2.0  to  6.0  per  diem) ;  naphthahn  (2.0  to  4.0 
per  diem) ;  resorcin  (1.0  to  3.0  per  diem) ;  ;?-naphthol  (1.0  to  3.0  per  diem). 
Hydrochloric  acid,  by  its  influence  on  gastric  digestion,  acts  indirectly. 
I  have  employed  pure  cultures  of  brewers'  yeast  with  great  advantage 
(dose  30  to  60  c.c.  per  diem).* 

The  excretion  of  the  m*ine  has  to  be  considered  in  the  treatment  of 
diseases  of  the  Hver  as  well  as  in  the  diagnosis.  The  indication  is  to 
produce  the  excretion  of  a  considerable  quantity  of  moderately  con- 
centrated urine.  In  the  first  place,  this  is  evidence  that  plenty  of  fluid 
is  circulating  through  the  liver;  in  the  second  place,  that  the  kidneys 
are  acting  as  a  safety-valve  for  the  removal  of  abnormal  quantities  of 
biliary  constituents  and  other  noxious  substances  that  may  have 
entered  the  circulation. 

In  icterus  the  regulation  of  the  diet  must  be  governed  chiefly  by  the 
condition  of  the  gastric  and  intestinal  mucosa,  and,  secondly,  by  the 
diminution  or  the  absence  of  the  bile  from  the  intestine.  The  latter 
contingency  demands  a  restriction  in  the  amount  of  fat  because  this 
would  not  be  absorbed  so  well ;  for  which  reason  the  carbohydrates  must 
be  given  as  a  substitute  for  the  fat,  even  though  they  are  apt  to  produce 
fermentation  and  meteorism.  Meat,  even  in  the  absence  of  bile,  is  well 
*  "  Verhandlungen  des  Congresses  fiir  innere  Medicin,"  1898. 
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digested.  When  there  is  niiich  putrefaction  in  the  intestine,  the  meat 
must  he  replaced  by  eggs  or  by  vegetable  albumin.  In  icterus  with 
simple  ol)struction  of  bile  it  is  necessary  to  individualize  in  regard  to  the 
diet.  This  Ls  made  apj)arcnt  by  the  groat  difTcrcnccs  ob.sorvcd  in  difTeront 
patients  in  rcgani  to  the  a.<.^imilati()n  of  fat.  and  the  diet  will  ha\(;  to  be 
modified  according  to  the  degree  of  fermentation  or  putrefaction  that 
happens  to  be  going  on  in  the  intestine. 

In  every  form  of  icterus  it  is  well  to  give  plenty  of  water  in  order  to 
promote  a  copious  secretion  of  urine.  When  sufficient  water  is  not 
taken  by  the  mouth,  it  is  well  to  admini.ster  enemata  or  even  to  give 
hypodermic  injections  of  normal  salt  solution.  Frequent  bathing  also 
exercises  a  favorable  influence  on  the  urinarj'  secretions. 

Mosler  and  Krull  have  recommended  the  methodical  use  of  enemata  of  water  in 
icterus  and  in  a  number  of  other  diseases  of  tii€  liver.  The  former  pre.scribes  lialf  a 
liter  of  lukewarm  water  three  times  daily,  tlie  latter  orders  from  half  to  one  liter  of 
water,  of  a  temperature  of  from  fifteen  to  twenty-two  degrees,  piven  slowly  and  re- 
tained as  long  as  possible.  These  enemata  act  by  the  water  absorbed,  by  the  flushing 
of  the  intestine,  and  by  stimulating  peristaLsis,  possibly  even  in  the  bile-ducts.  The 
latter  effect  (increased  peristalsis)  is  produced  by  the  cool  enemata,  while  absorption 
is  greater  after  those  that  are  warm.  Their  primarj*  effect  is  on  the  blood  and  the 
blootl-current  in  the  portal  vein,  and  in  this  way  perhaps  they  improve  the  nutrition 
of  the  liver-cells  and  the  secretion  of  the  bile.  Certain  animal  experiments  by 
Stadelmann  and  others  disprove  such  an  action  and  do  not  show  that  the  absorp- 
tion of  water  is  followed  by  such  beneficial  effect.  Occasionally  certain  intestinal 
antiseptics,  as  salicylate  of  sodium  and  naphthol,  are  added  to  the  enemata. 

Among  the  drugs  that  are  employed  in  the  treatment  of  diseases  of 
the  liver,  the  so-called  cholagogues  have  heretofore  occupied  a  high  place. 
Careful  tests  have,  however,  shown  that  a  number  of  these  remedies  (such 
as  calomel,  rhubarb,  and  others)  are  not  really  cholagogues,  although  this 
does  not  diminish  their  therapeutic  value,  empirically  discovert,  but 
merely  necessitates  some  other  explanation  of  their  action. 

The  f  ollo\^^ng  may  be  mentioned  among  the  cholagogues  that  possess 
some  clinical  value: 

The  bile-acids  (cholate  of  sodium  in  doses  of  0.3  to  1.5  per  diem), 
which  act  better  than  bile  itself,  are  excreted  by  the  liver  and  have  a 
tendency  to  increase  the  quantity  of  bile-salts  normally  circulating 
through  the  liver. 

Salicylate  of  sodium  in  doses  of  2.0  to  4.0  per  diem  and  salol  in  doses 
of  1.0  to  3.0  per  diem  (according  to  LewaschefT  and  others)  were  fomid 
by  Lepine  and  Dufom-  to  produce  h^-peremia  of  the  liver.  Benzoate 
of  sodium  belongs  to  the  same  class. 

Oleate  of  sodium  (ad^'ised  by  Blum  in  dose  of  0.25,  four  to  eight 
doses  per  diem)  is  a  more  rational  prescription  and  seems  to  produce 
less  injury  than  large  doses  of  olive  oil  or  of  lipanin  used  as  recom- 
mended by  Kennedy. 

In  addition,  oleum  terebinthinae,  terpene  hydrate,  euon}-min  (0.1 
once  or  twice  daily  or  oftener),  and  podophyllin  (0.02  from  two  to  four 
times  daily)  have  been  with  reason  recommended  as  cholagogues.  The 
cholagogic  action  of  sodium  bicarbonate,  sodium  sulphate,  and  sodium 
chlorate  is  not  positively  established.  The  most  reliable  physiologic 
cholagogue  is  a  full  meal  consisting  of  meat,  fat,  and  amylaceous  ma- 
terial. All  purgatives  act  as  cholagogues  in  the  sense  of  stimulating  the 
peristaltic  action  of  the  bile-ducts. 

A  decrease  in  the  excretion  of  bile  always  follows  an  increase  as  a 
30 
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natural  reaction.  The  flow  of  bile  is  also  lessened  directly  by  iodid  of 
potassium  and  atropin. 

In  addition  to  producing  quantitative  changes  in  the  secretion  of  the 
bile  by  dilution,  the  attempt  has  been  made  to  modify  it  qualitatively 
by  introducing  certain  substances  that  are  excreted  by  the  liver.  These 
were  expected  to  act  partly  upon  the  diseased  mucous  lining  of  the  bile- 
ducts,  and  partly  upon  the  bacteria  present  in  these  passages.  As 
"biUary  antiseptics"  sodiimi  salicylate  and  salol  in  particular  have  been 
employed.  Oil  of  turpentine  and  chloric  acid  enter  the  bile  in  the  same 
manner  as  does  salicylate  of  sodium.  This  does  not  apply  to  the  alkaline 
carbonates,  according  to  Stadelmann  and  his  pupils,  although  these  salts 
have,  for  a  long  time,  been  administered  for  this  purpose  in  the  form 
of  mineral  waters. 

With  regard  to  the  action  of  drugs  upon  the  other  functions  of  the 
liver-cells  we  know  much  less  than  we  do  in  the  matter  of  the  secretion 
of  bile.  Among  the  drugs  from  which  some  such  action  is  expected  the 
following  need  mention:  iodid  of  potassium  and  mercury  (particularly 
in  the  form  of  calomel)  in  chronic  inflammations,  especially  when  inter- 
stitial proliferation  is  present;  alkaline  carbonates  and  sulphates,  and 
sodium  chlorid,  particularly  in  fattj^  infiltration  and  in  hyperemia  from 
overeating. 

It  is  said  that  oU  of  turpentine  increases  oxidative  processes  within  the  liver — a 
very  doubtful  point.  We  know  that,  in  addition  to  merciuy,  other  metals,  such  as 
iron  and  lead,  are  arrested  in  the  liver  and  are  therefore  capable  of  exercising  an  in- 
fluence on  its  function.  So  far  no  iise  has  been  made  of  this  property  in  the  therapy 
of  diseases  of  the  liver.  The  same  applies  to  certain  substances  that  are  especially 
toxic  for  the  liver,  namely,  phosphorus,  antimony,  and  arsenic. 

It  was  formerly  believed  that  sulphuretted  hydrogen  and  the  alkaline  sulphids 
in  certain  mineral  waters  could  act  as  solvents  (Roth),  but  it  is  probable  that  the 
action  of  these  substances  can  be  explained  in  a  different  manner. 

It  may  be  stated  generally  that  the  medicamentous  treatment  of 
diseases  of  the  Uver  is  based  more  on  empiricism  than  on  an  exact  ex- 
perimental basis.  Vi'Tien  the  attempt  has  been  made  to  found  a  rational 
therapeusis  on  an  experimental  basis,  the  results  obtained  in  many 
instances  have  not  agreed  with  clinical  observation.  At  the  same  time, 
it  must  be  remembered  that  the  functions  of  the  liver  are  exceedingly 
complicated,  so  that  the  effects  of  medicaments  influencing  them  must 
necessarily  also  be  complicated  and  difficult  to  understand.  In  addition, 
the  sphere  of  action  of  a  certain  drug  may  frequently  be  in  a  totally  differ- 
ent region  than  is  expected,  wliile  the  functions  of  the  hver  are  imques- 
tionably  in  many  instances  modified  indirectly  either  by  the  effect  of  a 
given  drug  on  the  heart,  on  the  digestive  tract,  on' respiration,  or  on  the 
excretory  function  of  the  kidneys.  In  view  of  all  this,  the  treatment  of 
diseases  of  the  liver  must  still  rest  upon  clinical  observation  and  ex- 
perience, which  can  be  controlled  only  by  experiment. 

Besides  dietary  regulations,  the  group  of  purgatives  seem  to  play  the 
most  important  role  in  the  treatment  of  hepatic  diseases;  but  it  is  not 
definitely  determined  that  their  beneficial  effect  can  be  attributed  to 
their  evacuating  action  alone. 

The  adininistration  of  mineral  waters  is  very  important  in  the  treat- 
ment particularly  of  chronic  diseases  of  the  liver.  The  most  important 
of  the  alkaline  waters  are  Vichy,  Neuenahr,  Ems,  Bilin,  and  Salzbrunn ; 
of  the  alkaline-saline  are  Carlsbad,  Bertrich,  Marienbad,  Franzensbad, 
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Elster,  Rippoldsaii,  and  'rarrasj);  of  llic  hot  salt  springs  arc  Wiesbaden, 
Aix-la-Cha|)i'lle,  Hadcii-Haden,  liourhoiinc,  Kissiiij^cii,  aiul  Horiilnirg. 

It  may  be  saiil  that  the  liot  waters  iiientioned  act  cliiefly  upon  tlie 
parenchyma  of  the  liver  tlirectly  and  on  the  secretion  and  composition 
of  the  bile,  whereas  the  cold  sprinpjs  princij)ally  affect  intestinal  digestion 
and  promote  the  i)eristalsis  both  of  the  int(>stine  and  ol  tin;  bile-ducts. 
Of  the  latter  less  is  probably  absorbed,  lor  the  purpose  of  promoting 
peristalsis  we  can  also  employ  the  bitter  waters. 

The  attemj)t  has  been  made  to  influence  the  functions  of  the  liver 
by  certain  local  measures,  such  as  local  abstraction  of  blood,  massage, 
and  electricity. 

Local  bleeding  by  leeches  applied  to  the  region  of  the  liver  is  of  value 
in  all  forms  of  painful  perihepatitis  of  -whatever  origin.  As  it  is  not 
possible  to  influence  the  blood-current  within  the  liver  b)'  these  means, 
from  three  to  ten  leeches  have  been  applied  to  the  region  of  the  anus, 
for  the  purpose  of  relieving  congestion  in  the  portal  system,  just  as 
occurs  in  spontaneous  hemorrhoidal  hemorrhages.  This  procedure  w-as 
formerly  very  popular,  but  has  lately  fallen  into  disuse,  probably  without 
justification.     Sacharjin  recommends  the  application  of  leeches  to  the 

C0CC}'X. 

G.  Harley  attempted  to  -nnthdraw  blood  from  the  livor  directly  (so-called  "  phle- 
botomy ot  the  liver").  He  anesthetized  the  patient  and  introduced  a  trocar  having 
a  diameter  of  2  J  mm.  from  right  to  left  to  a  distance  of  about  twenty  centimeters,  and 
withdrew  about  six  hundred  cubic  centimeters  of  blood.  We  can  only  warn  against 
the  employment  of  this  measure.  It  is  recommended  particularly  in  "  enlargement 
and  inflammation"  of  the  liver.  In  one  case  it  produced  a  copious  hemorrhage  into 
the  bile-passages. 

The  application  of  the  ice-bag,  of  Priessnitz  compresses,  and  of 
cataplasms  has  been  proved  to  be  useful  in  inflammator}-  and  other 
pains  originating  from  the  serous  covering  of  the  liver  and  from  the 
gall-bladder.  It  is  very  doubtful  whether  these  measiu-es  can  exercise 
any  influence  on  diseases  of  the  hepatic  parenchyma  itself. 

Mechanical  treatment  of  diseases  of  the  liver  can  be  carried  out  by 
breathing  exercises  and  general  gymnastics,  particularly  by  such  exer- 
cises as  bring  the  abdominal  muscles  into  play.  Unless  it  is  enlarged 
the  liver  is  not  accessible  to  manual  massage,  and  these  manipulations 
are,  moreover,  hardly  indicated.  It  is,  at  the  same  time,  not  impossible 
that  the  lower  surface  of  the  liver,  and  possibly  the  bile-passages,  may 
be  influenced  by  general  abdominal  massage  if  the  abdominal  walls  are 
considerably  relaxed.  C.  Gerhardt  has  recommended  direct  massage 
of  the  gall-bladder,  if  possible  combined  with  manual  compression,  in 
icterus  simplex,  in  order  to  thus  remove  the  obstructing  plug  of  mucus. 
In  case  the  gall-bladder  cannot  be  reached,  he  recommends  the  ap- 
plication of  a  strong  induced  current  with  slow  interruptions  oyer  the 
region  of  the  gall-bladder.  There  is  no  doubt  but  that  the  good  results 
claimed  for  tliis  method  of  treatment  must  be  attributed  in  large  part 
to  the  increased  peristaltic  action  of  the  intestine  and  of  the  bik^ducts 
that  it  produces  reflexly. 

The  punctiu-e  of  the  abdomen  for  the  removal  of  ascitic  fluid  also 
acts  beneficially  in  a  mechanical  way  by  the  removal  of  the  excessive 
pressure  and  permitting  normal  circulation  of  the  blood  and  of  the  bile 
to  be  re-established. 
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Surgical  procedures  are  often  crowned  mth  success,  and  within  late 
years  are  being  employed  more  and  more.  They  are  usually  directed 
toward  the  removal  of  biliary  concretions  and  a  correction  of  the  lesion 
resulting  from  their  impaction.  In  addition,  abscesses  of  the  liver,  and 
echinococcus  cysts  are  amenable  to  surgical  treatment,  and  tumors 
can  sometimes  be  removed.  [In  regard  to  the  operative  treatment  of 
ascites  see  page  714.] 

The  injection  of  certain  medicaments  into  the  parenchyma  of  the  hver 
has  been  attempted  tentatively  here  and  there;  but  the  procedure 
promises  very  little.  The  injection  of  corrosive  sublimate  solution  (1  : 
1000)  into  echinococcus  cysts  has  been  successfully  employed. 

In  conclusion,  a  few  points  in  regard  to  the  special  treatment  of 
icterus  may  be  mentioned. 

It  is  frequently  necessary  to  relieve  patients  suffering  from  cutaneous 
pruritus,  and  measures  directed  toward  an  amelioration  of  this  symptom 
are  indicated  in  addition  to  the  general  measures  that  are  being  em- 
ployed. Of  greatest  importance  is  the  care  of  the  skin  by  warm  sponging 
and  bathing.  Washes  containing  dilute  acetic  acid,  lemon  juice,  slippery- 
elm,  or  amm.onia  are  beneficial,  and  baths  containing  bran,  potash,  or 
soda  are  recommended.  The  itching  may  be  relieved  also  by  powdering 
the  skin  with  starch  or  tycopodium,  to  which  salicylic  acid  or  menthol 
may  be  added,  or  by  washing  with  tar  soap  or  solutions  of  carbolic  acid 
(2%)  or  chloral  hydrate  (3%)  in  water  or  alcohol,  or  wdth  chloroform, 
ichthyol,  or  menthol,  or  salicylic  acid  dissolved  in  alcohol,  oil,  or  ether. 

These  different  measures  have  to  be  tried  to  determine  the  most 
useful  in  the  individual  case,  and  if  the  icterus  is  of  long  duration  it  is 
frequently  necessary  to  alternate  them  (see  Leichtenstern,  loc.  cif.,  p. 
27).  The  best  internal  narcotic  is  amylene-hydrate  in  the  dose  of  from 
one  to  two  grams. 

Stimulation  of  the  secretion  of  bile  is  frequently  advocated  in  icterus. 
This  is  indicated  only  in  those  cases  in  which  an  obstacle  to  the  outflow  of 
bile  is  situated  in  the  larger  bile-passages  and  where  the  obstacle  does  not 
produce  a  complete  occlusion  of  the  duct  and  is  presumably  removable. 
This  may  be  the  condition  in  certain  catarrhal  states  and  in  small  concre- 
tions. Ixi  one  respect  an  increase  in  the  secretion  of  bile  must  act  harm- 
fully in  every  case  of  icterus,  for  the  reason  that,  as  an  increased  amount 
of  biliary  constituents  enters  the  blood-current,  it  produces  certain  toxic 
symptoms  and  perhaps  acts  deleteriously  on  the  structure  of  the  hver 
itself.  This  bad  effect  will  increase  with  the  degree  of  obstruction 
presented  to  the  outflow  of  bile,  a  factor  impossible  to  estimate  during 
hfe. 

Stimulation  of  the  peristaltic  action  of  the  bile-ducts  mil  cause  an 
increased  absorption  during  the  time  of  the  contraction  of  the  ducts  in 
case  an  obstruction  exists  in  the  common  duct  and  the  pressure  is  trans- 
mitted backward  throughout  the  whole  system  of  biliary  canals.  On 
the  other  hand,  an  increase  in  the  peristaltic  movements  could  act  by 
shutting  off  the  pressure-wave  in  the  direction  of  the  liver  so  that  the 
increase  of  pressure  would  occur  onlv  in  the  direction  of  the  bile-stream. 
We  do  not  know  in  which  direction  the  peristaltic  wave  is  propagated. 
Mechanical  compression  of  the  gall-bladder  is  a  more  dangerous  pro- 
ceeding. If  the  external  orifice  of  the  bile-duct  is  occluded,  this  manipula- 
tion must  necessarily  produce  a  considerable  increase  of  the  bile-pressure 
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even  as  far  as  the  hile-cai)illarics,  and  in  this  manner  might  cause  minute 

extravasations  of  bile  and  necrotic  degeneration  of  portions  of  the  licputic 
parenchyma. 

[In  the  ori<]!;inal  dernian  e(Ution  the  possihiUty  of  forming  an  external 
fistnla  of  the  gall-l)hi(l(h'r  in  cases  of  chronic  jaundice  was  discussed,  and 
tiie  possil)h'  advantages  of  such  a  proceihire  wen;  considered.  Since  the 
appearance  of  the  work  this  has  earned  a  place  among  tiie  well-recognized 
means  of  surgical  relief  of  the  condition.  A  con.sideration  of  this  and 
the  many  other  surgical  measures  employed  at  the  present  time  in  cases 
of  more  or  less  permanent  biliary  obstruction,  would  be  out  of  place 
here  and  may  be  found  in  many  of  the  more  recent  text-books  on  surgery 
and  in  numeious  monographs  and  journals. — I'^d.] 

The  making  of  such  an  external  gall-bladder  fistula  seems  to  me  to 
possess  certain  advantages  over  a  gail-hladder-duodenal  fistula  (chole- 
cystentcrostomy)  for  the  reason  that  the  latter  is  much  more  readily 
infected,  both  during  the  operation  and  subsequently,  and  in  this  way 
it  may  cause  a  general  infection  of  the  bile-passages. 

In  hepatic  auto-intoxication  the  intestine  should  be  emptied,  diuresis 
should  be  stimulated,  and  the  activity  of  the  skin  should  be  promoted 
by  baths.  In  cases  of  severe  coma,  blood-letting  may  be  of  use  (L. 
Levi). 
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DISEASES  OF  THE  BILE-PASSAGES. 

(Quincke.) 

Diseases  of  the  bile-passages  only  rarely  occur  as  the  result  of  noxious 
influences  affecting  them  through  their  external  walls  by  continuity, 
although  inflammation  and  neoplasms  may  so  involve  them.  Diseases 
of  their  mucous  lining  are  far  more  frequent,  for  the  mucosa  may  suffer 
injury  by  substances  coming  from  the  liver-cells  or  the  bile-capillaries 
and  descending  with  the  stream  of  bile,  and  also  by  substances  from  the 
intestine,  which  ascend  in  a  direction  contrary  to  the  bile-current. 

The  first  kind  of  injury  may  be  inflicted  by  the  bile  itself  as  a  result 
of  a  change  in  its  normal  composition  or  owing  to  an  admixture  of  toxic 
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substances.  Instances  of  this  kind  are,  for  example,  catarrh  of  the 
smaller  bile-passages  in  acute  phosphorus-poisoning,  the  experimental 
form  of  poisoning  seen  after  the  administration  of  toluylenediamin,  the 
latter  converting  the  bile  into  a  viscid  slimy  substance  and  making 
it  more  difficult  for  the  bile-ducts  to  excrete  it. 

Such  descending  forms  of  disease  may  play  an  important  role  in  many 
acute  and  chronic  forms  of  hepatitis,  but  these  lesions  cannot  be  sepa- 
rated clinically  from  the  primary  disease.  The  inner  surfaces  of  the 
bile-passages  may  here  be  damaged  either  by  the  same  noxious  substances 
as  are  the  liver-cells  themselves  or  by  the  morbid  excretions  of  the  prim- 
arily diseased  liver-cells. 

It  is  further  conceivable,  although  so  far  not  demonstrated,  that 
bacteria  may  gain  an  entrance  into  the  bile-passages  from  the  blood 
and  may  produce  lesions  of  these  tissues. 

Experimentally  various  micro-organisms  have  been  found  to  gain  access  to  the 
bile.  Thus,  Bernabie  found  the  bacillus  of  rinderpest,  the  bacillus  of  anthrax, 
Friedlander's  and  Fraenkel's  pneumococcus ;  and  Pernice  and  Scagliosi  found  staphy- 
lococci, antlirax  bacilli,  and  Bacillus  subtilis  in  the  bile.  Gilbert  Dominici  failed 
to  find  streptococci  in  the  bile  after  injecting  them  into  the  blood.  These  authors, 
with  Thomas  and  Sherrington,  believed  that  microbes  enter  the  bile  only  if  foci  of 
disease  are  present  witliin  the  Uver  (Dominici,  loc.  cit.,  p.  101).  [For  statements 
regarding  contamination  of  bile  within  the  gall-bladder  see  below. — Ed.] 

The  bile-passages  are  much  more  frequently  involved  in  the  second 
manner  above  mentioned,  namely,  by  ascending  from  the  intestine. 

In  order  to  understand  the  mechanism  of  this  occurrence,  it  is  neces- 
sary to  recall  the  peculiar  manner  in  which  the  main  bile-duct  enters 
the  intestine.  It  passes  obliquely  through  the  wall  of  the  intestine 
and  terminates  in  a  papilla  or  a  fold  of  the  mucous  membrane  of  the 
duodenum,  a  strong  muscular  sphincter  surrounding  the  orifice. 

The  pars  intestinalis  of  the  ductus  chloedochus  is  2.4  cm.  long  and  about  0.5  cm. 
in  diameter,  being  narrower  than  the  rest  of  the  duct.  About  3  to  12  mm.  before  its 
entrance  into  the  intestine  it  is  joined  by  the  pancreatic  duct.  The  common  funnel- 
shaped  duct  formed  in  tliis  manner  is  called  the  diverticulum  of  Vater.  Both  the 
pancreatic  and  the  bile-duct  have  at  their  orifice  papillary  excrescences  which  act 
like  valves.  The  orifice  of  this  common  duct  measm-es  about  2.5  mm.  in  diameter 
but  is  capable  of  a  great  deal  of  stretclaing.* 

The  narrow  orifice  of  this  canal  can  very  easily  be  occluded  by  a 
plug  of  mucus  forming  within  it,  as  occurs,  for  example,  in  catarrhal 
swelling  of  the  duodenal  mucosa.  The  orifice  may  be  either  closed 
from  pressure  exercised  from  without  or  from  an  extension  of  inflam- 
matory processes  in  its  vicinity  by  direct  continmty  of  tissue.  Such 
an  inflammation  may  extend  for  some  distance  into  the  main  duct. 

In  view  of  the  fact  that  the  papilla  of  the  ductus  choledochus  is 
continually  dipping  into  the  intestinal  contents,  it  inight  be  expected 
that  some  of  this  could  readily  penetrate  the  duct.  As  a  matter  of 
fact,  however,  intestinal  contents  very  rarely  enter  the  bile-duct.  This 
is  due  to  the  small  mucous  fold  at  the  orifice  and  to  the  oblique  direction 
of  the  last  portion  of  the  duct,  which  form  a  sort  of  valvular  protection. 
In  addition  to  this,  the  periodic,  automatic  action  of  the  sphincter  closes 
the  orifice  and  the  periodic  outflow  of  bile  flushes  the  passage,  these  two 
factors  together  keeping  it  free  from  foreign  material. 

*  Luschka,  "  Die  Pars  intestinalis  des  gemeinsamen  Gallenganges,"  Prager 
Vierteljahrsschr.,  1869,  Bd.  cm,  p.  86  (with  illustrations) . 
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The  iioriiKil  bile  and  the  bilp-passages  are  sterile,  and  V>acteria  are 
only  found  in  :il)n()nnal  states.  [For  a  further  discussion  of  this  point  see 
the  section  upon  cholelithiasis. — Ei).]  The  species  most  fref|uently  found 
are  Hacteriuni  coli,  staphylococci  and  streptococci,  the  ptieuin(Jcoccus,  the 
bacillus  of  typhoid,  diplococci,  and  li(iuefyin{r,  putrefactive  sj)ocies. 
One  or  the  other  species  may  l)0  seen  sometimes  alone,  sometimes  com- 
bined. This  findinp:  refutes  the  old  theory  that  the  bile  always  is  an- 
tagonistic to  all  putrefactive  processes  and  to  bacteria.  It  is  even 
po.ssible  to  cultivate  the  above-named  bacteria  in  the  h)ile  outside  of 
the  body.  They  enter  the  bile-passages  in  a  direction  contrary'  to  that 
of  the  bile-current  and  proi)a])ly  adhere  to  the  superficial  layer  of  the 
mucous  membrane  (in  exceptional  cases  being  introduced  by  intestinal 
worms).  The  same  conditions  obtain  in  the  case  of  the  bile-ducts  as  in 
the  case  of  the  salivary  glands  and  the  urinary  passages.  Occasionally,  in 
all  these  passages  the  protection  afforded  by  the  outflow  of  the  secretion 
and  by  the  muscular  closure  of  the  external  orifice  grows  insufficient  (as 
at  the  orifice  of  the  urethra  and  the  ureters),  and  the  different  bacterial 
species  succeed  in  penetrating  them  either  by  the  growth  of  the  microbes 
or  by  their  motility  (Bacillus  typhi,  cholcrse,  coli).  They  may  also  succeed 
in  gaining  an  entrance  into  the  duct  in  case  peristalsis  or  pressure  from 
neighboring  organs  produces  abnormal  relative  differences  in  pressure 
within  the  duodenum  and  the  ductus  choledochus.  It  is  quite  probable 
that  here,  as  in  other  organs  of  the  body,  isolated  bacteria  may  occa- 
sionall}'  gain  an  entrance  and  do  no  harm  because  of  their  being  speedily 
washed  out  again  or  of  not  finding  conditions  favorable  to  their  develop- 
ment. In  order  that  they  may  develop,  there  must  be  a  number  of 
favorable  circumstances.  Among  these  must  be  mentioned,  as  in  the 
case  of  the  urinary  passages,  the  existence  of  mechanical  obstructions 
to  the  outflow  of  the  secretion  (such  as  swelling  of  the  mucosa  in  the 
region  of  the  papilla,  or  impaction  of  concretions),  partial  or  complete 
failiu-e  of  the  flushing  process,  or  diminution  in  the  nutrition  and  resisting 
powers  of  the  mucous  lining.  These  causes  are  all  favored  by  an  existing 
catarrh  of  the  passages. 

Other  factors  may  be  active  in  addition  to  those  mentioned,  such  as 
a  diminution  in  the  quantity  of  the  bile  or  changes  in  its  constitution, 
perversions  in  the  nutrition  of  the  mucosa,  disturbances  of  the  innerva- 
tion of  the  musculature  of  the  bile-passages,  etc.  These  different  condi- 
tions may  be  the  result  of  acute  febrile  and  other  diseases,  or  of  acute 
digestive  troubles  and  even  of  certain  ners'ous  disorders. 

The  consequences  of  the  invasion  of  the  biUaiy  passages  by  bacteria 
differ  according  to  the  species  and  virulence  of  the  invading  microbe. 
Particularly  in  the  case  of  Bacterium  coli  do  we  find  these  difterences 
marked.  0\\'ing  to  these  different  conditions,  we  see  all  grades  of  in- 
flammation of  the  mucous  membranes.  Beginning  vnXh.  an  increased 
desquamation  of  epithelial  cells  and  an  increased  secretion,  the  process 
may  progress  to  suppuration  and  ulceration.  Slight  degrees  of  infection, 
particularly  if  they  involve  only  the  larger  bile-passages  or  the  main 
trunk,  can  presumably  be  overcome  by  the  protective  powers  of  the  organ- 
ism, so  that  the  tissues  again  become  sterile.  On  the  other  hand,  we  may 
occasionally  find  bacteria  in  the  bile-passages  without  any  symjjtoms 
that  can  be  attributed  to  their  presence  and  \nthout  any  anatomic 
changes  of  the  mucous  membranes.  This  may  be  due  to  the  fact  that 
such  a  latent  infection  is  ver}'  mild  from  the  beginning  or  that  it  con- 
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stitutes  the  remnant  of  a  severe  infection  that  is  in  process  of  cure. 
Such  a  condition  is  cUnically  important  for  the  reason  that  the  bacteria 
present  may  without  evident  cause  suddenly  increase  in  virulence  and 
thus  cause  a  renewed  infection  of  the  bile-passages. 

The  process  of  self-purification  of  the  bile-passages  is  most  difficult 
in  the  gall-bladder  (which  is  practically  a  diverticulum  of  the  ducts), 
chiefly  on  account  of  the  narrowness  of  the  cystic  duct  which  constitutes 
a  mechanical  obstacle  to  the  outflow  of  bile. 

Our  knowledge  of  the  anatomy  and  of  the  genesis  of  the  diseases  of 
the  mucous  lining  of  the  bile-passages  is  very  incomplete  because  milder 
cases  and  cases  in  their  incipiency  rarely  come  to  autopsy.  In  addition, 
it  is  impossible  to  examine  the  diseased  secretion  of  the  mucosa,  as  can 
be  done  in  the  case  of  similar  inflammations  of  the  urinary  or  the  respira- 
tory passages.  The  part  that  microbes  play  has  been  studied  for  a  few 
years  only.  However  important  these  "infections  biliaires"  may  be, 
we  must  not  overestimate  their  significance.  I  do  not  think,  above  all, 
that  we  are  justified  in  following  the  example  of  many  French  authors, 
who  teach  that  such  infections  alone  can  explain  the  pathology  of  all 
diseases  of  the  bile-passages. 

There  is  no  justification  in  assuming  that  the  bile  has  antiputrefactive  proper- 
ties, a  view  to  which  many  investigators  are  inchned  from  the  fact  that  feces  contain- 
ing no  bile  were  particularly  offensive.  Bile  itself  readily  undergoes  putrefactive 
changes,  and,  according  to  Kossel  and  Limberg,  it  can  exercise  an  inhibiting  effect 
on  putrefaction  of  the  intestinal  contents  only  when  it  is  in  great  concentration. 
Staphylococcus  aureus  and  Bacillus  coU  can  be  cultivated  in  bile  as  well  as  in 
bouillon  (Letienne).  Gilbert  and  Dominici  injected  microbes  into  the  bile-passages 
of  living  animals  and  found  Bacillus  coli  and  typhi  and  the  streptococcus  and 
staphylococcus  after  from  two  to  four  weeks,  the  cholera  baciUus  and  pneumococcus 
after  from  two  to  five  days ;  all  in  an  active  and  virulent  state.  [The  length  of  time 
during  which  the  typhoid  bacillus  may  remain  in  the  gall-bladder  is  further  con- 
sidered in  the  section  on  cholelithiasis.— Ed.] 

Normal  bile  removed  from  the  gall-bladder  during  life  or  a  few  hours  after  death 
has  in  from  fifty  to  seventy  per  cent,  of  the  cases  been  found  to  be  sterile.  It  cannot 
be  determined  positively  whether  the  bacteria  found  in  the  remaining  cases  contami- 
nated the  bile  as  a  result  of  defective  technique  in  removing  and  examining  the  bile 
or  as  a  resvdt  of  postmortem  immigration.  It  is  not  impossible  that  in  some  in- 
stances bacteria  may  have  gained  an  entrance  into  the  gall-bladder  during  the  agonal 
stage.  Duclaux  and  Netter  found  Bacterium  coli  and  Staphylococcus  am^eus  in  the 
terminal  portion  of  the  ductus  choledochus  in  normal  animals.  Girode  found  the 
cholera  bacillus  in  the  bile-passages  fourteen  times  in  twenty-eight  cases  of  cholera, 
and  among  these  cases  he  observed  suppurative  inflammation  in  only  one  instance. 
In  case  Bacillus  typhi  has  gained  an  entrance  into  the  bile-passages,  inflammatory 
reaction  is  less  rarely  absent.  Tliis  germ  may  remain  in  the  bile-channels  for  from 
five  to  eight  months  after  convalescence.  The  bacillus  of  typhoid,  in  particular, 
may  gain  an  entrance  into  the  bile-ducts  by  way  of  the  liver,  i.  e.,  by  the  descend- 
ing path.  Letienne,  in  one  case,  determined  the  same  for  Bacillus  tuberculosis. 
Bacillus  coli  is  the  parasite  most  frequently  found  in  these  tissues.  It  is  always  pres- 
ent in  the  duodenum,  and  as  it  is  favored  by  its  motility,  it  may  gain  an  entrance 
into  the  bile-passages  in  almost  any  primary  disease  of  these  parts,  as,  for  example, 
in  typhoid  fever  either  alone  (Dupre)  or  together  with  the  typhoid  bacillus  (Gilbert 
and  Dominici).  As  a  rule,  Bacillus  coli  produces  an  inflammation,  but  occasionally 
if  the  virulence  of  the  germ  is  slight,  no  inflammation  may  result.  It  appears  that 
this  microbe  may  even  participate  in  the  formation  of  gall-stones.  (For  the  literature 
on  infection  of  the  bile-ducts  see  the  section  on  cholangitis  suppurativa.) 

The  symptoms  of  disease  of  the  bile-passages  are,  on  the  one  hand, 
icterus;   on  the  other,  disturbances  of  the  general  health. 

Icterus,  in  case  it  was  not  present  before,  is  caused  by  the  swelling 
of  the  mucous  lining  of  the  bile-passages.  In  this  manner  an  obstruction 
is  created  to  the  outflow  of  the  bile.     In  view  of  the  narrowness  of  the 
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bilc-ducts  such  an  obstruction  is  readily  formed  either  by  the  swelling 
of  the  mucosa  or  by  an  increased  des(|uaniation  of  epithelial  cells  and 
an  increased  secretion  of  mucus.  This  is  particularly  the  case  in  the 
finer  passages.  It  is  imi)ortant  to  remember  that  the  morbid  products 
of  a  diseased  mucous  membrane  may  cause  the  precipitation  of  certain 
substances  from  the  bile  which  gradually  form  ma.s.ses  and  may  form 
the  nuclei  of  concretions.  These,  in  tlicir  turn,  keep  u{)  the  catarrh 
and  constitute  an  obstruction  to  the  flow  of  bile,  thus  completing  a 
vicious  circle. 

The  general  symptoms  are  either  a  result  of  the  stasis  of  bile  as  such, 
or  of  the  infection  of  the  bile-passages,  or  of  tlic  ahsorption  of  the  in- 
flammatory products  formed.  We  therefore  have  fever,  and,  in  case 
the  liver  is  secondarily  involved,  various  perversions  of  the  hepatic 
function. 

As  a  rule,  icterus  and  disturbances  of  the  general  health  are  seen 
together ;  }ct  it  is  possible  for  one  or  the  other  to  be  absent. 


DISTURBANCES  IN  THE  CANALIZATION  OF  THE  BILE; 

NARROWING    AND    OCCLUSION    OF    THE 

BILIARY  PASSAGES. 

(Quincke.) 

Whenever  the  lumen  of  the  bile-passages  is  narrowed  an  obstruction 
to  the  outflow  of  bile  is  created,  and  dilatation  of  the  passages  above  the 
narro\A'ing  is  produced  by  the  dammed-up  bile.  If  the  ductus  chole- 
dochus  is  occluded,  all  the  bile-passages  are  affected  in  this  manner. 
If  the  ductus  hepaticus  or  some  of  the  smaller  bile-ducts  are  occluded, 
their  tributary  branches  alone  become  dilated.  Occlusion  of  the  cystic 
duct  does  not  interfere  with  the  circulation  of  the  bile,  but  only  stops 
the  storing  function  of  the  gall-bladder.  In  this  section  we  vn\\  discuss 
only  those  cases  where  the  outflow  of  bile  is  impeded  altogether,  or  at 
least  in  great  part  and  for  a  long  period  of  time. 

CHRONIC  OBSTRUCTIVE  JAUNDICE. 

Etiology. — Occlusion  of  the  main  duct  may  be  produced  either  by 
the  entrance  of  some  foreign  body  that  acts  as  an  obturator,  by  some 
change  in  the  walls  of  the  duct,  or  by  compression  of  the  duct  from 
without. 

I.  Gall-stones  are  the  most  frequent  cause  of  olistruction.  As  a  rule, 
they  become  impacted  behind  the  narrow  orifice  into  the  duodenum 
and  act  as  a  plug  or  a  ball-valve.  In  case  inflammatory  processes  super- 
vene as  a  result  of  the  pressure  of  the  stone  on  the  walls  of  the  duct,  the 
narrowing  may  be  still  more  increased. 

Parasites  are  more  rarely  the  cause  of  the  obstruction.  Of  these, 
the  echinococcus  is  the  most  frequent.  In  case  the  mother-cyst  ruptures, 
daughter-cysts,  whole  or  in  fragments,  may  enter  the  bile-ducts.  The 
much  smaller  cysts  of  the  Echinococcus  alveolaris  can_  only  occlude 
smaller  bile-ducts,  but,  as  a  rule,  they  occlude  many  at  a  time.  Ecliino- 
coccus  ^nllga^is  rarely  produces  obstructi\e  icterus  by  the  pressure  it 
exercises  from  without;  in  the  case  of  Echinococcus  alveolaris,  on  the 
other  hand,  both  compression  and  inflammatory  processes  in  the  walls 
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of  the  ducts  may  cause  stasis  and  occlusion.  Distomata  and  ascarides 
may  penetrate  the  bile-ducts  from  the  intestine,  develop  within  these 
passages,  and  by  growing  produce  occlusion  and  (chiefly  owing  to  bac- 
teria that  they  carry  with  them)  inflammation  of  the  walls  of  the  ducts. 
Blood-clots  and  plugs  of  mucus  may  also  produce  obstruction.  The 
former  are  very  rarely  seen,  the  latter  very  frequently.  Although  they 
do  not  properly  deserve  to  be  classified  among  foreign  bodies,  they  are 
capable  of  causing  occlusion  of  the  intestinal  end  of  the  common  duct 
in  the  same  manner  as  do  the  latter. 

II.  Inflammatory  processes  of  the  wall  of  the  main  bile-duct,  in  case 
the  mucous  membrane  alone  is  involved,  rarely  produce  complete  occlu- 
sion for  more  than  a  few  days,  or  at  most  a  few  weeks.  A  more  per- 
sistent occlusion  results  if  the  connective-tissue  structures  of  the  wall  or 
of  the  surrounding  tissues  are  involved;  for  in  such  cases  new-formation 
of  connective  tissue  occurs,  followed,  as  a  rule,  by  the  development  of 
cicatricial  tissue.  Chronic  phlegmonous  inflammations  of  this  kind  can 
be  caused  by  gall-stones  impacted  in  the  common  duct,  or,  more  rarely, 
by  simple  catarrhal  inflammations  (as  a  rule,  bacterial  in  origin).  In 
either  instance  cicatricial  strictures  of  the  passages  are  produced  analo- 
gous to  those  seen  in  the  urinary  passages,  notably  the  urethra.  In 
exceptional  cases  the  walls  of  the  duct  may  grow  together  and  a  true 
atresia  be  the  result. 

Fibrous  inflammations  may  also  involve  the  duct  from  without  by 
direct  continuity  of  tissue,  as  from  an  ulcer  of  the  stomach  or  duodenum, 
from  cholecystitis,  or  from  a  perihepatic  inflammation  in  the  region  of  the 
porta  hepatis  developing  as  a  result  of  cirrhosis,  gummatous  hepatitis,  etc. 
The  occlusion  is  produced  either  by  the  direct  pressure  of  the  cicatricial 
tissue  or  by  traction  or  kinking  following  cicatricial  contraction. 

Occasionally  the  closure  of  the  oriflce  of  the  bile-duct  is  congenital  or 
develops  shortly  after  birth,  probably  not  as  a  congenital  anomaly, 
but  as  the  result  of  intra-uterine  disease. 

III.  New-formations  and  tumors.  Carcinoma  of  the  ductus  chole- 
dochus  rapidly  causes  occlusion  of  its  lumen.  Obstruction  is  more 
frequently  caused  by  carcinoma  in  the  vicinity  of  the  duct  (stomach, 
duodenum,  pancreas,  gall-bladder),  which  may  either  compress  the  duct 
from  without  or  grow  into  its  walls  and  so  occlude  it.  Even  though 
such  carcinomata  are  of  small  size,  they  maj^  produce  occlusion  of  the 
bile-ducts  if  the}^  develop  in  their  vicinity,  particularlj^  in  the  case  of 
cancer  of  the  stomach  with  metastases  to  the  lymph-glands  in  the  porta 
hepatis.  The  same  mechanism  may  act  in  enlargement  of  the  lymph- 
glands  in  the  region  of  the  porta  due  to  tuberculosis,  lymphoma,  or 
secondary  syphilis.  Occasionally  the  enlargement  of  these  glands  causes 
compression  of  the  portal  vein^ith  a  resulting  ascites  from  stasis. 

Other  agencies  that  can  produce  occlusion  of  the  common  duct  by 
transmitted  pressure,  traction,  or  displacement  are  tumors  of  the  right 
kidney  or  suprarenal,  carcinomatous  and  tuberculous  swellings  of  the 
mesenteric  and  retroperitoneal  glands,  aneurysms  of  the  abdominal  and 
of  the  superior  mesenteric  artery,  the  accumulation  of  masses  of  fecal 
matter  in  the  hepatic  flexure  of  the  colon  following  prolonged  constipa- 
tion, the  uterus  when  it  is  enlarged  from  pregnancy,  and,  finally,  tumors 
of  the  ovary.  Often  many  coexisting  lesions  occur  to  cause  occlusion 
of  the  bile-duct,  especially  through  the  presence  of  slight  peritoneal 
adhesions  in  the  neighborhood  of  the  porta. 
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Anatomy. — Tlic  liilc-diicts  aif  dilated  al)()\('  the  obstruction.  Asa 
rule,  tlie  loii<j;('r  the  diinilioii  of  tli<?  stasis,  tlic  f^rcatcr  this  dilutation. 
The  iimiii  hilc-ducts  run  u  tortuous  course  and  may  bcconic  as  large  as  a 
finger.  On  the  surface  of  the  Hver  there  are  areas  in  wliich  even  the 
smaller  channels  are  dilated,  forming  net-like  strands  and  resembling 
lyniph-vcssels.  In  certain  portions  of  the  liver  great  numbers  of  these 
dilated  bile-ciianncls  are  seen.  The  contents  of  the  bile-passages  may 
measure  as  much  as  a  liter  and  the  contents  of  the  gall-bladder  may  be 
as  much  again.  In  the  beginning  the  fluid  (-ontained  in  these  vessels  con- 
sists exclusively  of  bile;  later  the  color  (lisapj)ears  and  the  fluid  grows 
eolorh^ss,  nuicous,  or  serous,  and  contains  nothing  but  prrxlucts  of  the 
nuuH)Us  membrane  and  of  its  glands  altered  in  character  by  the  long-con- 
tinued stretching  and  tension.  It  seems  that  under  these  conditions  the 
production  of  bile  decreases,  and  that  what  little  bile  is  formed  is  not 
poured  into  the  bile-passages  and  mixed  with  their  secretions,  but  is 
directly  absorbed  into  the  general  circulation.  In  the  bile-capillaries 
numerous  yellow  jilugs  are  seen  under  the  microscope.  We  have  already 
described  the  changes  in  the  liver  itself  and  have  shown  that  they  may 
either  be  atrophic  or  infianunatory  in  character. 

In  case  the  bile-ducts  are  infected  with  bacteria,  we  see,  in  addition  to 
the  changes  just  described,  certain  inflammatory  lesions  of  the  bile-pas- 
sages and  of  the  liver  itself. 

Symptoms  ;  Diagnosis. — The  symptoms  of  icterus  that  we  have  de- 
scribed above  (see  p.  433)  are  seen  in  a  pure  and  uncomplicated  form  in  the 
types  of  uncomplicated  obstructive  icterus  that  we  arc  discussing.  They 
occupy  so  prominent  a  part  in  the  general  morbid  picture  and  make  it  so 
uniform  that  both  the  etiology  and  the  prognosis  are  often  for  a  long  time 
difficult  to  determine.  In  order  to  solve  the  problem  it  is  necessary  to  con- 
sider carefully  the  symptoms  of  lesions  i^i  other  organs,  the  age  and  constitu- 
tion of  the  patient,  and  the  appearance  and  the  course  of  the  icterus  itself. 
Sudden  appearance  of  icterus,  great  fluctuations  in  its  intensity,  its  sudden 
disappearance,  and  a  repetition  of  the  attack  at  long  intervals,  sometimes 
years  apart,  speak  for  gall-stones  or  the  impaction  of  some  other  foreign 
body.  This  suspicion  wall  be  strengthened  if,  in  addition,  the  attack  of 
icterus  begins  with  pain  and  an  accession  of  fever.  Compression  and  in- 
flammation, as  a  rule,  set  in  gradually  and  do  not  show  such  violent  fluc- 
tuations in  the  intensity  of  the  icterus.  In  addition,  examination  of 
the  urine  and  the  feces  usually  enables  us  to  arrive  at  a  diagnosis.  At 
the  same  time,  it  must  be  remembered  that  compression  may  occasionally 
cause  a  sudden  occlusion,  and  that,  on  the  other  hand,  concretions  may 
produce  a  gradual  occlusion  of  the  duct  without  other  striking  symptoms. 

The  condition  of  the  gall-bladder  sometimes  gives  valuable  diagnostic 
clues.  In  compression  and  inflammatory  occlusion  of  the  bile-duct  the 
bladder  is  frequently  distended,  in  gall-stones  it  is  usually  contracted 
(Courvoisier).  [Recent  investigations  would  seem  to  permit  an  even 
stronger  statement  as  to  the  value  of  this  diagnostic  point.  Courvoisier's 
dictum  is  that  in  obstruction  from  causes  other  than  gall-stones  distention 
of  the  gall-bladder  is  the  rule  (Gewohnliche).  Cabot  *  has  found  only  four 
exceptions  to  the  "law"  in  86  cases. — Ed.] 

Frequently  the  special  diagnosis  can  be  made  only  when  the  icterus  is 
fully  developed,  or  from  its  course,  or  even  after  it  has  subsided. 

Prognosis  ;  Duration. — The  prognosis  is  dependent  on  the  character 
*  Med.  News,  Nov.  30,  1901. 
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of  the  occluding  agency.  In  many  instances  death  occurs  altogether  in- 
dependently of  the  existence  of  icterus,  from  cancer,  suppurative  inflam- 
mation, or  gastric  insufficiency.  On  the  other  hand,  in  certain  cases  of 
obstruction  by  stricture,  concretions,  or  plugs  of  mucus  death  may  occm- 
from  obstructive  jaundice  alone. 

The  prognosis  is  in  general  more  unfavorable  if  icterus  has  persisted 
for  more  than  two  months,  and  grows  worse  as  stasis  continues  beyond  that 
time,  not  only  because  it  becomes  less  probable  that  the  obstacle  will 
ever  be  removed,  but  also  because  the  intoxication  with  bile  becomes 
cumulative  in  its  effect  and  the  appearance  of  hepatargia  with  hepatic 
autointoxication  may  be  expected  at  any  time  (see  p.  440).  Even  in 
those  cases  where  the  stasis  of  bile  is  well  borne  for  the  first  three  or  four 
months  the  strength  and  general  nutrition  will  begin  to  suffer,  and  at  the 
end  of  from  eight  to  ten  months,  if  icterus  persists,  serious  nervous  symp- 
toms may  suddenly  develop,  and  in  the  course  of  a  few  days  lead  to  death. 

It  is  true  that  there  are  exceptional  cases  on  record  in  which  the  condi- 
tion of  chronic  bihary  stasis  was  borne  for  a  much  longer  time.  Budd 
reports  a  case  in  which  it  persisted  for  four  years,  and  Murchison,  Barth, 
and  Besnier  speak  of  cases  in  wliich  recovery  occurred  after  six  years.* 

Hertz  t  describes  a  case  of  occlusion  of  the  ductus  choledochus  by  a  gall-stone, 
in  which  the  stools  were  of  a  light  gray  color  for  two  years  and  a  half  and  the  skin 
was  only  slightly  discolored  to  a  dirty  grayish-yellow.  Eight  times  during  this 
period  attacks  of  icterus  occurred  that  lasted,  on  an  average,  for  six  days  and  were 
accompanied  by  intermittent  fever.  The  urine  during  the  attacks  was  dark  brown 
in  color,  but  gave  only  a  very  sUght  Gmehn  reaction.  Hertz  assumes  that  in  this 
case  the  bile  was  completely  absent  from  the  intestine  owing  to  the  occlusion  of 
the  ductus  choledochus,  so  that  the  only  explanation  for  the  non-appearance  of 
icterus  was  the  assumption  that  no  bile  was  being  formed.  I  believe  that  the 
obstruction  (except  during  the  attacks)  was  very  slight,  and  that  the  greater  part 
of  the  bile  succeeded  in  entering  the  intestine  through  the  bile-duct  and  a  fistula 
that  existed  between  the  gall-bladder  and  the  colon,  and  that  the  bile-pigment  was 
here  converted  to  the  chromogen  of  urobilin  by  reduction.  J  [In  many  respects 
the  case  resembles  some  of  the  reported  instances  of  "  ball-valve  stone." — Ed.] 

Legendre,  Gailard,  and  Debove  §  describe  cases  in  which  icterus,  resulting 
from  complete  occlusion,  existed  for  twenty-five  years  without  seriously  interfering 
with  the  general  health  of  the  patient. 

The  treatment  of  biliary  stasis  is  dependent  on  its  cause ;  and  at  best  is 
symptomatic.  If  the  stasis  persists  for  a  long  time,  the  estabUshment  of 
a  biliary  fistula,  even  for  a  short  time,  seems  indicated. 


CATARRH  OF  THE  BILE-DUCTS;  CHOLANGITIS 
CATARRHALIS. 

(Quincke.) 

In  the  clinical  sense,  icterus  catarrhahs  and  catarrh  of  the  bile-duct  are 
identical.  From  the  anatomic  point  of  view  they  are  slightly  different, 
since,  on  the  one  hand,  we  see  catarrh  of  the  bile-duct  without  icterus,  and, 
on  the  other,  we  see  attacks  of  so-caUed  icterus  catarrhahs  that  are  not 

*  Cited  by  Schiippel,  p.  127. 

t  Hertz :  "  Wie  lange  kann  ein  Mensch  leben  bei  voUigem  Abschluss  der  Gallen- 
wege  nach  dem  Darme?"  Berliner  klin.  Wochenschr.,  1877,  pp.  76  and  91. 

%  Quincke,  "Ueber  die  Farbe  der  Faces,"  "Munchner  med.  Wochenschr.,  1896, 
No.  36. 

§  Berliner  klin.  Wochenschr.,  1897,  p.  371. 
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caused  by  catarrh  of  the  hilc-ducts.  For  the  present  we  are  unable,  in 
individual  cases,  positively  to  localize  the  trouV)le  in  the  large  or  the  small 
bile-ducts,  nor  can  we  determine  the;  exact  pathogenesis  in  each  case. 
For  this  reason  we  will  first  describe  the  clinical  picture  of  catarrhal  icterus 
and  discuss  the  disease  on  this  basis.  After  discussing  this  form  in  all 
its  varieties,  and  after  describing  ita  mode  of  origin,  we  will  proceed  to  a 
discussion  i>f  the  t)ther  clinical  forms  of  essential  icterus.  Home  of  the 
latter  are  certainly  identical  with  catarrhal  icterus,  and  should  be  classified 
with  it;  others  probably  originate  in  a  particular  manner  and  merit  sepa- 
rate discussion. 

ICTERUS  CATARRHALIS. 

Catarrhal  Jaundice;  Icterus  gastro-duodenalis;  Icterus  simplex; 
Icterus  benignus. 

Etiology. — The  most  frequent  cause  of  catarrhal  icterus  being  a  gastro- 
intestinal catarrh,  we  frecjuently  see  it  after  overloading  of  the  stomach, 
after  eating  very  fatty,  spoiled,  or  indigestible  food,  after  taking  much  ice 
or  drinking  very  cold  beverages,  and  after  the  abuse  of  spirituous  liquors. 
In  many  instances  a  slightly  chronic  condition,  such  as  chronic  alcoholism, 
exists  and  paves  the  way  for  the  occurrence  of  an  acute  attack.  Some- 
times the  attack  of  icterus  is  preceded  by  a  chilling  or  a  wetting.  In  some 
instances  several  of  these  predisposing  factors  coexist,  and  a  number  of 
persons  are  exposed  to  the  same  harmful  influences,  so  that  it  appears  as 
though  icterus  occurred  epidemically. 

The  predisposition  is  increased  by  previous  attacks  of  catarrhal  jaun- 
dice, and  by  hyperemia  or  conditions  of  chronic  enlargement  of  the  liver. 

In  some  instances  no  etiologic  factor  of  any  kind  can  be  discovered, 
so  that  we  are  forced  to  assume  a  particular,  indi\ddual  predisposition  to 
icterus. 

Catarrh  of  the  bile-passages  is  seen  in  the  coiu^e  of  a  variety  of  infec- 
tious diseases — among  others,  malaria,  typhoid  fever,  and  cholera ;  and  in 
them  icterus  is  at  times  seen.  The  jaundice  seen  in  phosphorus-poison- 
ing is  also  probably  due  to  a  catarrh  of  the  smaller  bile-ducts. 

Concretions,  by  the  mechanical  pressiu^e  they  exercise,  sometimes  pro- 
duce a  swelling  of  the  mucous  Hning  of  the  bile-passages.  These  concre- 
tions, however,  are  themselves  usually  the  effect  of  a  catarrh  of  the  bile- 
passages,  and  are  capable  only  of  increasing  the  severity  of  the  catarrh 
already  existing. 

Catarrhal  icterus  is  a  common  disease  and  is  seen  more  frequently  in 
young  subjects  than  in  the  old  and  the  middle-aged.  In  view  of  its  causes, 
it  is  more  often  seen  in  men  than  in  women. 

In  children  the  disease  is  seen  most  frequently  from  the  second  to  the 
seventh  year,  seldom  during  the  first  and  second  years  of  life. 

Symptoms. — As  a  rule,  foUoAving  the  dilYerent  etiologic  factors  above 
enumerated,  the  symptoms  of  a  gastric  catarrh  appear,  with  a  feehng  of 
pressure  in  the  region  of  the  stomach,  loss  of  appetite,  a  coated  tongue, 
nausea,  and  vomiting.  In  addition,  headache,  vertigo,  depression,  and, 
occasionally,  fever  are  present.  The  bowels  are,  as  a  rule,  constipated, 
rarely  the  opposite.  The  urine  is  scanty,  reddish  in  color,  and  deposits  a 
sediment.  After  the  expiration  of  a  few  days  icterus  of  the  skin  and  a 
biUary  discoloration  of  the  urine  are  seen,  and  the  feces  grow  light  in  color 
but  are  rarely  altogether  free  from  bile-pigment.    After  this  condition  has 
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persisted  for  from  one  to  two  weeks  the  symptoms  of  the  gastric  catarrh 
diminish,  the  tongue  becomes  clean,  and  the  appetite  improves.  Soon  the 
signs  of  biliary  stasis  disappear,  at  first  from  the  urine,  later  from  the  skin. 
As  soon  as  the  digestive  organs  begin  to  functionate  normally,  the  general 
health  seems  to  improve,  not  as  rapidly,  however,  as  might  be  expected 
from  the  reestabhshment  of  normal  digestion  and  the  proper  assimilation 
of  food. 

The  dm-ation  of  the  whole  disease  until  the  complete  disappearance  of 
the  jaundice  usually  is  from  thi'ee  to  four  weeks.  It  takes  several  weeks 
more,  however,  before  health  is  completely  reestabhshed. 

There  are  many  exceptions  to  this  usual  course  of  an  average  case. 
The  individual  symptoms  of  an  attack  may  vary  and  the  duration  of  the 
disease  may  be  longer  or  shorter. 

The  initial  symptoms  of  a  gastric  catarrh  are,  as  a  rule,  very  pro- 
nounced, and  precede  the  attack  of  icterus  proper  by  three  to  four  days, 
more  rarely  in  a  milder  form  by  several  weeks.  In  exceptional  cases, 
icterus  may  develop  before  the  appearance  of  gastric  disturbances.  Even 
in  the  cases  where  there  is  a  complete  obstruction  to  the  entrance  of  bile 
into  the  intestine,  this  state  exists  for  a  few  days  only,  so  that  varying 
quantities  of  bile  are  pom-ed  into  the  intestine  at  different  times  dm-ing 
the  course  of  the  disease,  as  is  manifested  by  the  varying  color  of  the  feces. 

The  symptoms  of  bihary  stasis,  as  such,  have  been  described  above. 
In  catarrhal  icterus  they  are  seen  in  their  most  typical  form,  var\ang,  of 
course,  in  intensity  and  duration.  Of  the  nervous  symptoms,  the  itching 
of  the  skin  is  the  most  frequent,  the  slowing  of  the  pulse  less  so.  The 
milder  and  the  shorter  cases  of  catarrhal  icterus,  as  well  as  the  stage  of 
convalescence  from  well-marked  attacks,  correspond  to  the  picture  of 
urobihn  icterus  described  above. 

The  s^TLiptoms  observed  in  the  Uver  are  var^dng  and  not  character- 
istic. Sometimes  a  feehng  of  pressm-e  is  experienced  in  the  region  of 
the  Hver  in  addition  to  the  feehng  of  oppression  often  complained  of  in 
the  region  of  the  stomach  at  the  beginning  of  the  attack.  Increase  in 
the  size  of  the  organ  and  in  its  consistency  are  found  only  in  the  very 
severe  cases,  probabty  in  those  only  that  are  the  result  of  infection. 

In  a  certain  proportion  of  cases  (one-third  to  one-half)  the  spleen  is 
enlarged. 

The  lu-ine  contains  bihary  constituents,  or  urobihn,  hyahne  casts 
(Nothnagel),  rarely  albumin. 

Fever  may  be  observed  in  the  first  few  days  of  an  attack  of  simple 
catarrhal  icterus,  but  is  not  a  frequent  or  conspicuous  symptom.  In  the 
later  course  of  the  disease  the  temperature  is  sometimes  subnormal. 

Course. — The  above  description  of  catarrhal  icterus  apphes  to  cases 
of  medium  severity.     There  are,  however,  other  forms,  as  follows : 

I.  Abortive  forms  of  shght  degree,  which  are  shorter  in  duration  and 
in  which  the  stasis  of  bile  does  not  persist  for  so  long  a  time.  The  mildest 
forms  of  this  kind  chffer  from  a  simple  gastric  or  intestinal  catarrh  only 
in  that  the  skin  may  be  colored  slightly  yeUow  for  a  few  days.  As  a 
rule,  the  severity  of  "^  the  disease  corresponds  to  the  duration  and  the 
severity  of  the  bihary  stasis. 

II.  Occasionally  catarrhal  icterus  runs  a  protracted  course  and  may 
persist  for  from  two  to  five  months.  Dming  this  time  it  may  be  uniform 
or  may  fluctuate  in  intensity,  the  exacerbations  being  usually  due  to  a 
repetition  of  the  indiscretions  that  primarily  led  to  the  attack,  the 
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catarrh  in  process  of  cure  hv'mg,  aggravated  by  a  new  acute  attack.  In 
those  cases  where  febrile  disturljunces  are  seen  with  the  recurrence  of 
such  an  attack  it  is  to  be  a.ssuined  tliat  an  infection  of  the  bile-passages 
has  occurred. 

III.  In  the  cases  where  the  attack  of  catarrhal  icterus  persists  for 
several  wt-eks  with  tiio  same  intensity,  the  symptoms  of  gastric  and  intes- 
tinal catarrh  as  a  rule  recede  and  tiie  symptoms  of  pure  uncomplicated 
l)iliary  stasis  become  more  apparent  (disturbances  in  the  general  health, 
depression,  emaciation,  a  feeling  of  weakne.'^s,  and,  in  a  word,  tho.se  .symp- 
toms described  under  the  caption  of  Hepatic  Autointo.xication,  page  440). 
It  is,  as  a  rule,  impossible  to  decide  whether  the  obstruction  to  the  out- 
flow of  bile  is  situated  in  the  main  duct  or  in  some  of  its  branches. 

The  general  clinical  picture  often  so  closely  resembles  the  syndrome 
of  biliary  obstruction  from  some  other  cause,  such  as  impacted  gall- 
stones or  some  compressing  neoplasm,  that  no  definite  decision  can  be 
arrived  at  until  later  in  the  course  of  the  disease  or  until  the  permeabil- 
ity of  the  bile-ducts  has  been  re-established.  Recovery  from  these  in- 
tense and  long-lasting  forms  is  slow,  but  generally  complete. 

IV.  Occasionally  it  will  be  found  that  the  symptoms  of  the  initial 
gastric  catarrh  are  very  severe,  resembling  the  initial  stages  of  an  attack 
of  typhoid  fever.  Violent  pain  in  the  Umbs  with  headache,  great  depres- 
sion, insomnia,  high  fever  with  chills,  swelUng  of  the  spleen,  and  gastric 
symptoms  without  any  objective  findings  in  any  of  the  other  organs, 
all  point  to  a  general  infection.  If  icterus  appears  at  the  end  of  the  first 
week,  it  is  frequently  mistaken  for  a  secondary  symptom  or  some  com- 
plication. Occasionally,  at  this  stage,  tenderness  over  the  liver  and 
a  slight  degree  of  enlargement  of  the  organ  are  found.  The  fever  usually 
runs  an  intermittent  coiu-se  and  fluctuates  between  39°  and  40°  C.  (102.2° 
and  104°  F.).  It  may  persist  for  several  weeks  and  then  disappear  slowly, 
as  do  all  the  other  symptoms.  The  whole  course  of  this  form  resembles 
an  attack  of  typhoid  fever.  This  form  is  rare,  but  has  been  described 
for  a  long  time.  The  attacks  are  usually,  and  probably  correctly,  attri- 
buted to  a  infection  of  the  bile-ducts,  and  have  been  called  infectious 
icterus  (see  below).  Here,  too,  we  encounter  cases  of  different  severity 
and  duration  resembling,  on  the  one  hand,  simple  catarrhal  icterus,  and, 
on  the  other,  approaching  in  severity  the  fatal  cases  of  icterus  gravis. 
According  to  Chauffard,  the  toxic  action  of  certain  ptomains  plays  an 
important  role  in  this  form. 

Sequels. — Catarrhal  icterus  is  not  infrequently  followed  by  other  dis- 
turbances, either  following  immediately  in  its  train  or  not  developing  for 
several  weeks  after  the  attack.  Among  these  must  be  mentioned  the 
recurrence  of  attacks  of  icterus,  which  are  analogous  to  the  repeated 
occiu'rence  of  attacks  of  catarrh  in  other  mucous  membranes.  It  is 
probable  that  in  these  cases  the  swelling  of  the  mucosa  has  not  fully 
subsided,  so  that  the  latter  reacts  to  some  slight  damaging  agent,  or, 
possibly,  the  orifice  of  the  bile-duct  was  particularly  narrow.  In  mam- 
instances  the  formation  of  concretions  starts  from  catarrhal  icterus, 
especially  from  the  recurring  form.  Suppurative  cholangitis  may  develop 
from  a  simple  catarrh  with  or  without  concretions. 

The  catarrhal  condition  may  subside  in  the  main  bile-ducts,  but 
persist  in  the  cystic  duct  and  in  the  gall-bladder,  so  that  we  may  see  the 
development  of  hydrops  of  the  gall-bladder  or  persistent  inflammation 
follow  such  repeated  attacks  of  catarrhal  icterus. 
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Occasionally  catarrhal  icterus,  and  here  again  particularly  the  recur- 
ring form,  is  the  starting-point  for  chronic  inflammations  of  the  hepatic 
parenchyma,  such  as  Hanot's  hypertrophic  form  and,  possibly,  of  other 
forms  of  cirrhosis  of  the  Uver.  In  rare  instances  acute  yellow  atrophy  of 
the  hver  has  been  known  to  develop  after  catarrhal  icterus. 

Anatomy. — -The  anatomic  changes  ordinarily  seen  in  other  catarrhs 
are  occasionally  seen  in  catarrhal  icterus— namely,  a  loosening  of  the 
mucous  membrane,  desquamation  of  epithehal  cells,  and  the  secretion  of 
mucus  containing  a  varying  mrniber  of  leucocytes.  All  these  changes  may 
be  seen  at  autopsy,  even  though  the  presence  of  a  catarrh  of  the  bile- 
passages  was  not  suspected  during  life.  On  the  other  hand,  the  anatomic 
findings  in  a  case  of  catarrhal  icterus  may  be  such  that  they  do  not  at  all 
explain  the  occurrence  of  icterus  and  of  biliary  stasis.  As  a  rule,  the 
presence  of  a  plug  of  mucus  in  the  intestinal  portion  of  the  bile-duct,  ab- 
sence of  bile-staining  of  the  ducts,  and  difficulty  in  emptying  the  gall- 
bladder by  pressure,  are  considered  evidence  of  its  occlusion  and  imper- 
meability diu-ing  life.  Both  positive  and  negative  findings  in  regard  to 
these  points  are  of  only  relative  value,  and  must  alwa3's  be  considered  in 
connection  wth  the  color  of  the  contents  of  the  duodenum  and  the  amount 
of  material  contained  within  the  bile-passages.  It  can  be  seen  that  acute 
degrees  of  stenosis  from  sweUing  of  the  mucous  membranes  can  be  greatly 
changed  after  death  if  we  study  the  conditions  existing  in  such  places  as 
the  larynx,  wliich  is  much  ^dder  than  the  bile-ducts  and  consequently 
more  easily  examined.  Opportunities  for  examining  cases  of  recent  ca- 
tarrhal icterus  postmortem  rarely  occur.  It  is  probable  that  there  are 
cases  where  we  might  expect  to  see  the  intestinal  end  of  the  ductus  chole- 
dochus  compressed  by  the  swollen  mucosa  of  the  duodenum  mthout  its 
being  itself  diseased,  others  ^dth  catarrh  of  the  bile-passages  ascenting  for 
varying  distances  into  the  duct,  and  others  again  that,  as  in  phosphorus- 
poisoning  and  in  hyperemia  of  the  hver  from  stasis,  involve  the  finer  bile- 
passages  alone.  The  latter  cases  would  correspond  to  the  so-called 
"capillary  bronchitis,"  but  would  not  in  reahty  have  anything  to  do 
with  the  bile-capillaries.  Such  a  catarrh  of  the  finer  passages  is  developed 
in  an  irregular  manner  and  does  not  involve  all  portions  of  the  hver 
uniformly.  Partial  catarrh  is  seen  in  the  intrahepatic  bile-passages 
associated  with  concretions. 

Whenever  the  terminal  portion  of  the  ductus  choledochus  is  occkided  by 
sweUing  or  by  a  plug  of  mucus,  the  pancreatic  duct  also  is  usually  occluded. 
This  does  not  occur  if  the  joint  orifice  of  these  t-wo  passages  is  abnormally  con- 
structed or  if  an  auxiliary  passage  is  present.  Notlung  definite  is  so  far  known  in 
regard  to  the  clinical  significance  of  stasis  of  pancreatic  juice  occurring  at  the  same 
time  as  stasis  of  bUe.*  (Salol  is  decomposed  ^\ithui  the  intestine,  and,  therefore, — 
whether  the  pancreatic  juice  be  present  or  not, — cannot  be  employed  for  diagnostic 
pm-poses.) 

Pathogenesis. — From  the  differences  seen  in  the  various  chnical  pic- 
tures of  catarrhal  icterus,  and  from  the  uncertainty  of  the  anatomic  find- 
ings, we  are  forced  to  the  conclusion  that  this  disease  is  not  a  chnical 
entity,  but  is  composed  of  a  group  of  different  conditions  varying  with 
the  anatomic  seat  of  the  trouble  and  the  mode  of  origin. 

For  the  present  it  is  impossible  to  decide  what  role  bacterial  infection 
plays  in  this  disease  of  the  bile-passages.     This  point  can  be  settled  only 

*  Fr.  Miiller,  "  Untersuchungen  iiber  Icterus,"  Zeitschr.  fiir  klin.  Medicin, 
1887,  vol.  XII,  p.  80. 
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by  continiu'd  invcstifjation  of  many  cases.  Exact  conclusions  are  ren- 
dered particuhiily  dilliciilt  by  the  possibility  of  secondary  infection  and  of 
postmortem  cliunges  and  microbic  invasion.  It  is  probable  that  bacterial 
infection  forms  tlie  basis  of  many  more  ca.ses  than  we  susiK-ct,  and  it  is 
even  possibU-  that  the  majorit>'  of  all  cases  are  due  to  this  factor.  I  think, 
however,  that  we  are  not  justified  in  assuming  such  an  ori<;;in  for  all  ca.ses 
of  catarrhal  icti'rus.  Fever  and  disturbances  of  the  fiencral  health  in 
combination  with  icterus  cannot  l)e  considered  as  diagnostic  of  ba(;terial 
infection  of  the  bile-passages,  iov  such  an  infection  (as  by  Bacterium  coli) 
may  exist  without  producing  any  fever  or  even  icterus.  On  the  other 
hand,  various  serious  disturbances  of  the  general  health  may  be  caused  by 
the  absorption  of  toxins  from  the  intestine  or  from  simple  stasis  or  bile  or 
hei)atargia. 

Diagnosis. — The  diagnosis  of  catarrhal  icterus  in  those  cases  where  it 
begins  in  a  typical  manner  with  the  symptoms  of  a  gastric  catarrh  is 
])lain.  In  the  cases,  on  the  other  hand,  in  which  it  begins  less  acutely,  or 
in  which  the  onset  deviates  from  the  topical  course,  the  diagnosis  is  not  so 
simple.  In  cases  of  the  latter  kind  there  is  always  danger  of  making 
the  diagnosis  of  catarrhal  icterus  because  of  its  greater  frequency,  the  sub- 
sequent course  making  a  revision  of  the  diagnosis  necessary.  This  is  par- 
ticularly the  case  in  impaction  of  gall-stones,  which  may  occur  without 
causing  any  pain,  and  in  cases  of  compression  of  the  common  duct  by 
tumors — two  conditions  which  may  lead  to  the  rapid  development  of 
icterus.  For  these  reasons  the  only  method  of  arriving  at  a  diagnosis  is 
by  exclusion  and  by  observing  whether  the  disease  runs  a  favorable  course 
or  not.  In  many  instances,  however,  the  youth  of  the  patient,  a  knowl- 
edge of  the  primary  cause  of  the  trouble,  such  as  a  gastric  catarrh,  \\\\\ 
assure  the  diagnosis.  On  the  other  hand,  it  must  not  be  forgotten  that, 
even  though  the  icterus  persists  for  many  months,  this  does  not  exclude 
the  catarrhal  nature  of  the  trouble. 

Prognosis.— While  the  prognosis  of  this  disease  is  favorable,  as  a  rule, 
it  can  never  be  positivel}'  made,  particularly  in  regard  to  the  probable 
duration  of  the  case  and  the  length  of  convalescence.  If  the  case  begins 
acutely  with  fever,  we  can  usually  prognosticate  that  the  disease  will  last 
for  several  w^eeks  and  will  produce  a  considerable  loss  of  strength  and  a 
reduction  in  the  general  nutrition  of  the  patient.  At  the  same  time,  a 
mild  onset  and  incomplete  stasis  may  be  followed  by  a  protracted  attack. 
Those  cases  are  particularly  uncertain,  especially  as  to  the  length  of  con- 
valescence, in  which  a  tendency  to  recurrence  exists  and  in  which  errors 
of  diet  and  hygiene  have  already  been,  or  in  all  probability  will  be,  com- 
mitted by  the  patient.  In  old  people  an  attack  of  simple  catarrhal  itcerus 
may  end  fatally  from  long-continued  stasis  of  bile.*  Toelg  and  Neusser 
have  described  the  case  of  a  strong  well-nourished  man  who  died  within 
eight  w'eeks  with  nimierous  hemorrhages  into  the  cellular  tissues  and  into 
the  peritoneal  ca\'ity. 

Treatment. — The  treatment  of  acute  catarrhal  icterus  is  identical 
with  that  of  acute  gastric  or  intestinal  catarrh.  The  only  difference  is 
that,  owing  to  the  complication  with  icterus,  these  cases  need  more  time 
and  greater  care  before  a  cure  can  be  effected. 

Only  in  those  comparatively  rare  cases  in  which  a  chilling  has  preceded 
the  attack  is  a  course  of  sweating  indicated.    Wherever,  with  the  appear- 

* Leichtenstern,  loc.  cit.,  p.  9.     Fr.  Miiller,  Zeitschr.  fiir  klin.  Medicin,  1887, 
vol.  XII,  p.  80. 
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ance  of  icterus,  a  free  evacuation  of  the  bowels  has  not  occurred,  it  is 
necessary  to  empty  the  bowels.  Abstinence  from  all  solid  food,  and  limi- 
tation of  the  nourishment  to  tea,  water,  mineral  waters,  and  thin  soups 
will  usually  meet  the  patient's  wants,  and  are  indicated  as  long  as  the 
tongue  is  coated  or  fever  exists  and  a  feeling  of  pressure  in  the  gastric 
region  is  present.  The  remedy  indicated  at  this  period  is  a  solution 
of  sodium  bicarbonate  (5  :  100).  Hydrochloric  acid  is  very  popular, 
but  not  so  appropriate.  Large  drafts  of  water,  drunk  as  hot  as  the 
patient  can  tolerate,  with  dram  doses  of  sodium  phosphate  three  times 
daily  have  a  beneficial  effect  upon  the  gastroduodenal  catarrh. — Ed.] 

It  is  well  to  obtain  a  free  evacuation  of  the  bowels  by  drugs.  For 
this  purpose  one  or  several  doses  of  calomel  (0.3  to  0.5)  are  indicated; 
later  laxatives,  such  as  Glauber's  salts,  Epsom  salts,  the  tartrates,  and 
rhubarb.  The  administration  of  castor  oil  is  not  so  suitable,  particularly 
for  repeated  use,  and  should  not  be  used  if  much  gastric  disturbance 
exists.  It  is  useful  chiefly  in  the  beginning  of  an  attack  where  intesti- 
nal symptoms  and  colic  predominate.  [Sodium  phosphate  probably  acts 
as  well  as  any  other  laxative,  and  is  unirritating. — Ed.] 

It  is  not  necessary  to  combat  existing  diarrhea,  especially  at  the 
outset.  As  a  rule,  it  will  disappear  spontaneously  if  the  patient  observes 
the  proper  rules.  In  case  it  seems  necessary  to  control  it,  hydrochloric 
acid,  astringents,  bismuth  sub  nitrate,  or  tannigen  (four  doses  of  1.0), 
may  be  used;  but  opium  should  only  exceptionally  be  administered,  and 
then  only  for  the  relief  of  violent  colic. 

The  rules  in  regard  to  the  general  mode  of  life  are  important  and 
should  be  carefuhy  observed.  Even  in  the  absence  of  fever  the  patient 
should  remain  in  bed  as  long,  at  least,  as  symptoms  of  acute  dyspepsia 
are  present.  As  soon  as  these  symptoms  disappear,,  and  the  patient 
begins  to  take  a  little  nourishment,  he  may  be  permitted  to  leave  the 
bed  for  a  few  hours  at  a  time,  and,  where  it  is  possible,  stay  in  the  open 
air,  and  may  even  be  permitted  to  walk  a  few  steps.  All  sustained  bodily 
exertion  and  all  exposure  to  chilhng  should  be  avoided  as  long  as  the 
flow  of  bile  is  not  completely  re-established.  Particularly  in  protracted 
cases  and  during  convalescence  from  dyspeptic  disturbances  careful 
regulations  in  these  particulars  should  be  made  by  the  physician.  The 
stage  of  the  disease  should,  of  course,  not  be  judged  from  the  color  of  the 
skin,  but  from  the  color  of  the  feces  and  urine.  With  the  return  of  appe- 
tite a  little  food  can  be  administered,  but  all  chemically  and  mechanically 
irritating  articles  of  diet  should  be  carefully  avoided.  Thickened  soups, 
lean  meat,  white  bread,  and  zwieback  should  be  given  first.  Although 
theoretically  milk  is  not  a  good  article  of  diet  because  of  its  contained  fat, 
practically  it  seems  to  be  well  borne;  -while  meat,  for  no  physiologic  rea- 
son, is  repugnant  to  patients,  possibly  because  of  the  closure  of  the  pan- 
creatic duct.  In  regard  to  general  principles  of  treatment,  see  page  462. 
The  increase  of  the  dietary  should  be  governed  by  individual  conditions 
in  the  same  manner  as  in  any  other  form  of  gastric  catarrh.  It  is  par- 
ticularly important  that  each  meal  should  be  simple,  that  alcohol  and 
narcotics  should  be  avoided,  and  that  httle  food  should  be  given  at  each 
meal.  The  latter  rule  should  also  be  observed  during  convalescence, 
when  the  appetite  is  frequently  inordinately  increased  and  its  gratifica- 
tion may  become  dangerous  to  the  patient. 

In  those  cases  that  persist  for  several  months  the  gastro-intestinal 
catarrh  has  usually  ceased,  and  the  general  nutrition  of  the  patient  must 
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bi'  niaiiitaincd  and  a  more  f^ciicrous  diet  allowed,  even  though  the  stasis 
of  bill'  pt'r.si.sts.  In  such  cases  it  is  well  to  limit  the  amount  of  fat  and 
to  replace  it  by  a  corresponding  amount  of  starchy  food. 

The  administration  of  the  remedies  tliat  are  given  during  the  time  of 
the  acute  catarrhal  attack  should  be  sto])ped  as  soon  as  the  dyspeptic  dis- 
turbances are  better  or  have  disappeared.  When  the  tongue  is  no  longer 
coated,  hydrochloric  acid  may  be  given  with  meals,  and  the  administra- 
tion t)f  rhubarb  may  be  continued,  either  alone  or  in  combination  with 
such  bitters  lus  gentian,  calamus,  or  cascarilla  in  small  doses. 

As  long  as  the  stasis  of  bile  persists  wholly  or  in  jjart,  alkaline  or  alka- 
Hne-saUne  waters  or  the  waters  of  different  hot  springs  can  be  administered 
to  advantage,  especiall}^  the  warm  or  hot  waters,  Hke  Vichy,  Neuenahr, 
or  Carlsbad.  The  cold  waters,  such  as  Eger,  Marienbad,  Tarasp,  and  Hip- 
poldsau,  are  indicated  only  in  case  there  is  a  tendency  to  constipation. 

The  administration  of  enemata  once  or  several  times  daily  at  the  height 
of  biliary  stasis  has  been  recommended  in  cjuantitics  of  from  one  to  one  and 
a  half  liters  (Moslcr,  KruU).  The  ratiomdc  of  this  method  of  treatment  is 
based  on  the  unsupported  experimental  finding  of  Stadelmann  that  the 
secretion  of  bile  is  increased  by  such  injections.  Possibly  these  injections, 
if  they  are  retained  for  a  long  time,  stimulate  peristalsis,  and  in  this  man- 
ner promote  the  outflow  of  bile.  I  have  occasionally  employed  injections 
with  some  success  and  other  clinicians  report  the  same.  In  view  of  the 
variable  course  of  the  disease  it  is  a  difficult  matter  to  determine  the  true 
effect  of  the  various  remedies. 

It  has  been  the  desire  of  physicians  of  all  times  to  find  remedies  that 
would  produce  an  increased  flow  of  bile  in  biliary  stasis.  As  a  result,  the 
action  of  certain  drugs,  such  as  calomel  and  rhubarb,  whose  beneficial 
effects  in  tliis  disease  were  known,  was  explained  on  the  idea  that  they 
were  cholagogues.  We  know,  how'ever,  particularly  in  the  case  of  the  two 
drugs  named,  that  they  do  not  possess  this  property.  "\Miere  a  large 
amount  of  mucus  is  present  in  the  bile-passages  and  hinders  the  flow  of 
bile,  we  would  expect  that  a  remedy  that  could  dilute  the  bile  or  could 
exercise  a  solvent  action  on  the  mucus  would  aid  in  removing  the  obstacle 
to  the  outflow  of  bile.  In  this  sense  it  is  possible  that  the  administration 
of  much  water  by  the  intestine  or  by  the  stomach  will  act  beneficially. 
The  same  applies  to  common  salt,  alkalies,  and  certain  mineral  waters, 
and  to  laxative  remedies,  and  even  food  acts  reflexly.  As  we  have 
seen  above,  many  theoretic  objections  could  be  formulated  against  the 
possibility  of  an  increase  of  the  secretion  of  bile  by  the  administration  of 
cholagogues. 

Gerhardt:  "XJeber  Icterus  gastroduodenalis,"    "Volkmann's  Sammlung  klin.  ^'or- 

trage,"  No.  17,  1871. 
Heitler:  "Zur  Ivlinilv  des  Icterus  catarrhalis,"  "Wiener  med.  Woehenschr.,"  Nos. 

29  to  31,  1887. 
Herzenstein,  Helene  (Dieulafov) : ''  Contrib.  a  I'etude  de  I'ictere  catarrhal,  prolonge." 

These  de  Paris.  1890. 
Senator:  "Ueber  Icterus;  seine  Entstehung  und  Behandlung,"  '"Berliner  Klinik," 

part  1,  1888. 
Sommer,  P.:  "Ueber  Icterus  catarrhalis  im  Kindesalter."  Dissertation,  Kiel,  1896. 
Toelg  and  Xeusser:  "Ein  Fall  von  Icterus  catarrhalis  mit  todlichem  Ausgang," 

"Zeitschr.  fiir  klin.  Medicin,"  vol.  w\,  p.  321,  1884. 

(See  also  Literature  on  Cholangitis,  p.  514;  on  Icterus,  p.  449;  and  on  Icterus 
infectiosus,  p.  507.) 
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ICTERUS  EX  EMOTIONE. 

Icterus  psychicus;  Icterus  spasticus. 

In  the  eyes  of  the  laity  the  secretion  of  bile  and  the  hepatic  functions 
in  general  are  intimately  connected  with  a  disagreeable  mood  or  a  gloomy 
temperament.  Such  expressions  as  a  "bilious  temperament"  and  "his 
bile  overflows"  are  illustrative  of  this  idea.  Jaundice,  too,  is  usually 
attributed  to  an  attack  of  anger,  and  in  certain  classes  this  idea  is  so 
deeply  rooted  that  such  an  attack  is  postulated  in  every  case  of  jaundice 
and  the  patient  will  try  to  remember  when  it  occurred.  It  is  not  surpris- 
ing that,  as  a  rule,  the  patient  will  remember  that  he  was  angry  a  short  or 
a  long  time  before  the  occurrence  of  jaundice. 

As  examples  of  the  dependence  of  jaundice  upon  psychic  disturbances 
cases  are  adduced  in  which  jaundice  suddenly  appeared  a  few  hours  or 
even  a  few  moments  after  an  attack  of  anger  with  a  complete  absence  of  all 
other  predisposing  factors  or  other  symptoms  of  disease.  Such  examples, 
it  is  true,  are  rare  and  are  transmitted  by  hearsay  (see  the  summary  by 
Daraignez).  The  causes  given,  besides  anger,  are  sudden  fright,  mortal 
terror,  and  a  gross  insult.  Besides  jaundice,  there  may  be  seen,  as  a 
result  of  psychic  injury,  a  feeling  of  great  anxiety,  pressure  in  the  epigas- 
tric region,  or  violent  diarrhea. 

It  is  stated  that  emotional  icterus  does  not  persist  for  a  long  time,  at 
most  for  a  week,  and  that  complete  recovery  rapidly  ensues.  In  a  few 
cases  acute  atrophy  of  the  liver  has  been  reported. 

Different  explanations  of  emotional  icterus  have  been  attempted,  as 
follows : 

I.  Polycholia.  The  basis  of  this  assumption  is  the  theory  that 
psychic  disturbances  are  capable  of  causing  an  increased  excretion  of  bile. 
This  has  not  been  proved,  and  even  if  it  had  it  would  not  suffice  for  an 
explanation  (see  page  493).     • 

II.  A  paralysis  of  the  bile-passages  (Laborde). 

III.  Disturbances  in  the  circulation  and  particularly  a  sudden  reduc- 
tion in  the  tone  of  the  abdominal  vessels.  In  this  way  a  diminution  in  the 
blood-pressure  in  the  portal  vein  would  be  produced,  and  thereby  bile 
from  the  bile-capillaries  would  be  diffused  into  the  blood-capillaries.  In 
addition,  fright  might  produce  a  sudden  reduction  in  the  strength  of  the 
heart-beat  and  of  the  respiratory  movements,  all  factors  that  would  tend 
to  facilitate  the  above  diffusion  (Frerichs). 

IV.  Spasm  of  the  bile-passages.  It  is  said  that  a  spasmodic  closure 
of  the  ductus  choledochus  occurs  and  that  stasis  of  bile  is  caused  in  this 
manner.  It  might  even  be  that  a  general  spasmodic  contraction  of  other 
bile-passages  supervened,  and  that  in  this  manner  still  greater  biliary 
pressure  would  be  caused.  [Debove*  has  supposed  it  possible  that  relaxa- 
tion of  the  sphincter  of  the  choledochus  might  occur  from  emotion  and 
thus  favor  infection  of  the  bile-passages. — Ed.] 

Of  all  these  explanations,  the  last  one  seems  to  have  the  best  founda- 
tion, because  we  know  that  the  bile-passages  are,  in  fact,  capable  of  con- 
traction, and  that  it  is  quite  possible,  to  judge  from  analogous  conditions 
observed  in  other  organs,  that  disturbances  in  their  normal  movements 
can  occur,  and  that  these  may  be  either  spasmodic  or  paralytic  in  char- 
acter. 

*  Gaz.  hebdom.  de  Med.  et  de  Chir.,  1901,  No.  33. 
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TliP  older  view,  thiit  Mliary  stiusis  nmst  [M-rsist  for  snvcrnl  days  in  order  to 
product'  icterus,  altliounh  l>as('({  on  animal  cxiKTiincnts,  has  not  been  liornn  out 
hy  the  facts  ol)scrvcil.  To  judnc  from  observations  made-  in  eases  with  impacted 
pall-stones,  it  seems  that  from  six  to  twelvt?  hours  are  stillicient  (see  ptipe  444). 
An  animal  experiment  (hy  Li'-pine  and  Douillet*)  is  worthy  of  mention,  inasmuch 
as  it  siiows  tliat  the  constituent's  of  the  i)iie,  which  onUnarily  enter  the  blood  by 
way  of  the  lymith-ehannels  and  the  thoracic  duct,  can  enter  the  hepatic  veins 
tlirectly  in  case  tlie  pressure  within  the  bile-passages  is  suddenly  increased. 

It  is  true  we  do  not  know  whether  a  spasm  of  the  bile-passap<'s  hustinp  for 
several  hours  really  occurs.  We  ran  concede,  however,  that  such  a  thin^  is  physio- 
logically conceivable;  so  that  we  must  agree  that,  hypothetically  at  least,  icterus 
spjisticus  is  possible.  ln''many  cases,  in  addition,  the  blood-pressure  in  the  portal 
vein  may  be  retluccil,  and  in  this  manner  a  second  factor  be  adduced  that  favors 
the  entrance  of  bile  into  the  blood. 

A  certain  time,  at  all  events,  must  elapse  before  a  sufficient  fiuantity 
of  biliary  constituents  can  enter  the  blood-serum,  and  after  that  a  certain 
time  must  again  elai)se  before  the  skin  can  h)ecomc  discolored.  I  am 
inclined  to  think  that  from  three  to  four  hours  is  the  minimtuu  time  in 
which  this  can  occur.  We  nuist  seek  another  explanation  for  the  cases 
of  instantaneous  jaundice  that  have  been  known  to  occur  when  persons 
were  suddenly  brought  face  to  face  with  death,  etc.  In  these  cases  either 
a  slight  degree  of  icterus  existed  at  the  time  but  was  not  noticeable  until  a 
sudden  pallor  of  the  skin  occurred ;  or  the  skin  of  the  patient  was  naturally 
yellow  and  the  color  did  not  appear  until  a  sudden  anemia  supervened. 

Those  cases,  too,  in  which  from  one  to  two  days  elapsed  between  the 
psychic  disturbance  and  the  appearance  of  jaundice  can  be  explained  in 
still  a  different  manner.  As  a  result  of  the  fright  a  sudden  stoppage  of 
the  functions  of  the  stomach  may  occur  with  subsec^uent  swelling  of  the 
mucous  membrane.  This  would  produce  a  simple  catarrhal  icterus.  It 
is  also  conceivable  that  the  psychic  disturbance  may  lead  to  serious  dis- 
turbances in  the  innervation  and  the  peristalsis  of  the  duodenum  and  the 
bile-passages,  so  that  a  paralysis  of  the  sphincter  of  the  ductus  choledo- 
chus  occiu-s,  and  in  this  manner  some  of  the  intestinal  contents  gains  an 
entrance  into  the  ducts  and  causes  a  bacterial  infection  of  the  bile- 
passages. 

ChaufTard:  "Archives  g^n^rales  de  medecine,"  1890,  n,  p.  410  (case  3,  1  hour). 

Daraignez,  J. :  "  Pathogenic  de  I'ictere  emotif ,"  These  de  Paris,  1890. 

Hardy:  "  De  Tictere  ^motionel,"  "  Gazette  des  hopitaux,"  1882,  No.  2. 

Nagel:  "Un  cas  d'ictere  emotif,  accompagne  d'une  eruption  generalisee  de  lichen," 

"Progres  mM.,"  1886,  No.  34,  14.  Aout. 
Patoin:  "Icterus  from  Emotions,"  "The  Med.  and  Surg.  Reporter,"  1891,  No.  114  ; 

"L'Unionm^d.,"  No.  70. 
—  "Ictere  spasmodique  immediat,"  "Gazette  des  hopitaux,"  No.  31,  1884. 
Rendu:  "  Bulletin  de  la  society  clinique,"  p.  134,  1884  (f  of  an  hour). 

ICTERUS  GRAVIDARUM. 

Just  as  is  the  case  ^^^th  other  indi\'iduals,  pregnant  women  may  become 
afflicted  ^^^th  simple,  so-called  catarrhal  icterus.  Toward  the  end  of  preg- 
nancy an  attack  is  favored  by  the  pressure  exercised  on  the  lower  surface 
of  the  liver  by  the  enlarged  uterus.  In  those  cases  where  corset  liver  is 
present  or  where  constipation  with  accumulation  of  fecal  matter  in  the 
lower  bowel  exists  the  predisposition  is  still  greater.  As  a  rule,  this  simple 
form  of  icterus  runs  a  benign  course,  in  some  instances  not  receding  until 
after  the  child  is  born  and  the  dislocation  of  the  abdominal  organs  and 
*"Th6se  de  Lyon,"  1884. 
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the  traction  on  the  Hver  are  corrected.  In  rare  cases  the  occurrence  of 
icterus  during  pregnancy  causes  the  death  of  the  fetus  or  a  miscarriage. 
[Benedict  *  has  recently  reported  the  cases  of  two  sisters  who  had  repeated 
attacks  of  jaundice  with  enlargement  of  the  hver  synchronously  with  preg- 
nancy and  disappearing  after  abortion  or  premature  delivery. — Ed.] 

In  rare  instances  acute  yellow  atrophy  of  the  hver  may  develop  from 
an  apparently  simple  icterus.  A  knowledge  of  this  possibihty  should 
induce  us  to  be  very  guarded  in  our  prognosis  of  icterus  occurring  during 
pregnancy,  and  to  treat  such  an  attack  \s-ith  great  care. 

Frerichs:  Loc.  cit.,  i,  p.  200. 

Mviller,  P. :  "  Die  Krankheiten  des  weiblichen  Korpers,"  etc.,  Stuttgart,  1888,  p.  119. 

Spiegelberg:  "Lehrbuch  der  Geburtshilfe,"  p.  246. 

ICTERUS  MENSTRUALIS. 

Senator  has  described  four  cases  of  recurring  icterus  appearing  imme- 
diately before  or  during  menstruation.  As  soon  as  the  menstrual  flow 
became  profuse  the  icterus  disappeared.  In  several  of  these  attacks  the 
liver  was  found  to  be  swollen,  the  feces  to  be  decolorized,  and  the  gastric 
functions  disturbed.  In  the  interim  the  general  health  was  unimpaired. 
Senator  assumes  that  in  these  cases  a  hyperemic  condition  of  the  liver, 
quite  frequentty  observed  during  menstruation,  was  comphcated  by  a 
swelUng  of  the  mucous  hning  of  the  bile-passages.  According  to  Senator, 
mild  degrees  of  icterus  are  often  seen  during  menstruation. 

Frerichs  t  describes  under  the  caption  of  "neuralgia  of  the  liver" 
a  case  in  which  for  several  years  attacks  of  icterus  accompanied  by  violent 
pain  and  swelling  of  the  liver  immediately  preceded  menstruation. 

MiiUer,  P.:  Loc.  cit.,  p.  118. 

Senator:  "Berliner  klin.  Wochenschr.,"  1872,  No.  57. 

ICTERUS  EX  INANITIONE  (STARVATION  JAUNDICE). 

In  cases  of  starvation  lasting  for  a  few  days  or  for  a  longer  period  of 
time  (such  as  occurs  in  occlusion  of  the  esophagus,  or  on  refusal  to  take 
food,  etc.)  a  shght  degree  of  icteric  discoloration  of  the  conjunctiva  or  of 
the  skin  is  occasionally  observed.  Trendelenburg  (quoted  by  Naunyn) 
mentions  one  case  of  this  kind  in  wliich  he  observed  a  slight  reaction  for 
bile-pigment  in  the  urine. 

These  cases  are  analogous  to  those  that  occur  in  dogs  when  they  are 
starved  for  experimental  purposes;  here  also  some  bile-pigment  is 
usually  found  in  the  urine  (see  p.  445).  In  both  instances  the  peristaltic 
action  of  the  bile-passages  is  increased,  and  at  the  same  time  the  blood- 
pressure  -within  the  portal  vein  falls,  so  that  absorption  of  bile  is  the 
natural  result.  In  the  case  of  human  beings  biUrubin,  after  absorption  in 
the  hver,  seems  more  easily  to  enter  the  tissues,  whereas  in  the  dog  it  is 
more  easily  excreted  in  the  urine. 

Grimm  %  reports  the  constant  occurrence  of  urobilinuria  in  an  opium-eater 
who  was  on  a  restricted  diet  (milk  and  eggs).  Occasionally  he  would  exhibit 
a  mild  degree  of  ictervis  of  the  urine  and  of  the  skin. 

It  must  be  mentioned  here  that  a  great  many  persons,  othervidse  per- 
fectly healthy,  occasionally  show  a  yeUo^nsh  discoloration  of  the  con- 

*  Deutsche  med.  Woch.,  April  19,  1902.  f  Loc.  cit,  ii,  p.  528. 

X  Virchow's  Archiv,  1893,  vol.  cxxxii,  p.  265. 
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jmictiva  that  can  hardly  be  (hstiii}j;uishc(l  Iroiii  a  true  icteric  discoloration. 
Tliesc  attacks  may  occur  without  causiuji;  any  synijjtoin.s  or  they  may  be 
accompanied  by  a  slif]cht  feeling  of  malaise.  No  definite;  statements  in 
ref^ard  to  the  mode  of  ()ri<!;in  and  tiie  significance  of  these  attacks  can  be 
made. 

ICTERUS  SYPHILITICUS. 

Aside  from  its  occurrence  as  an  accidental  concomitant  of  syphilis, 
jaundice  may  be  due  to  this  infection  and  may  originate  in  ditTerent  ways. 
In  the  tertiary  stage  of  the  disease  gummatous  or  diffuse  hepatitis  may 
lead  to  icterus  (for  examples  of  this  form  see  Otto,  loc.  cit.).  We  are  oidy 
interested  in  this  place  in  that  form  of  icterus  seen  in  the  earlier  stages 
of  syphilis  which  is  called  icterus  syphiliticus  and  to  which  the  prefix 
"  precox  "  is  occasionally  added.  This  is  a  form  of  icterus  from  stasis 
and  resembles  simple  catarrhal  icterus  as  regards  its  duration,  course,  and 
degree.  As  a  rule,  too,  it  recetles  in  the  same  manner  as  does  catarrhal 
icterus.  (Jubler  (185-i)  was  the  first  to  call  attention  to  the  connection 
of  this  form  of  icterus  with  syphilis. 

This  form  is  not  frequent  in  the  secondary  stage.  Engcl-Reimers 
states  that  it  occurs  in  1.4  %  of  all  cases;  later  (according  to  Wer- 
ner) in  0.3  %  as  studied  in  fifteen  thousand  cases  of  early  syphilis. 
It  seems  that  it  occurs  with  varying  frequency,  as  I  observed  six  cases  in 
four  years,  while  in  all  the  years  before  and  after  this  period  I  saw  only  one 
other  (see  Otto,  loc.  cit.).  Lasch  has  collected  forty-six  cases  from  the 
general  literature  and  three  of  Neisser's.  According  to  Fournier,  syphil- 
itic icterus  is  more  frequent  in  women  than  in  men.  [Werner  also  found 
this  preponderance  in  women. — Ed.] 

Jaundice  appears  usually  with  the  first  secondary  symptoms  on  the 
skin  and  mucous  membranes,  sometimes  not  until  a  secondary  exacerba- 
tion occurs.  At  the  height  of  the  disease  the  stools  are,  as  a  rule,  but  not 
in  all  instances,  decolorized.  Those  cases  of  syphilis  that  are  complicated 
by  icterus  usually  run  a  severe  course  and  develop  serious  secondary 
symptoms,  usually  with  an  initial  rise  of  temperatm^e  and  profuse 
eruptions  in  the  skin  and  mucous  membranes.  In  80  %  of  the  cases  the 
lymph-glands  are  much  swollen  (Werner).  Its  duration  varies,  usually 
lasting,  according  to  Werner,  from  three  to  four  weeks.  With  appro- 
priate and  anti-s}-philitic  treatment  the  icterus  usually  disappears  together 
with  the  other  symptoms. 

As  catarrhal  icterus  is  so  frequently  met  vdih.,  it  might  be  assumed  that 
the  combination  of  icterus  and  syphilis  was  a  coincidence.  The  fact, 
however,  that  icterus  is  seen  particularly  during  the  stage  of  eruption 
speaks  against  the  assumption  that  the  simultaneous  occurrence  of  the 
two  conditions  is  a  matter  of  chance.  r\irther,  the  absence  of  the  usual 
initial  symptoms  of  simple  catarrhal  icterus  (gastro-intestinal  disturb- 
ances) and  of  the  usual  causative  factors  (errors  in  diet  or  taking  cold) 
speaks  distinctly  against  the  identity  of  the  form  of  icterus  under  discus- 
sion and  catarrhal  icterus.  It  is  not  surprising  that  the  eruption  of  syphiUs 
can  bring  about  disturbances  in  the  general  health,  and  we  know  that 
stasis  of  bile  produces  similar  disturbances.  A  leading  argument  in  favor 
of  the  syphilitic  origin  of  this  icterus  is  the  fact  that  it  disappears  under 
anti-syphiUtic  treatment,  just  as  do  all  the  other  specific  symptoms.  In 
one  case  reported  by  Engel-Reimers  icterus  reappeared  together  \\\t\\  other 
symptoms  of  syphilis  during  a  recurrent  attack  of  the  disease.    In  another 
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case  that  I  observed  (Case  5  in  Otto's  series)  ascites  and  swelling  of  the 
spleen  developed  simultaneously  with  icterus,  all  the  symptoms  disap- 
pearing again  after  a  course  of  mercurial  treatment  had  been  instituted. 

Sometimes  acute  yellow  atrophy  is  seen  to  develop  following  the  attack 
of  icterus  (Engel-Reimers,  Senator,  Neisser  in  Lasch's  work).  Engel- 
Reimers,  in  his  three  cases,  observed  a  very  considerable  swelling  of  the 
lymph-glands  in  the  region  of  the  porta  hepatis  that  is  not,  as  a  rule,  seen 
in  acute  yellow  atrophy. 

Pathogenesis. — There  can  be  no  doubt  that  icterus  syphihticus  is 
a  form  of  obstructive  jaundice. 

A  number  of  different  explanations  have  been  given  for  the  occurrence 
of  this  stasis.  The  first  theory,  advanced  by  Rampold,  was  that  it  was 
due  to  the  action  of  mercury.  His  position,  however,  is  untenable,  as  this 
form  of  icterus  is  frequently  seen  before  any  treatment  is  instituted. 
Gubler  assumed  that  the  mucous  membrane  of  the  duodenum  and  of  the 
bile-passages  was  swollen  as  a  result  of  a  specific  involvement  of  these  tis- 
sues, as  is  the  case  with  the  mucosa  of  the  mouth,  pharynx,  and  larynx; 
but  such  mucous  lesions  are  never  seen  in  the  intestinal  mucosa.  Lance- 
raux's  theory  is  much  more  probable.  He  assumes  that  the  glands  of 
the  porta  hepatis  are  swollen  in  the  same  manner  as  are  so  many  other 
glands  of  the  body,  and  that  they  occlude  or  compress  the  bile-duct  from 
without.  This  idea  is  supported  by  the  finding  of  Engel-Reimers  reported 
above,  and  by  my  observation  of  the  occurrence  of  ascites  and  enlarge- 
ment of  the  spleen  in  one  case,  appearing  and  disappearing  with  the 
icterus.  [In  41  out  of  Werner's  50  cases  there  was  marked  general 
glandular  enlargement. — Ed.]  It  is  probable  that  in  this  condition  the 
enlarged  glands  compress  both  the  bile-duct  and  the  portal  vein,  as 
they  so  often  do  in  carcinomatous  enlargement. 

It  can  be  readily  understood  why  icterus  syphiliticus  is  not  seen  more 
frequently  when  we  consider  that  the  same  variation  in  regard  to  syphilitic 
enlargement  probably  exists  in  the  case  of  the  internal  lymph-glands  as  of 
the  external  ones,  and  that,  further,  the  anatomic  relation  of  the  portal 
lymph-glands  to  the  bile-duct  is  different  in  different  individuals. 

Mauriac's  theory  must  be  regarded  as  altogether  hypothetic.  He  states  that 
an  interstitial  hepatitis,  occurring  at  an  exceptionally  early  stage  of  the  disease, 
causes  compression  of  the  finer  bile-ducts.  Against  the  validity  of  this  theory  we 
can  adduce  the  complete  absence  of  anatomic  foundation  and  the  fact  that  the 
disease  runs  a  short  course  in  many  instances,  and,  finally,  that  the  stools  are  often 
completely  colorless. 

In  addition  to  cases  in  which  the  syphilitic  origin  of  the  attack  of  jaun- 
dice is  established  beyond  a  doubt,  there  are  many  cases  that  are  atypical 
and  in  which  the  mutual  relations  of  the  two  diseases  are  not  so  distinct 
and  definite.  In  cases  where  icterus  appears  alone  and  the  symptoms  of 
syphilis  do  not  develop  for  some  time,  or,  again,  in  cases  in  which  icterus 
does  not  appear  until  after  the  disappearance  of  the  secondary  symptoms 
of  syphilis,  it  is  difficult  to  state  whether  they  are  independent  or  not.  In 
the  latter  instance  the  icteric  attack,  in  a  way,  takes  the  place  of  or  is 
equivalent  to  a  recurrence.  Cases  of  this  kind  can  be  explained  as  well  by 
the  theory  of  mucous  membrane  involvement  as  by  that  of  glandular 
swelling,  because  we  often  see  glands  and  mucous  membranes  swollen  as  a 
result  of  constitutional  lues  some  time  before  other  localized  manifesta- 
tions of  the  disease  appear.  In  all  such  doubtful  cases  it  will  be  necessary 
carefully  to  consider  the  possibility  of  a  non-syphilitic  origin  of  the  attack 
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of  icterus;  and  ocfasionally  it  will  bo  impossible  to  arrive  at  a  positive 
conclusion. 

BiUiinler;  "  ZioinsstMi's  Han(ll)uch  dcr  sporiollon  Patholofjif,"  iii,  1    p.  192. 
l^ng('l-lU'iiii('i"s:  "  IoIht  acut('  ^('11)0  Lfbcsratropliie  in  dcr  Friilipcriouo  der  Syphilis," 

"Jahrbuch  dcr  nainburRiT  Staatskrankeiiluiuscr,"   i,    IHH'.i. 
—  "  Ueber  die  visccralcn  lOrkrankuiipicn  in  dcr  Friihiicrinde  der  Syphilis,"  "  Monats- 

hcftc  fiir  praktischc  Di;rniat()lo'!;i(,',"  xv,  p.  47S,  1892. 
Gubler:  "  M^moire  sur  I'lct^rc,  (|ui  acconipagne  (luclqucs  fois  les  Eruptions  syphili- 

tiijues  pr^coccs,"  "  MtJmoircs  do  la  .sofi('!t<5  do  liiolopie,"  vol.  v,  p.  235,  1853. 
Josef:  "  Uol)or  lotorvis  im  Friihstadiuiu  der  Syphilis,"  "  Archiv  fiir  Dermatologie  und 

Syphilis."  vol.  xxix,  1894. 
Lancoraux:  "Trait6  historiqnc  ot  pratique  de  la  Syphilis,"  ii.  ^'dition,  p.  146,  1866. 
Lasoh,  ().  (Neisser) :  '"Icterus  syphiliticus  pra'cox,"  "Berliner  klin.  Woehenschr.," 

No.  40,  p.  906,  1894  (3  ca.ses).     Mentions  49  cases  from  literature. 
Otto,  M. :  "  Ucber  Icterus  syphiliticus."     Dissertation,  Kiel,  1894  (7  cases,  Quincke), 

Ref.  in  "Berliner  klin.  Woehenschr.,"  p.  1116,  1894. 
Quincke:  XII.  Congress  fiir  innere  Medicin,  p.  180,  1893. 

Senator:  "Ueber  Icterus  und  acute  gelbe  Leberatrophie  bei  Syphilis,"  ibid.,  p.  185. 
Thiimmel,  K. : "  Ueber  Icterus  in  der  Friihperiode  der  Syphilis."  Dissertation,  Berlin, 

1894  (1  case,  Senator). 
Werner,  S. :  "  Beitrag  zur  Pathologic  dcs  syphilitischen  Icterus"  (material  of  Engel- 

Reimers),  "Miinchener  med.  Woehenschr.,"  No.  27,  1897. 

ICTERUS  NEONATORUM. 

The  name  icterus  neonatorum  is  applied  to  a  form  of  icterus  that  is 
very  frequently  seen  in  the  new-born  and  that  occurs  independently  of  any 
other  lesions  and  runs  a  favorable  course. 

This  disease  must  not  be  confused  (as  it  has  been  occasionally)  with 
icterus  occmring  in  the  new-born  and  due  to  a  variety  of  possible  causes, 
such  as  septicemia  or  sypliilis. 

Jaundice  is  seen  in  about  two-thirds  of  all  new-born  infants.  Different 
investigators  fm-nish  various  statistics  (Cruse,  85%;  Porak,  80%; 
Kehrer,  69%c;  Elsasser,  50%,;  Epstein,  42%;  SeiLx,  16%).  The  disease 
is  seen  more  frequently  in  boys  than  in  girls,  and  occurs  more  often  in 
small  than  in  large  children.  It  is  frequently  seen  in  the  prematurely 
born,  and  also  if  the  delivery  Avas  performed  under  chloroform  (Hofmeier). 
It  is  more  intense  and  more  frequent  in  children  whose  skin  is  congested. 
The  character  of  the  food  given  has  nothing  to  do  AA-ith  its  occurrence. 

It  is  probable  that  external  conditions  are  in  some  way  concerned  in 
the  appearance  of  the  disease.  Epstein  states  that  it  is  rare  in  private 
families,  whereas  the  statistics  of  different  public  institutions  reveal  vary- 
ing degrees  of  freciuency. 

The  icterus  begins  on  the  second  or  tliird  day  of  life  and,  as  is  usual  in 
adults,  appears  first  on  the  face  and  the  chest.  The  sclera  becomes  dis- 
colored later  than  in  adults  and  becomes  icteric  only  in  the  more  severe 
cases.  The  yellow  discoloration  sometimes  persists  for  a  few  days  only, 
but  as  a  rule  remains  visible  until  the  middle  of  the  second  week,  occa- 
sionally as  long  as  the  third  and  fourth  weeks.  Recurrence  is  rare. 
The  general  health  and  the  functions  of  the  infant  seem  to  be  undisturbed, 
although  in  verj^  pronounced  cases  a  httle  languor  or  sleepiness  may  be 
noticed.  The  urine  is  of  a  normal,  Hght  yellow  color,  but  if  it  is  very 
concentrated  it  may  be  a  little  darker  and  may  contain  a  trace  of  albumin. 
This  is  more  frequently  seen  in  icteric  than  in  other  new-born  children. 
Bile-pigment  in  solution  is  never  seen ;  *  but  in  the  sediment  bilirubin  is 
*  Zweifel,  Hofmeier;  in  exceptional  cases,  according  to  Cruse,  loc.  cit. 
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found  mthin  the  desquamated  renal  cells  either  as  a  diffuse  staining  or 
in  the  form  of  yelloT\dsh  granules  or  needle-shaped  crystals.  The  stools 
have  their  ordinar}^  golden  yellow  color.  The  pvilse  is  not  retarded.  Hof- 
meier  showed  that  in  icteric  children  the  initial  decrease  in  weight  is 
greater  and  the  subsequent  increase  in  weight  is  less  than  in  normal 
infants.  The  excretion  of  urea  and  of  uric  acid  is  increased.  These 
abnormahties  are  about  in  proportion  to  the  intensity  of  the  icterus.  The 
prognosis  as  to  life  in  infants  with  this  form  of  icterus  is  the  same  as  it  is 
in  normal  babies. 

The  icterus  gradually  disappears  spontaneously  and  requires  no  treat- 
ment other  than  a  specially  careful  super\dsion  of  general  hygiene. 

Anatomic  investigation  reveals  no  typical  changes  that  would  explain 
the  occurrence  of  tliis  form  of  icterus.  The  hver,  as  in  all  new-born 
children,  is  very  vascvilar,  but  not  icteric.  The  bile  within  the  gall- 
bladder is  frequently  thickened  and  contains  much  bile-pigment,  but  no 
obstruction  is  found  in  the  bile-passages.  Birch-Hirschfeld  claims  to 
have  found  an  edematous  swelling  of  the  periportal  connective  tissue  at 
the  time  of  the  development  of  the  icterus.  Orth  states  that  there  is 
constantly  present  an  infarct  of  uric  acid  or  of  bilirubin  in  the  medulla  of 
the  kidnej^s,  most  marked  in  the  neighborhood  of  the  apex  of  the  papillae. 
In  addition,  the  latter  author  describes  the  finding  at  autopsy  of  numerous 
crystals  of  hematoidin  and  of  biUrubin  in  the  blood-clots  of  the  heart 
and  in  all  of  the  organs. 

In  the  new-born  obstructive  icterus  can  of  course  also  occur.  Cases  of  this 
kind  must,  however,  be  distinguished  from  true  cases  of  icterus  neonatorum.  Thus 
Virchow,  and  also  Raudnitz,  report  cases  of  simple  catarrhal  icterus ;  *  Kelirer 
describes  a  congenital  narro-ndng  of  the  common  duct,  and  Birch-Hirschfeld  reports 
the  occurrence  of  congestive  edema  of  the  connective  tissues  surrounding  the  porta 
hepatis  in  cases  of  asphyxia  following  retarded  labor.  Pyemic  icterus,  too,  is 
occasionally  though  rarely  seen,  but  has  notliing  to  do  with  icterus  neonatorum 
[The  occurrence  of  congenital  narrowing  or  obliteration  of  the  bile-ducts, especially 
described  by  Thomson,  of  Edinbtu-gh,  should  here  be  mentioned  as  an  additional 
and  necessarily  fatal  cause  of  icterus  in  the  new-born  which  should  be  held  in 
mind  as  a  cause  of  icterus  not  coming  properly  under  the  heading  of  icterus  neo- 
natorum.— Ed.] 

Pathogenesis. — The  frequency  and  the  benign  character  of  icterus 
neonatormn  show  that  this  condition  is  due  to  the  great  changes  occurring 
in  the  child  and  its  surroundings  at  birth,  and  that  it  may  be  almost  re- 
garded as  a  physiologic  occurrence.  As  nearly  all  the  functions  of  the 
body  participate  in  this  change,  a  great  number  of  explanations  of  its 
occm'rence  have  been  offered. 

The  assmnption  that  a  stasis  of  bile  produces  this  form  of  icterus  is  the 
least  well  founded  of  these,  as  the  feces  are  never  void  of  color.  The  oc- 
currence of  edema  in  the  periportal  connective  tissue,  as  described  by 
Birch-Hirsclifeld,  is  not  proved  to  be  constant,  although  it  is  possible  that 
now  and  then  this  condition  may  assist  in  the  production  of  the  icterus. 

In  ^dew  of  this  complete  absence  of  all  anatomic  alterations  in  the  bile- 
passages,  icterus  neonatorum  was  at  one  time  looked  upon  as  an  example 
of  jaundice  of  hematogenous  origin.  The  yellow  discoloration  of  the  skin 
was  genetically  combined  with  the  hyperemia  of  the  skin  present  in  the 
first  days  of  hfe ;  but  no  proof  could  be  adduced  for  the  formation  of  the 
bile-pigment  in  the  skin  from  extravasated  blood  (Zweifel)  or  imbibed 
blood-pigment  (Porak).     Hofmeier  showed  that  soon  after  birth  a  great 

*  Prager  vied.  Wochenschr.,  1884,  No.  11. 
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niaiiN'  red  blood-corpuscles  were  destroyed,  iind  this  discover^'  seemed  to 
be  a  strong  arp;uin('iit  in  favor  of  the  honiutofrcnotis  (irij^in  of  this  icterus, 
as  was  also  the  view  that  artificial  ph'thcjra  of  tiie  infant,  produced  \)y 
pressure  on  the  ])iaciMita  and  a  late  li<!;ation  of  the  unihilical  (;ord,  intensi- 
fied {\\v  icterus  (I'orak,  Violet).-'-  It  is  true  that  by  tliese  procedures  the 
material  for  the  formation  of  bile-pi}i;nient  is  increased,  yet,  here  as  in 
other  forms  of  jaundice,  we  can  assume  that  the  conversion  of  blood  into 
bile-pigment  occurs  in  the  liver  alone,  while  the  participation  of  this  organ 
in  the  process  is  further  demonstrated  by  the  presence  of  bile-acids  in  the 
urine  and  in  the  pericardial  fluid  (Hofmeister,  Halberstam  and  others). 

Frerichs  attempted  to  explain  the  origin  of  this  icterus  by  circulatory 
disturbances  in  the  liver,  since  the  blood-pressure  falls  in  the  portal  vein 
as  soon  as  the  blood  no  longer  Hows  through  the  umbilical  vein,  and  diffu- 
sion of  the  bile-constituents  from  the  bile-capillaries  into  the  capillaries  of 
the  i^ortal  vein  could  take  jjlace.  It  is  true  that  this  decrease  in  the  portal 
pressure  occurs,  but  it  seems  very  probable  that  the  differences  in  pressure 
would  soon  be  equalized  in  the  same  manner  as  in  ligation  of  vessels,  where 
sudden  changes  in  the  blood-current  are  produced,  but  where  the  differ- 
ences in  the  blood-pressure  within  the  affected  vessels  are  equalized  within 
a  few  hours. 

The  theory,  first  pronounced  by  P.  Franck,  and  later  elaborated  by  the 
author,  that  icterus  neonatorum  is  due  to  absorption  of  bile  from  the 
intestine  has  a  surer  foundation.  Meconiimi  contains  much  bile-pigment 
(according  to  Hoppe-Seyler,  about  1  %  in  the  meconium  of  a  calf).  As 
as  soon  as  food  is  taken,  both  the  secretion  of  bile  and  the  absorptive 
powers  of  the  intestinal  mucosa  are  stimulated.  In  an  adult  the  biliar}^ 
constituents  absorbed  from  the  intestine  are  excreted  in  the  bile  after 
reaching  the  liver  through  the  portal  vein  (intestinal  hepatic  circulation, 
see  page  417) ;  in  the  new^-born,  on  the  other  hand,  a  part  of  the  portal 
blood  rich  in  bihary  constituents  flows  directly  into  the  vena  cava  by  way 
of  the  ductus  venosus  Arantii,  which  remains  patent  for  several  days 
after  birth.  In  tliis  manner  biliary  constituents  reach  the  general  circu- 
lation and  can  produce  icterus  of  the  tissues. 

The  following  additional  factors  must  be  considered:  (1)  The  destruc- 
tion of  nmnerous  red  blood-corpuscles  is  followed  in  all  probability  by  an 
increased  formation  of  bile-pigment  in  the  Hver;  (2)  the  formation  of 
urobilin  in  the  intestine  as  a  result  of  bacterial  action  occurs  in  adults  but 
is  absent  in  the  new-born;  and  is  slight  until  after  the  end  of  the  first 
week.  We  see,  therefore,  that  a  number  of  factors  combine  to  increase 
the  amount  of  bilirubin  in  the  intestine  and  its  absorption  into  the  general 
circulation. 

Another  important  factor  is  the  difficulty  ■u'ith  which  the  urine  of  a 
new-born  child  dissolves  bile-pigments.  As  a  result  of  this,  the  Aicarious 
excertion  by  Avay  of  the  kidneys  is  decreased.  The  observation  of  Orth, 
mentioned  above,  that  crystals  of  bilirubin  are  foimd  in  the  blood  and  tis- 
tues  of  the  new-born  shows,  further,  that  the  power  of  the  tissue-fluids  in 
general  to  dissolve  bilirubin  is  less  than  it  is  in  the  adult.  This  factor, 
too,  must  therefore  be  considered  favorable  to  the  origin  and  the  continua- 
tion of  icterus  neonatorum. 

Orth  and  Neumann  found  that  bilirubin  also  crystallizes  from  the  blood  in 
non-icteric  new-born  infants.     Neumann,  in  particular,  saw  such  crystals  in  the 

*  A.  Schmidt,  on  the  contrary,  fo,und  the  icterus  more  frequent  and  obstinate 
in  children  after  immediate  ligation  of  the  cord. 
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fat-cells  of  the  mesentery.  This  finding  of  Orth  and  Neumann  must  be  interpreted 
to  signify  that  probably  in  all  new-born  infants  a  certain  amoimt  of  bile-pigment 
is  found  in  all  the  tissues  and  in  the  general  circulation,  but  that  in  only  a  few 
cases  are  sufficient  quantities  present  to  cause  icterus. 

Many  authors  conclude  from  the  microscopic  examination  of  the  blood  that 
red  blood-corpuscles  are  simultaneously  both  destroyed  and  formed  (Hayem, 
Hofmeier,  Silbermann).  Knopfelmacher,  it  is  true,  could  not  verify  these  state- 
ments, nor  did  he  discover  any  changes  in  the  isotonia  of  the  red  blood-corpuscles. 
It  is  said  that  the  red  blood-corpuscles,  when  they  are  destroyed,  furnish  the  material 
for  the  formation  of  abnormal  bile-pigments.  Silbermann  assumes  that,  in  addition, 
as  a  result  of  the  destruction  of  red  corpuscles,  "fermentemia"  with  stasis  and  throm- 
bosis supervenes  in  the  portal  capillaries,  and  that  in  this  manner  some  of  the  intra- 
and  inter-lobular  bile-passages  are  occluded  and  obstructive  jaundice  results. 

Rosenberg  found  droplets  of  fat  on  the  epithelial  cells  of  the  gall-bladder  in 
cats,  dogs,  mice,  and  rabbits,  after  feeding  these  animals  with  fat  or  after  subjecting 
them  to  a  long  fast.  He  assumes  that  these  droplets  prevent  the  absorption  of  the 
bile  from  the  gall-bladder.  As  in  the  new-born  no  fat  is  found  on  the  gall-bladder 
epithelium  before  the  first  food  is  ingested,  he  assumes  that  this  leads  to  absorption 
of  bile  and  icterus.     (Why  not  then  also  in  the  fetus? — Q.) 

In  the  new-born  two  other  diseases  are  seen  that  are  accompanied  by 
icterus — acute  fatty  degeneration  and  the  epidemic  form  of  hemoglobin- 
lu-ia  described  by  Winckel.*  It  is  possible  that  these  diseases  are  in  some 
way  related  to  simple  icterus  neonatorum  in  the  sense  that  the  processes 
that  lead  to  the  "  physiologic  "  form  of  icterus  (icterus  neonatorum)  in  a 
measm-e  predispose  to  certain  noxious  agencies  and  prepare  the  ground  for 
the  other  diseases  and  determine  the  characteristic  features  of  these  dis- 
eases. 
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ICTERUS  POLYCHOLICUS. 
The  assumption  that  ic-U'ius  can  be  iJioduicd  by  an  oxcossive  forma- 
tion of  bile  is  based  on  tliose  cases  of  icterus  in  which,  in  addition  to  the 
yellow  discoloration  of  thi>  skin,  the  feces  are  not  only  not  colorless,  but,  on 
the  contrary,  are  more  intensely  stained  with  bile-pigments  (urf)bilin),  or 
in  which  profuse  l)ile-colored  diarrheas  are  seen.  The  absorj)tion  of  bile- 
pigment  fornu'd  in  excessive  quantities  could  occur  either  in  the  intestine 
or  directly  in  the  liver.  Certain  experiments  by  Naunyn  speak  in  favor 
of  an  absorption  from  the  intestine.  This  investigator,  after  injecting 
20  c.c.  of  pig's  bile  (or  0.1  of  biUrubin)  into  the  small  intestine  of  a 
rabbit,  found  bile-pigment  in  the  urine;  but  no  icteric  discoloration  of 
the  tissues  was  seen,  proljalDly  owing  to  the  short  time  during  which  an 
excess  of  bile-pigment  was  present. 

An  excess  of  Viilc  might  possibly  be  absorbed  directly  in  the  Hver,  be- 
cause it  might  not  be  able  to  flow  through  the  bile-ducts  as  rapidly  as  neces- 
sary. In  fact,  Stadelmann  and  others  have  demonstrated  that  Vjile  con- 
taining a  great  deal  of  bile-pigment  is  viscous,  as  is  seen  after  the  injection 
of  hemoglobin  or  of  hemolytic  poisons  (toluylenediamin,  arscniuretted  hy- 
drogen), whereby  pleiochromia  (an  increase  of  pigment)  is  produced.  As 
this  bile  is  ^^scid  and  cannot  be  poured  out  as  readily  as  normal  bile,  a  rela- 
tive degree  of  stasis  is  produced  %A-ithin  the  bile-passages,  and,  as  a  result, 
a  jaundice  from  reabsorption  of  bile  occurs.  In  this  manner  it  is  demon- 
strated experimentally  that  icterus  polychoHcus  exists,  caused  by  pleio- 
chromia and  the  resulting  ^-iscidity  of  the  bile.  Grawitz*  assumes  that 
the  icterus  seen  in  certain  cardiac  lesions  is  due  to  polycholia,  because,  in 
this  condition  he  found  free  hemoglobin  in  the  blood-serum. 

The  only  manner  in  which  this  question  could  be  settled  clinically 
would  be  by  determining  the  quantity  of  bile-pigment  or  of  urobilin  ex- 
creted in  the  feces  and  the  lu-ine.  G.  Hoppe-Seyler  attempted  to  do  this 
in  that  form  of  icterus  that  occurs  after  the  injection  of  tubercuUn.  This 
icterus  is  accompanied  by  an  enlargement  of  the  Uver  and  of  the  gall- 
bladder. Normally  0.123  of  urobilin  is  excreted  in  the  urine,  1.7  in 
the  feces.  In  the  cases  examined  these  figures  rose  to  0.89  and  4.7. 
G.  Hoppe-Seyler  further  examined  cases  of  icterus  in  exophthalmic  goiter 
and  in  pneumonia  (loc.  cit.,  p.  42)  and  found  an  increased  excretion  of 
urobihn,  from  which  he  concludes  that  the  icterus  seen  in  these  cases  is  due 
to  polycholia. 

We  are  not  justified  in  assuming  from  the  dark  color  of  the  feces  alone 
that  we  are  deaUng  ^nth  a  case  of  icterus  from  polychoUa,  as  has  been  done 
by  a  number  of  authors — for  example,  ChauiTard  and  Banti.  At  best, 
this  is  an  assumption  that  is  not  based  on  solid  grounds.  Chauffard  and 
others  after  him  (for  example,  Girode)  assumed  that,  particularly  in  ic- 
terus due  to  infections,  the  liver-cells  are  stimulated  to  increased  activity 
by  certain  intestinal  ptomains  and  other  toxins,  and  that  the  bile-passages 
are  unable  to  eliminate  the  excessive  amount  of  bile.  As  opposing  this 
idea  we  can  only  emphasize  the  fact  that  a  considerable  degree  of  partial 
stasis  of  bile  can  exist  without  causing  a  hghter  color  of  the  feces,  and  that 
normally  the  intensity  of  the  color  of  the  feces  may  vary  within  ^ide 
boundaries. 

In  many  of  those  cases  of  icterus  that  are  said  to  be  due  to  polycholia 
we  can  venture  an  explanation  on  the  basis  of  the  hypothesis  that  diapede- 
*  Deutsches  Archiv  fur  klin.  Medicin,  vol.  Liv,  p.  611. 
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sis  of  bile  occurs  directly  into  the  blood  as  a  result  of  the  disturbed  func- 
tion of  the  liver-cells  (Minkowski,  Liebermeister) . 

We  shall  ha"\^e  to  recur  to  this  icterus  polycholicus,  or,  better,  pleio- 
chromicus,  in  subsequent  sections. 

Hoppe-Seyler,  G. :  "  Ueber  die  Einwirkung  des  Tuberkulins  auf  die  Gallenfarbstoff- 

bildung,"  "Virchow's  Archiv,"  1892,  vol.  cxxviii,  p.  43. 
—  "Ueber  die  Ausscheidung  des  Urobilins  in  Krankheiten,"  "Virchow's  Archiv," 

1891,  vol.  cxxiv,  p.  42. 
Naunyn:  "  Beitrage  zur  Lehre  vom  Icterus,"  Reichert    and    du    Bois-Reymond's 

"Archiv,"  1868,  p.  432;  1869,  p.  579. 
Stadelmann:  "Der  Icterus,"  1891,  p.  242. 

ICTERUS  AFTER  EXTRAVASATION  OF  BLOOD. 

Icterus  is  frequently  observed  after  large  extravasations  of  blood. 
Although  authors  are  sometimes  guilty  of  careless  interpretations  of  the 
causal  connection  between  icterus  and  blood-extravasations,  and  have 
in  some  instances  (Poncet,  for  example)  failed  to  exclude  the  possibility  of 
icterus  neonatorum  or  of  lesions  of  the  hver,  still  we  can  hardly  doubt  that 
icterus  may  occur  as  a  result  of  hemorrhage.  Of  course,  the  yellow  color 
seen  in  the  skin  over  hemorrhagic  foci  is  not  included  under  this  caption. 

Icterus  follomng  extravasation  of  blood  has  so  far  only  been  observed 
in  man.  It  has  been  seen  to  occur  after  large  traumatic  or  scorbutic 
hemorrhages  occurring  in  the  cellular  tissues  or  into  the  body-cavities,  as 
well  as  after  spontaneous  hemorrhages  into  the  peritoneal  cavity  in 
lesions  of  the  female  sexual  apparatus. 

Icterus  of  the  skin  and  of  the  conjunctivae  appears  several  days  (three 
to  eight,  according  to  Dick,  eight  according  to  Poncet)  after  the  hemor- 
rhage and  is  very  rarely  intense.  As  a  rule,  it  disappears  after  a  few  days 
or  weeks.  Urobihnuria  is  present  at  the  same  time,  usually  beginning  a 
short  time  before  the  icterus  becomes  visible.  The  discoloration  of  the 
urine  is  frequently  perceptible  to  the  naked  eye  from  the  very  beginning. 
Hoppe-Seyler  made  a  quantitative  determination  of  the  urobilin  in  a  case 
of  hemorrhage  into  the  uterine  cavity  and  found  it  increased.  Un- 
changed bile-pigment  is  rarely  found  in  this  form  of  icterus. 

As  both  crystals  of  hematoidin  (Langhans,  Quincke)  and  a  biliary 
imbibition  of  the  connective  tissues  are  seen  after  extravasation  of  blood, 
it  might  be  assumed  that  all  the  bile-pigment  that  is  found  in  different 
parts  of  the  body  might  have  been  formed  at  the  place  where  the  extrava- 
sation of  blood  occurred.  This,  however,  is  not  the  case,  for  the  bile- 
pigment  formed  here  is  generated  much  too  slowly,  and  is  not  absorbed 
with  sufficient  rapidity  to  account  for  the  general  discoloration.  "\i\'liat- 
ever  bile-pigment  is  formed  mthin  the  blood  extravasation  seems  to 
have  a  tendency  to  adhere  to  the  tissues  in  its  immediate  vicinity.  The 
explanation  of  the  process  is  that  withi^  the  extravasation  hemoglobin 
is  liberated  from  the  red  blood-corpuscles  and  enters  the  circulation, 
and  that  on  reaching  the  liver  this  blood-pigment  is  converted  into  bile- 
pigment,  so  that  we  are  here  dealing  with,  an  icterus  pleiochromicus. 

In  hemorrhages  of  small  extent  no  icterus  of  the  skin  is  seen,  but  only 
urobilinuria.  It  is  not  decided  whether  all  the  urobilin  is  formed  by  the 
liver  or  whether  a  part  is  formed  at  the  place  of  extravasation.  An  ob- 
servation by  D.  Gerhardt  seems  to  speak  in  favor  of  the  latter  supposition, 
inasmuch  as  he  found  that  in  icterus  ^dth  occlusion  of  the  bile-ducts 
extravasations  of  blood  may  lead  to  urobiHniu-ia. 
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Different  autliors  have  at  times  enij)lui.siz('(i  the  sipjiiificance  of  uro- 
bilinuria  in  the  diagnosis  of  blood  extravawations  not  discoverable  by 
other  means.  In  view  of  the  many  inter{jretations  that  are  possible  for 
th(>  appearance  of  urobilin  in  the  urine  such  a  connectif)n  must  be-  carefully 
criticized  before  it  is  accepted  (compare  also  Mandryj. 

\n  animals  no  one  has  so  far  positively  demonstrated  the  occurrence  of  icterus 
or  of  urobilimiria  followinp  extravasation  or  injertions  of  blood  (Anporor,  Quincke, 
and  otluTs).  \\'(>  arc,  therefore,  nut  so  fortunate-  a,s  to  jjohscss  an  adetiuatc  and 
satisfactory  cxphmation  or  experimental  evidence  of  the  eonchtions  under  which 
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cin,"  1883,  vol.  xxxiii,  p.  31. 
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ICTERUS  AFTER  HEMOGLOBIN  EMIA. 

The  destruction  of  red  blood-corpuscles  within  the  blood-current  is 
followed  by  the  same  results  as  the  extravasation  of  blood.  This  is  due 
either  to  a  disintegration  of  red  corpuscles  or  to  the  formation  of 
"shadows"  whereby  the  hemoglobin  is  dissolved  and  enters  the  blood- 
current.  The  most  striking  effects  are  seen  in  paroxysmal  hemoglo- 
binuria, in  which,  as  a  result  of  malaria,  syphilis,  or  some  other  un- 
kno^^■n  predisposing  factor,  cold  or  excessive  physical  exertion  brings  on 
an  attack.  The  attack  begins  with  fever  and  usuall}^  produces  hemo- 
globinuria, swelling  of  the  spleen,  and  icterus  of  the  skin.  The  urine,  too, 
may  contain  bile-pigment  but  is  always  free  from  bile-acids.*  In  cases  of 
this  kind  we  must  consider,  in  addition  to  the  hemoglobin  that  produces 
the  polycholia,  the  mechanical  effect  exercised  by  the  stromata  of  the  red 
blood-corpuscles,  and  possibly  the  toxic  action  of  these  and  of  other  sub- 
stances. In  the  kidneys  this  effect  is  particularly  manifested  by  acute 
inflammation,  a  decrease  in  the  quantity  of  urine  voided,  and  the  appear- 
ance of  albumin  and  of  casts. 

The  experiments  of  Schurig  and  v.  Starck  demonstrate  that  the  large  quantity 
of  hemoglobin  circulating  in  the  blood  is  not  alone  responsible  for  the  appearance 
of  icterus.  These  investigators  repeatedly  injected  large  doses  of  hemoglobin  into 
dogs  and  rabbits,  and  yet  never  witnessed  the  occurrence  of  icterus. 

It  appears  that  that  form  of  icterus  first  described  by  Winckel  in  the 
new-born,  and  representing  an  epidemic  form  of  hemoglobinuria  '^ith 
icterus,  is  due  to  some  infectious  agency  of  unkno^^Ti  origin.  This  disease 
is  seen  in  children  that  are  otherwise  healthy.  It  appears  at  about  the 
fourth  daj'  of  life,  beginning  with  cyanosis  and  followed  by  icterus  and  an 
acceleration  of  the  pulse  and  of  the  respiration.  The  skin  is  cool  and  a 
very  scanty  amount  of  thick  dark  blood  can  be  made  to  ooze  from  an  inci- 

*Leube,    "  Sitzungsbericht    der    physiologisch-medicinischen    Gesellschaft    zu 
Wiirzburg,"  1886. 
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sion.  Occasionally  vomiting  and  diarrhea  are  seen.  The  urine  contains 
hemoglobin,  albumin,  granular  casts,  and  blood-corpuscles.  The  disease 
usually  terminates  fatally,  in  convulsions,  at  the  expiration  of  from  nine 
hours  to  two  days.  On  autopsy,  punctiform  hemorrhages  are  seen 
throughout  the  internal  organs.  In  addition,  swelhng  of  the  spleen  and 
fatty  degeneration  of  the  liver,  heart,  and  kidneys  are  found.  In  the  lat- 
ter respect  the  disease  corresponds  to  the  picture  of  acute  fatty  degenera- 
tion described  by  Buhl.  Icterus  in  this  case  is  due  in  part,  as  in  paroxys- 
mal hemoglobinuria,  to  pleiochromia  of  the  bile,  in  part  to  acute  lesions 
of  the  parenchyma  of  the  liver. 

V.  Birch-Hirschf eld :  Loc.  cit.,  p.  702. 

Runge,  M. :  "Krankheiten  der  ersten  Lebenstage,"   1893,  p.   172. 

Hoffmann,  F.  A.:  "  Constitutionskrankheiten,"  1893,  p.  165. 

Ponfick:  "Ueber  Hamoglobinamie  und  ihre  Folgen,"  "Berliner  klin.  Wochenschr.," 

1883,  p.  389. 
Schurig:  "Ueber  die  Schicksale  des  Hamoglobins  im  Thierkorper,"  "Archiv  fiir 

experimentelle  Pathologie,"  vol.  xxxix,  1898. 
v.    Starck:    "Ueber    Hamoglobininjectionen,"     "Miinchner    med.    Wochenschr.," 

1898,  Nos.  3  and  4. 
Winckel:  "Deutsche  med.  Wochenschr.,"  1879,  Nos.  24-36. 

ICTERUS  TOXICUS. 

Icterus  is  found  in  a  number  of  intoxications.  In  the  case  of  those 
poisons  that  produce  a  dissolution  of  red  blood-corpuscles  and  hemo- 
globinemia  the  occurrence  of  icterus  is  readily  understood.  These  forms 
of  toxic  icterus  are  closely  related  to  the  forms  discussed  above. 

Among  the  poisons  that  can  produce  hemolysis  are  arseniuretted  hy- 
drogen and  two  mushroom  poisons — helvelhc  acid  from  the  truffle,  and 
phallin,  a  toxic  proteid  substance  from  Agaricus  phalloides.  Occasionally 
cases  of  poisoning  with  the  two  latter  substances  have  been  studied  in 
human  beings.  Experimental  investigations  have  been  made  ^dth  toluyl- 
enediamin,  glycerin,  the  bile- acids,  and  saponin  substances.  In  addition 
to  causing  the  separation  of  hemoglobin,  some  of  these  bodies,  particularly 
toluylenediamin  and  phalhn,  cause  destruction  of  red  blood-corpuscles 
(rhestocytemia). 

Another  class  of  poisons,  in  addition  to  exercising  the  above  effect 
on  the  red  blood-corpuscles,  act  directly  on  hemoglobin  and  convert  it 
mthin  the  corpuscles  into  methemoglobin.  Among  these  poisons  are  the 
chlorates,  pyrogallol,  anihn  and  its  derivatives  (antifebrin,  lactophenin, 
etc.),  nitrobenzol,  nitroglycerin,  and  the  nitrites.  In  addition  to  these 
substances,  which  occasionally  produce  poisoning  in  man,  there_  are  a 
number  of  other  substances  that  have  only  been  investigated  experiment- 
ally but  are  known  to  exercise  a  similar  effect. 

The  results  of  the  changes  in  the  blood  are  the  same  in  the  case  of  pois- 
oning with  these  drugs  as  in  paroxysmal  hemoglobinuria.  The  liberation 
of  large  quantities  of  hemoglobin  causes  pleiochromia  and  thickening  of 
the  bile  (polychoha),  which  in  its  turn  leads  to  obstructive  icterus.  These 
results  have  been  made  the  object  of  careful  experimental  investigation  in 
the  case  of  arseniuretted  hydrogen  and  of  toluylenediamin  (Stadelmann 
and  Affanassiew).  It  is  probable  that  each  of  these  substances  acts 
somewhat  differently  in  regard  to  the  injury  they  do  to  the  red  blood-cor- 
puscles ;  while  also  it  is  very  probable  that  they  exercise  individually  differ- 
ent effects  on  certain  organs,  such  as  the  hver  and  the  kidneys.  Whereas, 
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therefore,  the  |)niiuiry  intoxication  is  the  same  in  tiie  case  of  all  these 
substaiu'i's,  the  piciieral  clinical  picture  presented  varies  considerably. 
Especially  has  it  hcen  observed  tliat  the  frecjuency  and  the  intensity  of 
the  icti-rus  are  not  proportionate  to  the  heniofilobinuria.  The  principal 
effect  of  all  is  not  to  be  sought  in  their  action  on  the  blood.  The  toxic 
action  of  the  different  poisons  varies  (|ualitatively  and  in  regard  to  its 
significance. 

After  the  administration  of  toluylenediamin,  fatty  degeneration  and 
interstitial  proliferation  are  found  in  the  liver.  The.se  pathologic  changes, 
in  adilition  to  the  polycholia,  probably  lead  to  icterus.  The  urine  is 
diminished  in  ([uantity  and  contains  casts  of  brown  granular  mas.ses  and 
epithelial  d(>bris,  hemogloliin,  mcthemogloV)in,  and  bile-pigment.  The 
spleen  is  enlarged  owing  to  the  destruction  of  red  blood-corpuscles  taking 
place  within  this  organ,  the  leucocytes  gathering  up  the  fragments  of  the 
erythrocytes  and  accumulating  in  the  spleen.  If  the  blood  in  such  a  case 
is  examined  at  the  right  time,  it  will  be  found  to  contain  the  shadows  and 
fragments  of  red  blood-corpuscles  described  above,  and,  on  centrifuging, 
it  will  be  seen  that  the  serum  is  tinged  red  by  the  hemoglobin  in  solution. 

The  icteric  discoloration  of  the  skin  and  the  conjunctiva  in  these 
intoxications  does  not  appear  until  the  second  day  or  later,  and  is  fre- 
quently modified  by  cyanosis  and  by  congestion  of  the  face  and  the  per- 
ipheral parts  of  the  body.  After  poisoning  vdih  the  second  group  the 
brown  color  imparted  to  the  tissues  by  methemoglobin  (from  the  red 
blood-corpuscles  and  the  serum)  still  further  obscures  the  icteric  color. 
We  see,  therefore,  that  the  shade,  the  intensity,  and  the  duration  of 
icterus  may  vary  greatly  in  these  cases  according  to  the  severity  of  the 
case  and  the  character  of  the  poison. 

The  entrance  of  dissolved  hemoglobin  into  the  liver-cells  and  its  subsequent 
elaboration  into  bile-pigment  is  readily  understood,  but  it  is  not  entirely  clear 
whether,  and  if  so  how,  the  fragments  of  red  blood-corpuscles  can  be  transformed 
by  the  liver-cells.  According  to  the  view  of  Affanassiew,  which  can  hardly  be 
accepted,  icterus  occurs  more  particularly  in  fragmentation  of  red  blood-corpuscles 
(rhestoc}i:emia)  and  not  at  all  in  true  hemoglobinemia. 

Affanassiew  was  enabled,  further,  to  produce  similar  symptoms  of  intoxication 
by  injecting  into  an  animal  its  own  blood  changed  by  heat,  so  that  blood  heated 
to  53°  C.  (127.4°  F.)  chieflv  destroved  the  red  blood-corpuscles,  while  after  usmg  blood 
heated  to  56°  or  57°  C.  (1.30.8°  or  135.6°  F.)  a  solution  of  the  hemoglooin  in  the 
serum  was  produced.  In  extensive  bums  methemoglobinuria  without  icterus  has 
been  obsers-ed  in  human  subjects. 

It  is  possible  that  the  form  of  icterus  occasionally  seen  in  pernicious  anemia 
is  toxic  in  character  and  is  caused  by  a  poison  having  hemolytic  properties. 

Lactophenin  is  ranked  among  the  hemolytic  substances.  Strauss,  however, 
who  obserA-ed  icterus  with  colorless  stools  in  three  patients  who  had  taken  4.0  gm. 
daih'  for  from  nine  to  twenty-one  daj's,  states  that  this  icterus  is  the  result  of  a 
gastro-intestinal  catarrh. 

In  the  case  of  some  of  the  poisons  to  be  spoken  of  below,  and  which 
are  accompanied  by  jaundice,  the  cause  of  this  symptom  is  attributed 
\^ith  more  or  less  reason  to  a  destruction  of  the  red  blood-corpuscles. 

In  many  of  the  older  reports  the  administration  of  ether,  chloroform, 
and  chloral  hydrate  was  said  to  be  followed  by  icterus.  I  fail  to  find 
recent  statements  in  regard  to  this  in  the  literature.  No  very  definite 
reports  seem  to  have  been  made  of  late,  and  I  personally  have  made  no 
observations  in  this  direction. 

As  ether,  in  the  same  manner  as  the  bile-acid  salts,  is  capable  of  dissolving  hemo- 
globin from  red  blood-corpuscles,  it  woidd  not  surprise  us  if  this   substance    had 
32 
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the  power  ascribed  to  it  of  producing  icterus.  Naunyn  injected  ether  subcu- 
taneously  into  rabbits  (1.0  and  more)  and  found  bile-pigment  in  the  urine  in  one- 
fourth  of  the  cases.  If  the  ether  was  injected  into  the  small  intestine,  bile-pigment 
was  constantly  found  in  the  urine,  for  the  reason,  probably,  that  the  hemoglobin 
was  dissolved  within  the  portal  vein  and  in  this  manner  was  carried  directly  into 
the  liver. 

Geill  reports  a  patient  of  fifty-eight  years  who  took  2.0  grams  of  chloral 
hydrate  on  twenty-five  successive  days.  At  the  expiration  of  this  time  an 
exanthem  due  to  chloral  appeared,  on  the  third  day  thereafter  icterus  developed, 
and  on  the  fourth  day  death  occurred.  The  liver  was  enlarged  owing  to  passive 
congestion  and  was  strewn  with  a  large  number  of  stained  areas  varying  in  size 
from  that  of  a  lentil  to  that  of  a  pea.  The  cells  of  the  liver  in  the  center  of  the 
lobules  were  comparatively  well  preserved,  but  elsewhere  the  cells  were  in  a  state 
of  granular  degeneration,  contained  pigment,  and  had  no  nucleus. 

The  administration  of  carbolic  acid  by  the  mouth  does  not  seem  to  be  followed 
by  icterus.  The  latter  has  only  been  observed  in  three  cases  where  carbolic  acid 
was  injected  into  the  umbilical  region  of  new-born  infants  or  was  applied  to  an 
abscess  in  the  pelvic  region.  It  is  possible  that  in  these  instances  a  direct  action 
on  the  liver  was  produced  by  way  of  the  portal  vein. 

Icterus  has  occasionally  been  seen  after  a  course  of  treatment  for  the 
expulsion  of  a  tapeworm  with  extract  of  filix  mas.  It  seems  to  have  been 
particularly  frequent  when  oil  was  administered  at  the  same  time,  because 
this  promoted  the  absorption  of  the  poisonous  filicic  acid.  Grawitz  as- 
sumes that  in  these  cases  a  solution  of  the  hemoglobin  occurs  within  the 
liver  with  resulting  polycholia,  and  possibly  there  is  also  a  direct  toxic 
effect  exercised  on  the  liver-cells  themselves. 

In  poisoning  with  santonin  icterus  has  frequently  been  seen.  Here, 
too,  the  chief  effect  may  be  exercised  on  the  blood,  as  Jaffe  saw  hematuria 
in  dogs  following  the  use  of  the  drug  and  Cramer  observed  in  one  human 
case  fever  and  swelling  of  the  spleen. 

We  will  discuss  phosphorus-poisoning,  which  leads  to  icterus  and  a  con- 
siderable swelling  of  the  liver,  in  another  section.  In  this  place  we  will 
only  mention  that  Stadelmann  in  his  experiments  observed  an  increased 
excretion  of  bile-pigment  occurring  in  the  same  way  but  more  slowly  than 
after  toluylenediamin-poisoning;  i.  e.,  after  about  ten  hours.  In  the  be- 
ginning a  simple  irritation  of  the  hver-cells  occurs,  leading  to  pleio- 
chromia.  Later  the  increase  in  size  of  the  liver-cells,  interstitial  prolifera- 
tion, and  catarrh  of  the  bile-passages  constitute  additional  obstacles  to 
the  flow  of  bile.  It  is  possible  that  in  these  cases  parapedesis  of  bile 
(Minkowski,  Liebermeister)  plays  a  certain  role. 

Icterus  of  a  very  mild  degree  is  often  seen  in  lead  colic.  Usually  it  is 
attributed  to  catarrhal  conditions  of  the  bile-passages,  but  it  is  not  im- 
possible that  in  this  form  of  intoxication  tonic  spasms  of  the  bile-ducts 
occur  or  that  a  direct  toxic  effect  is  exercised  on  the  hepatic  parenchyma. 

Freyhan  mentions  a  form  of  icterus  observed  in  workmen  engaged  in  the 
manufacture  of  storage  batteries.  He  considers  it  toxic,  but  in  his  report  does 
not  distinctly  state  whether  he  attributes  it  to  lead  intoxication  or  not. 

Icterus  frequently  appears  with  great  rapidity  after  snake-bite,  and  it 
is  said  that  it  occurs  in  cases  of  this  intoxication  having  a  chronic  course. 
Its  mode  of  origin  in  this  condition  is  altogether  unknown. 

The  icterus  seen  after  injections  of  tuberculin  must  be  included  among 
the  toxic  varieties.  Hoppe-Seyler  has  shown  that  this  icterus  is  accom- 
panied by  an  increase  of  urobilin  in  the  feces  and  urine,  so  that  we  may 
assume  that  it  is  caused  by  a  polycholia  resulting  from  destruction  of  red 
blood-corpuscles  (see  page  493). 
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ICTERUS  IN  INFECTIOUS  DISEASES. 

Acute  infectious  diseases  may  be  accompanied  by  other  lesions  causing 
icterus  vv-hich  may  either  have  existed,  possibly  latent,  before  the  infec- 
tion (cirrhosis,  cholelithiasis)  or  which  may  compHcate  the  disease  after 
it  has  begun  to  run  its  course  (catarrhal  icterus,  acute  yellow  atrophy). 
Aside  from  these  instances,  we  see  icterus  so  frequently  in  some  of  the 
infectious  diseases  that  we  cannot  consider  its  occurrence  as  an  accidental 
complication.  It  is  seen,  moreover,  more  frequently  in  some  infectious 
diseases  than  in  others,  so  that  we  are  forced  to  assume  some  close  connec- 
tion between  icterus  and  the  specific  disease  that  it  compUcates.  Among 
the  diseases  that  are  most  often  accompanied  by  icterus  we  may  mention 
yellow  fever,  recurrent  fever,  Griesinger's  type  of  bilious  typhoid,  pyemia, 
and  pnemiionia.  In  aU  these  diseases  the  stools  remain  colored,  so  that 
the  obstacle  to  the  outflow  of  the  bile  is  only  a  relative  one,  and  can,  as  a 
rule,  not  be  demonstrated  at  all.  The  appearance  of  icterus  in  these  cases 
has  been  attributed  to  an  occlusion  of  the  smaller  bile-passages  by 
catarrhal  inflammation  of  the  ducts  or  catarrhal  swelling  of  the  hepatic 
cells.  It  is  possible  that  here,  too,  we  are  cleahng  vrith  pleiochromia  or 
parapedesis  of  bile  as  a  result  of  functional  disturbances  of  the  hver-ceUs. 

This  effect  can  either  be  exercised  by  the  bacteria  themselves  or  by  the  toxins 
leaborated  either  in  the  intestine  or  in  other  organs  situated  in  parts  of  the  body 
remote  from  the  liver.  Tuberculin  is  such  a  bacterial  toxin,  as  it  produces  icterus 
even  when  injected  in  remote  parts  of  the  body.  It  is  true,  however,  that  in  the 
clinical  course  of  tuberculosis  such  an  effect  is  never  observed. 

Recurrent  fever  is  frequently  accompanied  by  icterus,  in  some  epidem- 
ics one-fourth  of  all  the  cases  developing  it.  Griesinger  observed  bilious 
typhoid  or  typhus  biliosus  in  Cairo,  and  characterized  it  as  an  atypical 
form  of  recurrent  fever.  According  to  the  observations  of  Kartulis  in 
Alexandria  and  of  Diamantopulos  in  Sm}Tna,  however,  this  disease  is 
different  from  recurrent  fever  both  in  regard  to  its  general  course  and  in 
regard  to  the  absence  of  the  typical  and  speciflc  spiriUa.  Some  authors, 
among  them  Fiedler,  are  inclined  to  classify  this  bilious  tj^hoid  with  the 
form  of  infectious  icterus  described  by  Weil. 

Icterus  is  quite  frequently  seen  in  typhoid  fever.  In  the  first  weeks  of  the 
disease  it  has  usually  been  attributed  to  a  catarrhal  swelling  of  the  bile-passages 
and  is  of  subordinate  importance.  It  is  possible,  at  the  same  time,  that  even  this 
initial  icterus  may  be  due  to  bacterial  infection.  In  that  form  of  icteriis  seen 
in  the  second  half  of  the  disease  it  is  still  more  probable  that  the  specific  microbe 
plays  a  role,  as  this  icterus  is  very  much  more  severe  and  may  even  lead  to  the 
death  of  the  patient. 

In  acute  croupous  pneumonia  sHght  degrees  of  icterus  are  not  infre- 
quently seen,  and  in  some  epidemics  this  compHcation  is  quite  common. 
These  cases  of  pneumonia,  designated  as  "biHous,"  seem  to  run  a  more 
severe  com-se  at  certain  times  than  at  others,  although  at  the  same  time 
the  fact  that  they  are  comphcated  with  icterus  does  not  make  the  progno- 
sis less  favorable.  On  account  of  the  gastric  symptoms  so  pronounced  in 
pnemnonia,  this  icterus  has  been  attributed  to  catarrhal  conditions; 
while  other  authors  (Gerhardt)  have  attempted  to  coimect  this  icterus 
with  the  hemorrhagic  character  of  the  pneumonic  exudate  and  to  draw  an 
analogy  with  the  appearance  of  icterus  in  other  forms  of  hemorrhagic 
extravasation. 
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In  septicemia  icterus  is  quite  fn(|U(iitIy  seen.  As  a  rule,  it  appears 
as  a  faint  yellowish  tiiipc,  and  rarely  as  a  more  intense  discoloration.  It  is 
seen  after  septicemia  followinf;  external  wounds,  after  puerix-ral  sepsis, 
after  sepsis  following  lesions  of  mucous  membranes,  in  that  form  arising 
from  the  emlocardium,  which  is  desijinated  as  endogenous  and  which, 
in  case  no  distinct  origin  can  be  found  during  life,  is  called  cryptogenctic 
septicemia.  While  it  is  true  that  icterus  may  be  absent  in  many  ca.ses  of 
septicemia,  at  the  same  time  its  appearance  is  a  diagnostic  sign  of  consid- 
erable value,  iiarticularly  if  a  differential  diagno.sis  has  to  be  made  be- 
tween sej)ticemia  and  certain  infectious  diseases. 

The  form  of  irtorus  occasionally  seen  in  revaccination  and  called  icteru-s  epi- 
demicus  (see  below)  is  in  no  way  related  to  vaccinia  itself.  It  must  be  regarcled 
as  a  complication  that  occurs  from  unknown  causes. 
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ICTERUS  EPIDEMICUS. 

The  appearance  of  icterus  in  many  persons  at  the  same  time  is  well 
known  to  the  laity.  As  such  an  occurrence  is  so  striking  that  it  could 
hardly  be  overlooked,  we  have  descriptions  of  this  epidemic  form  dating 
from  the  beginning  of  the  eighteenth  centiu-y .  Hennig  has  collated  over  86 
large  and  small  epidemics  from  the  hterature.  Ajnong  these  only  8 
extended  over  large  areas,  and  these  were  found  particularly  near  the 
seashore.  The  majority  of  these  epidemics  are  circumscribed  in  extent 
and  attack  only  single  families  or  certain  commimities.  such  as  one  house, 
barracks,  prison,  or  boarding-house.  Only  5  epidemics  lasted  for  a 
considerable  period  of  time — seven  to  thirteen  months.  In  three  epi- 
demics the  disease  attacked  children  alone  or  at  least  to  a  great  extent. 

Of  the  epidemics  recorded,  26  occmred  among  sokhers,  6  among  sol- 
diers and  civihans,  the  rest  among  ci^'ilians  alone.  The  epidemics  that 
occmred  among  the  soldiers  are  more  reliable  in  regard  to  statistical  in- 
vestigations, and  consecjuently  merit  particular  attention.  In  some 
instances  such  epidemics  assumed  remarkable  dimensions.  For  example, 
dming  the  first  year  of  the  Civil  War  in  the  United  States  10,929  cases  of 
jaundice  were  obser^-ed  with  40  deaths;  in  the  Franco-Prussian  w-ar  2.4% 
of  the  men  of  the  First  Bavarian  Di\-ision  were  afflicted  from  February 
to  May,  As  a  general  rule,  recently  enlisted  soldiers  were  more  Uable  to 
attack  than  were  the  more  seasoned  men. 

The  course  of  the  disease  is,  in  general,  benign.  It  resembles  the  sim- 
ple, afebrile,  catarrhal  form  of  icterus,  and  the  symptoms,  aside  from  the 
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yellow  discoloration,  are  frequently  very  slight.  In  other  epidemics, 
again,  the  course  is  similar  to  that  form  of  infectious  icterus  kno-^Ti  as 
Weil's  disease.  Damsch  claims  to  hare  seen  cataleptic  rigidity,  particu- 
larly in  the  epidemic  form  of  icterus  that  occurs  in  children,  and  states 
that  it  is  more  frequent  in  this  than  in  the  sporadic  form. 

In  onty  7  of  the  epidemics  mentioned  was  the  disease  severe  and  ac- 
companied by  many  deaths.  It  appears  that  in  pregnant  women  and 
women  in  the  Mng-in  period  the  prognosis  is  grave. 

The  causes  of  epidemic  icterus  are  manifold.  Among  them  may  be 
mentioned  damp  weather,  particularly  if,  as  in  the  case  of  soldiers,  indi- 
viduals are  forced  to  Avear  wet  clothes  for  a  long  time.  The  great  major- 
ity of  the  86  epidemics  mentioned  occm-red  in  the  "winter  and  fall.  Froh- 
lich  foiond  that  in  the  epidemics  among  soldiers  the  spring  months  seemed 
to  be  the  most  dangerous. 

The  foUo"^-ing  factors  may  be  named  as  further  predisposing  causes: 
errors  in  diet,  poor  or  inappropriate  food,  a  monotonous  diet,  bad  drink- 
ing-water or  the  swallowing  of  impiu-e  riA^er-water  during  bathing,  and  the 
breathing  of  polluted  air  (as  in  trenches  containing  stagnant  water,  from 
bad  drains  or  defective  foimdations).  In  camping  on  moist,  dirty  soil 
several  of  these  noxious  influences  may  be  combined. 

The  appearance  of  icterus  after  revaccination  is  very  peculiar.  This 
was  observed  in  an  epidemic  that  occurred  in  Bremen  (Liu-mann,  Pletzer), 
in  which  over  200  workmen  of  a  manufacturing  estabUshment  out  of  a 
total  of  1500  men  became  afHicted  with  icterus  in  the  course  of  four 
months.  The  limits  of  the  incubation  period  were  from  a  few  days  to 
several  months.     A  transmission  by  contagion  was  never  seen. 

It  is  possible,  therefore,  to  diAdde  the  predisposing  factors  into  three 
groups:  (1)  Atmospheric,  telluric,  or  chmatic  causes;  (2)  dietetic  influ- 
ences; (3)  infectious  causes. 

It  is  probable  that  a  combination  of  all  these  factors  often  is  present, 
and  that,  for  example,  the  first  two  may  predispose  the  patient  to  the 
influence  of  the  third.  We  can  hardly  say  that  infection  always  plaj'S  a 
role,  for  many  of  the  cases  present  the  picture  of  a  simple  catarrhal  icterus 
that  is  altogether  benign  in  character.  Thus,  a  single  company  among  the 
soldiery  of  a  large  barracks  were  afflicted  \xith  this  simple  form  of  icterus 
upon  receiAing  a  very  monotonous  diet,  while  in  another  company  icterus 
appeared  after  these  men  had  been  ordered  to  take  a  daily  bath  in  the 
river  immediately  after  eating.  In  these  two  instances  the  disease  dis- 
appeared as  soon  as  the  conditions  mentioned  were  changed. 

In  those  cases,  of  com-se,  where  the  external  conditions  are  such  that  it 
seems  possible  for  bacteria  to  develop,  it  is  quite  probable  that  microbic 
influences  play  an  important  part  in  the  production  of  icterus.  Such 
favoring  conditions  are,  for  example,  the  breathing  of  bad  air  or  the  drink- 
ing of  polluted  water.  The  bacteria,  if  they  enter  the  intestine,  probably 
in  many  cases  penetrate  the  bile-ducts  and  cause  an  inflammatory''  reac- 
tion leading  to  icterus.  There  is  the  possibihty,  fm-ther,  that  all  the  symp- 
toms are  produced  by  intoxication  \\'ith  the  ptomains  elaborated  by  the 
bacteria  in  the  intestine  and  absorbed.  In  fact,  the  benign  course  of  this 
icterus  make  the  latter  assumption  ver}'  probable.  In  those  cases  where 
the  breathing  of  poHuted  air  seems  to  be  the  chief  causative  factor  the 
intoxication  theon,'  is  still  more  probable. 

The  only  plausible  explanation  of  the  occurrence  of  icterus  after 
revaccination  is  the  occurrence  of  wound  infection.     It  is  true  that  the 
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ICTERUS  INFECTIOSUS:  WEIL'S  DISEASE. 
(Icterus  gravis.) 

It  has  been  customary  to  distinguish,  on  the  one  hand,  favorable  cases 
of  icterus  as  icterus  simplex  and  icterus  catarrhalis,  and,  on  the  other 
hand,  cases  designated  as  icterus  gravis  which  begin  acutely,  and  run  a 
severe  and  often  fatal  course  lasting  from  several  days  to  several  weeks. 
Chronic  icterus,  even  if  it  finally  leads  to  death,  does  not  properly  belong 
under  the  head  of  icterus  gra\as.  It  is  clear  that  a  group  of  diseases  char- 
acterized by  one  predominant  symptom  and  a  severe  course  must  be  a 
mixture  of  a  great  variety  of  diseases  of  different  origin.  Just  as  formerly 
fever  received  undue  notice  as  the  characteristic  symptom  of  a  vast  num- 
ber of  different  diseases,  so  now  the  extreme  discoloration  of  the  skin  by 
bile  may  receive  too  exclusive  attention  and  so  lead  to  error. 

At  times  pronounced  changes  in  the  hepatic  parenchyma  are  found  in 
some  of  the  diseases  included  under  icterus  gravis,  as  in  acute  atrophy  of 
the  liver,  in  the  acute  terminal  lesions  of  chronic  hepatitis,  in  phosphorus- 
poisoning,  in  mushroom-poisoning,  and  in  acute  fatty  degeneration  and 
Winckel's  disease  produced  by  still  unknown  substances.  At  other  times, 
again,  autopsy  reveals  very  little  of  note  in  cases  of  icterus  grains,  and 
pathologic  alterations  in  the  liver  might  have  been  absent  or  could  not  be 
found  \dth  the  incomplete  methods  of  older  investigators.  We  can  read- 
ily, therefore,  understand  why  older  clinicians,  in  cases  of  the  latter  kind 
particularly,  attempted  a  classification  b}-  designating  all  such  cases  as 
icterus  gra\is.  Among  cases  of  this  description  we  can  mention,  for  ex- 
ample, icterus  follo'uing  septicemia.  Here,  even  in  the  most  severe  ca,ses, 
no  gross  pathologic  changes  are  found;  and  it  is  frequently  difficult,  even 
nowadays,  to  discover  the  place  of  primary  infection.  Bacteriologic  ex- 
aminations first  threw  some  light  on  this  subject,  and  we  are  enabled  to- 
day to  state  that  a  great  many  cases  of  icterus  gra^^s  are  of  infectious 
origin,  and  that,  as  a  rule,  the  bile-passages  are  infected.  For  these  rea- 
sons there  is  a  tendency  to  identify  icterus  gravis  \\ith  icterus  infectiosus. 
This  is  not  correct,  however,  for  the  latter  includes  only  a  part  of  the 
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cases  of  icterus  gravis.  Again,  icterus  infectiosus  and  infection  of  the  bile- 
passages  are  not  identical,  for  we  see,  on  the  one  hand,  cases  of  bacterial 
lesions  of  the  bile-passages  and  of  the  liver  without  icterus,  and,  on  the 
other  hand,  septicemia  or  infectious  gastro-intestinal  diseases  that  simu- 
late icterus  gravis  \\dthout  any  infection  of  the  bile-passages.  We  see, 
therefore,  that  for  infectious  icterus  no  definite  disease-picture  can  be  de- 
lineated and  no  satisfactory  definition  can  be  formulated  from  the  fact 
that  we  are  only  beginning  to  gain  an  insight  into  the  true  pathogenesis  of 
this  group.  The  more  we  learn  of  it,  the  less  uniform  the  different  forms 
seem  to  be. 

CUnically,  icterus  infectiosus  is  characterized  by  the  appearance  of  all 
the  symptoms  of  a  severe  infection  and  by  icterus.  In  one  case  the  one, 
in  another  case  the  other,  of  these  two  classes  of  symptoms  may  predomi- 
nate, both  in  regard  to  intensity  and  in  regard  to  the  time  of  their  appear- 
ance and  their  duration.  In  this  section  we  will  limit  our  discussion  to 
those  cases  in  which  no  serious  lesions  of  the  hepatic  parenchyma  can  be 
found;  while  the  latter  will  be  described  in  the  sections  on  hepatitis  and 
acute  yellow  atrophy. 

In  our  discussion  of  catarrhal  icterus  we  called  attention  to  the  fact 
that  a  number  of  cases  are  seen  that  run  their  course  with  high  fever  and 
serious  disturbances  of  the  general  health.  We  also  mentioned  the  fact 
that  it  is  very  improbable  that  these  grave  symptoms  could  be  due  to 
biliary  obstruction  or  to  gastro-intestinal  catarrhs  alone.  Cases  of  this 
character  are  the  connecting-link  between  catarrhal  icterus  and  that  dis- 
ease-picture that  was  first  described  by  Weil  in  1886  as  a  special  form  of 
icterus.  This  disease,  since  Weil's  description,  has  held  the  attention  of 
clinicians  and  has  been  designated  as  one  (but  not  the  only)  type  of 
icterus  infectiosus. 

Symptoms. — Weil's  disease  begins  suddenly,  without  any  prodro- 
mata,  with  fever,  chills,  and  a  rapid  rise  of  temperature.  At  the  same 
time  the  patient  coijiplains  of  vertigo,  lassitude,  and  headache,  as  a  result 
of  which  the  sufferer  soon  takes  to  bed.  Stupor  early  develops,  and  this  is 
followed  by  delirium,  so  that  the  patient  falls  into  a  typhoid  state  much 
sooner  than  in  typhoid  fever.  The  picture  resembles  the  latter  disease 
more  than  any  other  infection,  the  tongue  being  coated,  the  spleen  en- 
larged, and  occasionally  diarrhea  supervening.  Between  the  third  and 
fifth  day,  rarely  sooner,  jaundice  appears  and  rapidly  grows  intense,  and 
at  the  same  time  the  liver  enlarges  and  becomes  tender.  The  urine  con- 
tains a  moderate  quantity  of  albumin,  a  few  hyaline  and  epithelial  casts, 
and,  sometimes,  a  few  blood-corpuscles.  According  to  Fiedler,  the  swell- 
ing of  the  spleen  and  the  liver  are  not  observed  in  all  cases,  and  albumin- 
uria may  be  very  slight  and  transitory. 

The  stools  at  this  period  are,  as  a  rule,  thin,  contain  bile  in  the  begin- 
ning, and  later,  if  the  icterus  be  very  intense,  become  clay-colored. 

The  temperature  remains  around  40°  C.  (104°  F.)  with  fluctuations  for 
several  days.  On  the  fourth  to  the  eighth  day  of  the  disease  the  tempera- 
ture drops,  with  remissions,  and  reaches  normal  at  the  end  of  from  four  to 
six  days.  At  the  same  time  the  severe  general  symptoms  disappear  and 
the  liver  and  spleen  resume  their  normal  size.  The  urine,  too,  becomes 
normal.  Icterus  persists  for  from  ten  to  fourteen  days,  and  then,  too, 
gradually  disappears. 

In  a  minority  of  the  cases  (40%)  a  recurrence  occurs  some  three  to 
eight  days  after  the  final  drop  of  the  temperature  to  normal,  manifesting 
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itself  by  a  rise  of  toniporatiiro  and,  as  a  rulo,  by  a  ropftition  of  all  the 
other  symptoms.  This  recurrence  is  not  so  severe  as  was  the  j>riniary 
attack. 

The  lo.ss  of  weight  that  the  patient  suffers  during  the  fel)rile  periofl 
amounts  to  from  5  to  10  kilos  (12  to  25  pounds). 

In  most  of  the  cases  the  subject  complains  of  violent  muscular  pains 
from  the  beginning  of  the  troul)le.  These  are  chiefly  localized  in  the  mus- 
cles of  the  calf.  During  the  period  of  stupor  they  are  less  ajjparent,  but 
they  persist  through  the  febrile  stage  antl  into  the  stage  of  convalescence; 
in  fact,  they  may  l)e  the  last  symptom  to  disappear.  Occasionally,  in  the 
beginning  of  the  disease,  a  spotted  crj'thema  is  seen  on  the  trunk,  also 
at  times  there  are  found  herpes  facialis  and  an  angina.  As  a  result  of  the 
icterus  there  may  be  itching  of  the  skin  and  a  relative  slowing  of  the  pul.^e 
as  compared  with  the  temperature.  Sometimes  the  hemorrhagic  diathesis 
appears  with  hemorrhages  into  the  skin,  the  conjunctivae,  and  the  retina, 
epistaxis,  and  blood  in  the  urine,  stools,  and  sputa.  Parotitis,  paresis  of 
the  vocal  cords  (Cerhardt),  neuritis  (Kausch),  and  iridocyclitis  are  among 
the  rarer  complications. 

The  diu'ation  of  the  febrile  period,  as  already  mentioned,  is  about 
eight  to  ten  days;  that  of  the  apyrexia,  one  to  eight ;  and  that  of  the  re- 
lapse, from  five  to  eight  days.  The  total  duration  of  the  disease  up  to 
complete  recovery  is  from  three  to  four  weeks,  while  a  feeling  of  weakness 
may  persist  for  a  much  longer  time. 

As  the  termination  of  this  disease  is,  as  a  rule,  favorable,  ver^-  few  op- 
portimities  for  postmortem  study  have  been  presented.  As  a  result,  we 
know  ver^'  little  of  the  anatomic  changes  present.  Several  reports  of  au- 
topsies are  on  record,  but  they  probably  refer  to  cases  that  did  not  properly 
belong  in  this  category-.  According  to  the  reports  of  Wassilieff,  Sumbera, 
and  Xeelsen,  recent  enlargement  of  the  Uver  and  spleen  are  seen,  the 
spleen  being  soft  and  vascular.  The  cells  of  the  liver  are  cloudy,  their 
nuclei  are  increased  and  show  mitoses.  The  kidneys,  too,  are  enlarged, 
and  in  one  case  were  seen  to  be  filled  with  punctiform  hemorrhages,  and 
the  renal  epithehum  was  degenerated.  In  Xeelsen's  case  there  was  a 
small-celled  infiltration  of  the  cortex  of  the  kidneys,  particularly  in  the 
region  of  the  Malpighian  bodies,  the  heart-muscle  was  in  a  state  of 
fatty  degeneration,  and  there  were  hemorrhages  into  the  meninges  and 
into  the  gastric  and  the  intestinal  mucosa. 

Occurrence. — Weil's  disease  is  not  frequently  seen.  As  a  rule,  it 
appears  sporadically;  but  occasionally  it  affects  groups  of  people  li^•ing 
within  circumscribed  districts,  and  during  a  brief  period  of  time,  usually 
in  hot  Aveather.  As  a  rule,  persons  in  the  third  decade  of  life  are  afflicted. 
[Ivissel*  has  recorded  96  cases  in  children  between  the  ages  of  one  and 
thirteen  years. — Ed.]  Over  90<^  of  the  cases  are  seen  in  men,  while  in 
children  and  in  persons  over  fifty  it  is  rare.  It  seems  that  butchers  (Fied- 
ler 50<^,  Wassiheff  20%),  tanners,  and  laborers  in  sewers  are  particularly 
predisposed  to  the  disease.  In  a  few  cases  it  could  be  shown  that  the  use 
of  impure  drinking-water  or  the  swallowing  of  contaminated  river-water 
during  bathing  caused  the  disease.  The  latter  was  particularly  apparent 
in  chfferent  large  and  small  epidemics  that  occurred  quite  frequently 
among  soldiers  and  that  had  been  observed  and  recorded  long  before 
Weil's  pubHcations  appeared  (Pfuhl).  [Ivissel  states  that  the  disease  is 
more  common  in  the  autumn  and  winter  than  at  other  seasons. — Ed.] 
*  Jahrh.  j.  KinderheUk.,  1898,  Bd.  xlvhi,  p.  235. 
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A  form  of  the  disease  has  been  described  that  is  caused  by  drinking  or  uninten- 
tionally swallowing  polluted  water,  appears  in  epidemics,  and  resembles  Weil's 
disease  in  every  particular  with  the  exception  of  the  absence  of  icterus.  It  is 
well  to  remember  these  cases,  as  they  are  of  value  in  the  understanding  of  the  patho- 
genesis of  this  group  of  diseases.* 

Nature  of  the  Disease. — In  the  light  of  our  present  knowledge  it  is 
quite  impossible  to  state  whether  Weil's  disease  is  a  clinical  entity  or  not. 
At  all  events,  the  clinical  picture  presented  resembles,  on  the  one  hand, 
severe  cases  of  catarrhal  icterus,  and,  on  the  other,  febrile  forms  of  gastro- 
intestinal diseases  that  run  their  course  without  icterus  and  resemble  an 
abortive  form  of  typhoid  fever.  The  latter  are  probably  caused  by  the 
invasion  of  microbes  other  than  the  specific  germ  of  tj^phoid  fever. 

That  Weil's  disease  is  a  special  form  of  typhoid  fever  produced  by  the  entrance 
of  the  bacillus  of  typhoid  into  the  bile-passages  can  hardly  be  granted.  Both  the 
occurrence  of  the  disease  and  its  course  speak  against  such  a  theory.  The  French 
employ  the  name  "typhus  hepatique"  for  this  disease  (Landouzy,  Mathieu),  but 
this  designation  must  be  considered  inappropriate  and  misleading.  It  is  purely 
symptomatic. 

Weil's  disease  resembles  more  the  disease  called  bilious  typhoid,  or  typhus 
biliosus,  described  by  Griesinger  in  Cairo  and  by  Kartulis  in  Alexandria.  Fiedler 
is  very  positive  in  his  statement  that  these  diseases  are  identical. 

Many  investigators  have  attempted  to  find  a  specific  bacterium  in 
Weil's  disease.  Proteus  flavescens,  a  bacillus  cultivated  by  Jager  from 
the  urine  of  living  cases  and  from  the  organs  of  a  case  dead  of  the  disease, 
appears  to  be  a  hkely  cause. 

Jager  (Ulm)  found  the  same  organism  in  a  disease  of  fowls,  observed  in  a  village 
near  Ulm  and  characterized  by  icterus  with  enteritis.  The  same  germ  was  also 
found  in  the  water  of  the  Danube  in  that  vicinity.  It  is  probable  that  the  microbes 
had  been  poured  into  the  river  with  the  waters  of  a  brook  that  flowed  through  the 
village.  Some  of  his  patients  subsequently  bathed  in  the  river  and  probably  swal- 
lowed some  of  the  germs. 

Banti  succeeded  in  cultivating  a  proteus  from  the  splenic  blood  of  a  man  who 
was  afflicted  with  a  mild  febrile  icterus.  This  author  attempts  to  establish  certain 
distinctions  between  this  germ,  called  by  him  Bacillus  icterogenes  capsulatus,  and 
that  of  Jager,  in  which  the  capsule  is  not  regularly  found.  Banti  claims  a  hemolytic 
action  for  his  bacillus,  and  considers  the  icterus  to  be  pleiochromic,  but  gives  no  valid 
arguments  in  support  of  his  assumption. 

Even  if  we  should  find  that  this  parasite  of  Jager  really  was  the  cause 
of  the  disease  in  a  number  of  cases,  we  can  still  assume  that  other  cases 
of  infectious  icterus  are  caused  by  other  forms  of  parasites;  in  fact,  I 
personally  am  very  much  inclined  to  this  belief. 

The  micro-organisms  could  infect  the  bile-passages  and  could  reach 
the  liver  directly  from  these  or  they  could  be  brought  to  the  liver  from  the 
intestine  through  the  portal  vein.  In  still  other  cases  a  simple  intoxica- 
tion with  intestinal  ptomains  may  be  the  cause  of  the  trouble.  All  these 
factors  must  be  weighed  and  carefully  considered  in  every  case,  as  general 
conclusions  cannot  be  drawn  from  the  results  obtained  in  any  one  case. 

In  the  French  literature  the  question  of  the  existence  of  an  infectious  icterus 
has  been  widely  discussed.  Landouzy,  Kelch,  and  others  assume  that  a  bacterial 
infection  occurs.  Chauffard  lays  particular  stress  on  autointoxication  with  in- 
testinal putrefactive  products,  and  even  creates  the  word  "  Toxi-infection  "  to  desig- 
nate those  cases  where  both  microbian  and  ptomain  activities  are  possible. 

*  Miiller,  Fr.,  "Die  Schlammfieberepidemie  in  Schlesien,"  1891,  Miinchner 
med.  Wochenschr.,  1894,  Nos.  40  and  41.  Globig,  Deutsche  militararztliche  Zeitschr., 
1891.  Possibly  also  Schulte,  part  4  of  "  Veroffentlichungen  aus  dem  Gebiete  des 
Militar-Sanitatswesens,"  1893. 
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As  a  matter  of  fact,  many  authors  lia\c  iucluticd  nudor  the  heading 
of  Weil's  (list-aso  several  affections  that  do  not  j)ro|)erly  belong  there,  such 
as  santonin-i)()isoninf;;  (Cramer  *),  septicemia  (A.  I'rflnkel  f),  and  acute 
parenchymatosis  (Aufrecht  %).  LeiMinj^er's  view,^  that  Weil's  disease  is  a 
form  of  polyarthritis  rheumatica  complicated  by  an  icti-rus  from  ahsorj)- 
tion,  has  met  with  very  little  favor. 

C'hautTard  is  not  at  all  justified  in  his  statement  that  the  recurrence 
of  icterus  and  the  other  symj)toms  is  characteristic  of  Weil's  disease, 
althoujxh  the  freciuency  with  which  a  relapse  of  the  fever  occurs  is,  it  is 
true,  (|uite  remarkable. 

It  is  astonishin<:;  that  at  the  time  when  icterus  appears,  the  fever  and 
the  fjencral  disturbances  b(>p;in  to  recede.  Some  investigators  have  ex- 
l)ressed  a  suspicion  that  the  apjx'arance  of  tlu>  former  is  responsible  for  the 
disappearance  of  the  latter.  At  the  same  tim(>,  it  is  difficult  to  see  why 
this  should  be;  antl  it  is  quite  probable  that  icterus  and  the  other  symj)- 
tonis  are  produced  at  the  same  time,  but  that  the  former  appears  later 
than  the  other  symptoms. 

Treatment. — The  treatment  of  Weil's  disease  is  that  of  simple  ca- 
tarrhal icterus,  on  the  one  hand,  and  that  of  all  infectious  febrile  diseases, 
on  the  other.  The  general  rules  and  regulations  that  apply  to  the  treat- 
ment of  typhoid  fever  are  proper  in  the  treatment  of  this  disease.  Careful 
dictar}'  regulations  directed  toward  protecting  and  sparing  the  gastro- 
intestinal tract,  evacuation  and  disinfection  of  the  intestine  (at  least  as  far 
as  this  is  possible),  cool  bathing,  sponging,  and  the  cold  wet  pack  are 
symptomatically  indicated.  In  view  of  the  short  duration  of  the  fever, 
these  measures  are  necessary  for  a  short  time  only. 

The  administration  of  large  quantities  of  water  injected  as  enemata  or 
even  hypodermically  is  indicated,  and  has  been  demonstrated  to  be  of 
practical  value  (Leick,  Damsch). 
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CHOLANGITIS  SUPPURATIVA   (EXSUDATIVA, 
INFECTIOSA). 

(Quincke.) 

Purulent  inflammation  of  the  bile-passages  is  less  frequently  met 
with  than  the  simple  catarrhal  form  of  inflammation.  In  the  former  the 
secretion  contains  more  cells  and  more  or  less  resembles  pus,  and  the  con- 
nective tissues  of  the  walls  of  the  bile-passages  and  of  their  surroundings 
show  a  small-celled  infiltration;  in  the  latter  there  is  simply  an  increased 
secretion  of  mucus  and  a  greater  desc|uamation  of  the  superficial  epithe- 
lium. If  the  disease  is  of  long  duration,  connective-tissue  thickening  of 
the  walls,  particularly  of  the  larger  bile-passages,  is  seen.  As  a  rule,  there 
is,  in  addition,  obstruction  to  the  outflow  of  bile,  so  that  dilatation  of  the 
passages  occurs.  In  this  manner  there  is  created  a  condition  analogous 
to  cj'hndric  bronchiectasis.  Occasionally  the  mucous  membrane  will  be 
seen  to  be  ulcerated  in  certain  places,  from  the  action  of  concretions  or 
from  diphtheritic  or  croupous  inflammation.  "WTienever  the  suppurative 
inflammation  involves  the  finer  bile-passages,  miliary  accumulations  of 
pus  are  formed,  which  are  first  foimd  in  the  peripheral  portions  of  the 
lobules.  Only  occasionally  do  these  small  purulent  foci  appear  as 
globiflar  collections  of  pus  bounded  by  the  walls  of  the  dilated  bile-pas- 
sages ;  as  a  rule,  thej^  are  true  abscesses  formed  by  circimiscribed  disin- 
tegration of  the  hepatic  tissue.  In  the  former  case,  cyhndric  epithelial 
cells  from  the  bile-passages  are  seen  in  the  pus;  in  the  latter,  we  find 
hepatic  cells  in  different  stages  of  disintegration.  Sometimes  these  small 
alveolar  abscesses  enlarge  and  become  confluent,  so  that  larger  abscesses  of 
irregular  shape  and  distribution  are  formed.  The  contents  of  these  cavi- 
ties frequently  shows  an  admixture  of  bile.  In  addition  to  the  purulent 
disintegration,  there  is  also  seen  at  the  periphery  the  development  of 
connective  tissue  and  degeneration  of  the  hepatic  cells. 

Occurrence. — Pm-uient  inflammation  of  the  bile-passages  is  not  very 
frequently  met  ^ith.  As  a  rule,  it  is  not  recognized  until  after  the  death 
of  the  patient.  This  form  of  inflammation  is  usually  seen  in  subjects  of  ad- 
vanced years  and  in  cases  where  some  obstacle  to  the  normal  flow  of  bile 
exists  in  the  bile-passages.  This  obstacle  may  be  either  a  concretion  or 
an  intestinal  parasite.  It  is  also  seen  as  a  complication  and  a  sequel  of 
typhoid  fever,  cholera,  pyemia,  and  dysentery-.  Sometimes  it  appears 
without  any  demonstrable  cause. 
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Etiology. — As  a  rule,  thoup;h  not  necessarily  always,  it  will  be  found 
tliat  some  inicrohic  infection  is  the  cause  of  this  sui)i)urative  form  of 
chohuif^itis.  This  fact  was  not  recognized  until  recently,  and  we  are 
indebted  chiclly  to  I'Vencli  authors  for  its  elucidation.  Its  recognition  has 
led  to  an  understandinfj  in  f]:;eneral  of  the  importance  of  infections  of  the 
bile-j)assaf]:(\s.  As  we  have  seen  above  (page  471)  microbes,  as  a  rule,  enter 
these  j)assages  from  the  intestine  and  travel  in  a  direction  opposed  to  that 
of  the  current  of  bile;  less  fre(|uently  they  enter  the;  bile-passages  from 
the  liver — i.  c,  directly  or  indirectly  from  the  systemic  blood-stream. 
In  the  latter  instance  they  produce  a  descending  infection.  In  excep- 
tional cases,  finally,  they  may  enter  from  the  gall-bladder  by  penetrat- 
ing the  walls  of  this  viscus  from  the  intestine  or  from  some  neighljoring 
focus  of  disease. 

Microbic  infection,  so  important  in  the  diseases  of  the  bile-passages, 
does  not  necessarily  always  produce  a  suppurative  form  of  infection,  but 
may  lead  to  a  simple  catarrhal  inflammation. 

It  is  possible  that  occasionally  the  contents  of  the  bile-passages  does  not  re- 
semble pus  in  aj^pearance,  but  that  at  the  same  time  (c.  g.,  in  the  case  of  Bacillus 
coli,  acconling  to  Trantenroth)  it  may  have  a  distinct  feculent  odor  and  very  toxic 
properties,  being  capable  of  causing  fever. 

Sometimes  the  action  of  microbes  remains  altogether  latent  during  the 
life  of  the  patient,  and  even  no  anatomic  changes  arc  seen  after  death. 
As  the  bile-passages  may  present  a  normal  appearance,  cultural  experi- 
ments and  a  microscopic  examination  are  necessary  to  determine  the  role 
played  by  the  bacterial  invaders.  By  the  latter  procedure  an  increased 
desquamation  of  the  epithelial  lining  of  the  bile-passages  may  be  dis- 
covered. From  the  etiologic  point  of  \dew,  therefore,  no  sharp  distinction 
can  be  drawn  between  the  suppurative  form  of  inflammation  and  the 
simplest  catarrh  of  the  biliary  passages. 

Bacillus  coli  is  the  most  frecjuent  cause  of  suppurative  cholangitis, 
acting  singly  or  in  combination  with  streptococci  or  with  Staphylococcus 
aureus  or  albus.  In  case  the  bile-passages  are  temporarily  or  incompletely 
occluded  these  microbes  may  penetrate  beyond  the  obstruction  and  may 
find  a  suitable  nidus  for  their  development  in  the  stagnating  contents 
of  the  ducts  above,  from  which  they  may  even  penetrate  the  mucous 
membrane,  making  their  removal  a  very  difficult  matter. 

Similar  conditions  favorable  to  a  penetration  of  the  mucous  membrane 
by  bacteria  are  seen  in  cases  where  the  flow  of  bile  is  sluggish  or  where  the 
peristaltic  action  of  the  bile-passages  is  reduced  or  the  sphincters  are  weak. 
This  occurs,  for  example,  in  febrile  diseases  of  long  duration  in  which  the 
muscular  tone  of  the  whole  body  is  reduced.  Aside  from  the  pathogenic 
germs  already  mentioned,  a  number  of  other  bacterial  species  that  are 
essentially  harmless  ma}'  gain  an  entrance  and  do  damage  only  in  the 
sense  that  they  produce  a  liquefaction  of  tissues. 

A  number  of  cases  of  icterus  that  are  in  the  beginning  simply  catarrhal 
or  of  a  mild  infectious  type  may  form  the  starting-point  for  severe  forms  of 
suppurative  cholangitis.  This  occurs  if  other  bacteria  invade  the  in- 
flamed ducts  or  if  some  of  the  species  that  are  already  there  accjuire  toxic 
properties.  » 

TMien  intestinal  parasites,  particularly  ascarides,  enter  the  biUary 
pa.ssages  from  the  intestine,  a  suppurative  cholangitis  may  result.  This, 
as  a  rule,  is  probably  not  due  to  the  action  of  these  parasites  themselves, 
but  to  bacteria  that  they  carry  with  them. 
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Of  all  the  infectious  diseases,  typhoid  fever  is  most  frequently  compli- 
cated by  a  suppurative  inflammation  of  the  bile-passages.  Holscher, 
among  2000  autopsies  on  cases  of  typhoid  fever  found  evidence  of  this 
condition  in  5  cases,  nearly  all  of  which  were  in  the  stage  at  which  the  in- 
testinal ulcers  were  beginning  to  heal,  although  sometimes  suppuration 
does  not  develop  until  the  stage  of  convalescence.  [Or  even  long  after  the 
termination  of  the  systemic  infection.  A  sufficient  number  of  carefully 
recorded  cases  have  been  published  within  recent  j^ears  to  prove  that  in  a 
very  large  number  of  cases  of  typhoid  fever  (50%,  according  to  Gushing) 
the  bile  contains  Bacillus  typhosus,  Chiari  *  having  even  found  the 
micro-organism  in  19  out  of  22  cases.^ — Ed.]  Gilbert  and  Girode  found 
typhoid  bacilli  in  the  purulent  contents  of  the  gall-bladder  and  its  walls 
five  months  after  convalescence  from  typhoid.  Dupre  found  the  bacteria 
after  eight  months  under  similar  conditions.  [Miller  f  has  recorded  a  case 
of  cholelithiasis  in  which  typhoid  bacilh  were  found  in  pure  culture  in  the 
gall-bladder  seven  years  after  the  attack  of  typhoid  fever,  Droba  %  has 
found  typhoid  bacilli  in  the  center  of  gall-stones  seventeen  years  after  the 
primary  infection,  and  Hunner  §  isolated  typhoid  bacilli  from  the  bile  at 
operation  for  suppurative  cholecystitis  eighteen  years  after  the  attack  of 
typhoid  fever.  (For  further  particulars  as  to  the  role  of  the  typhoid 
bacillus  in  affections  of  the  bile-passages  see  page  471.) — Ed.]  Gilbert 
and  Dominici  found  the  bacillus  of  typhoid  fever  and  Bacillus  coli 
together.  The  bacillus  of  typhoid  is  occasionally  found  in  the  wall  of  the 
gall-bladder  without  inflammation  of  the  parts.  It  is  not  improbable 
that  this  form  of  inflammation  may  occur  by  the  descending  route  from 
colonies  of  the  typhoid  bacillus  that  are  present  in  the  liver. 

In  cholera,  suppurative  cholangitis  and  cholecystitis  are  found  still 
more  frequently  than  in  typhoid  fever.  It  seems,  however,  that  the  bacillus 
of  cholera  is  present  in  many  cases  without  causing  any  inflammatory  re- 
action. Girode  found  the  baciflus  in  the  bile  fomieen  times  in  twenty- 
eight  cases  of  cholera,  but  saw  an  inflammation  of  the  bile-passages 
extending  into  the  finest  canals  in  only  one  case. 

Pneumonia,  among  other  infectious  diseases,  is  occasionally  compli- 
cated by  suppurative  cholangitis.  In  the  cases  reported  the  pneumo- 
coccus  was  found  within  the  bile-passages  in  combination  either  with  pyo- 
genic microbes  or  with  Bacillus  coli ;  while  in  some  instances  the  latter  was 
found  alone  (Gilbert  and  Girode,  Klemperer,  Letienne).  It  is  possible 
that  in  pneumonia  the  mild  form  of  icterus  so  often  seen  in  this 
disease  is  caused  by  local  infection. 

We  may  expect  that  the  new  point  of  view  given  by  recent  bacterio- 
logic  research  in  regard  to  the  origin  of  these  forms  of  suppurative  cho- 
langitis and  their  significance  will  throw  light  on  a  number  of  other  ob- 
servations. We  may  state  now  that  the  presence  of  certain  infectious 
germs  alone  is  not  sufficient  to  produce  suppurative  cholangitis ;  we  must 
have,  in  addition,  either  a  certain  virulence  of  the  bacteria  or  a  reduction 
of  the  natural  resisting  power  of  the  exposed  tissues.  The  greatest 
differences  in  this  respect  seem  to  exist  in  the  case  of  the  cholera  bacillus, 
next  to  this  in  the  case  of  the  bacillus  of  typhoid  fever  and  of  Bacillus  coli, 
while  in  the  case  of  staiphylococci  and  streptoccoci  such  differences  are  not 

*  Zeitschr.  f.   Heilkunde,  Bd.   xv,  p.   199. 

t  Johns  Hopkins  Hospital  Bull.,  May,  1898. 

i  Wien.  klin.  Woch.,  Nov.  16,  1899. 

§  Johns  Hopkins  Hospital  Bull.,  August-September,  1899,  p.  163. 
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so  marked.  It  is  important  to  rcnicmbpr  that  the  gall-bladdor  in  partiru- 
hir  sccins  to  lie  so  frcciuciitly  involved  for  tlic  rcjuson  rhicfly  that  here  tiuTc 
arc  present  the  favoririfx  condition  of  stafi;nation  of  litiids,  wiiereas  in 
tiie  other  portions  of  the  hile-passaf^es  tiie  constant  stream  of  bile  seems 
to  elTectuully  prevent  a  locahzation  and  develojjrnent  of  bacteria. 

Symptoms. — The  .symptoms  of  suppurative  cholanfjitis  are  not  char- 
acteristic and  frequently  are  so  indefinite  that  the  di.sea.se  is  not  recog- 
nized ;  or  they  may  be  so  mild  that  the  condition  is  not  even  suspected. 

Icterus  as  a  symptom  is  not  so  marked  as  art;  disturbances  of  the  general 
health.  Whenever  icterus  is  marked,  it  is,  as  a  rule,  not  due  to  cholan- 
gitis, but  to  some  occlusion  of  the  bile-pa.ssages  that  may  have  exi.sted 
before  the  occurrence  of  the  inflanmiation  of  the  ducts;  or  it  may  be  due 
to  the  occlusion  of  the  bile-passages  as  a  result  of  the  formation  of  concro 
tions. 

Fever  and  the  occurrence  of  enlargement  of  the  spleen  are  important 
symptoms.  As  in  other  suppurative  processes,  the  fever  is  of  a  remitting 
type  with  evening  exacerbations,  and  frequently  complete  intermi.ssions 
in  the  morning.  Again,  as  in  other  forms  of  fever  from  absorption  of 
purulent  material,  this  type  of  fever  is  not  necessarily  maintained,  but 
may  vary  in  difTerent  directions.  Both  the  number  of  daily  maxima  and 
minima  and  the  time  of  day  at  which  they  occur  may  vary.  The  rise  of 
temperature  may  be  accompanied  by  a  chill  and  the  time  of  a  decline  by  a 
sweat;  or,  again,  periods  of  subnormal  temperatures  or  even  long  afebrile 
periods  may  occur.  Occasionally,  the  type  of  fever  caused  by  the  suppu- 
rative process  is  modified  by  variations  in  temperature  induced  by  the 
impaction  of  gall-stones.  The  fever  described  has  been  called  febris 
intermittens  hepatica  or  febris  bilioseptica,  the  latter  designation  being 
particularly  in  favor  with  French  authors.  This  fever,  like  any  other 
fever  due  to  the  absorption  of  constituents  of  pus,  may  run  a  similar  course 
and  cause  the  same  subjective  symptoms  as  the  intermittent  type  of  ma- 
larial fever;  and  it  is  even  stated  that  a  tertian  and  a  quartan  type  are 
occasionally  obser^-ed.  It  is  not,  in  my  opinion,  demonstrated  that  this 
fever,  proA-ided  careful  records  of  temperature  are  made  every  two  or  three 
hours,  resembles  these  malarial  types  of  fever  more  than  any  fever  from 
absorption  of  products  from  other  suppurative  foci.  In  both  cases  the 
fever  is  caused  by  the  absorption  of  toxins  capable  of  producing  a  febrile 
rise  of  temperature,  but  this  does  not  explain  the  remitting  type  that  the 
fever  assumes.  In  the  most  serious  cases  microbes  may  even  enter  the 
blood-current. 

In  case  other  poisons  capable  of  acting  on  the  heart  or  the  kidneys  or 
of  depressing  the  temperature  are  absorbed,  other  more  or  less  severe 
general  symptoms  may  appear.  The  causes  of  such  an  occurrence  and 
the  conditions  under  which  such  an  absorption  may  take  place  are  as  un- 
kno^\'nto  us  as  in  the  case  of  suppurative  pyelitis  or  of  putrid  bronchiecta- 
sis. The  latter  conditions  in  more  ways  than  one  resemble  suppurative 
cholangitis  and  present  many  analogies  to  it.  In  the  disease  under  dis- 
cussion, however,  the  effect  of  biliary  stasis  and  of  the  interference  with 
the  hepatic  function  add  a  specific  and  distinguishing  factor. 

In  addition  to  icterus,  which,  as  we  have  seen,  is  not  constantly  pres- 
ent, pain  or  a  feeling  of  tension  in  the  hepatic  region  often  call  attention 
to  the  liver  as  the  diseased  organ.  In  case  the  gall-bladder  is  involved, 
the  pain  as  a  rule  is  more  severe.  In  addition  to  these  symptoms,  dis- 
turbances of  the  digestion,  diarrhea,  and  vomiting  are  often  present. 
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[Pick  *  has  called  attention  to  the  absence  of  leucocytosis  during  the 
afebrile  periods  and  to  the  diminution  in  the  nitrogen  in  the  urine  during 
the  days  of  fever.  Boas  t  has  recently  called  attention  to  a  tender  area 
in  the  region  of  the  twelfth  dorsal  vertebra  from  2  to  3  cm.  from  the  middle 
line  in  cases  of  even  latent  inflammation  of  the  bile-ducts. — Ed.] 

Some  of  the  possible  complications  of  suppurative  cholangitis  are  pyle- 
phlebitis, true  septicemia,  endocarditis  (Netter  and  Martha),  purulent 
meningitis  (Jossias),  and,  usually  starting  from  the  gall-bladder,  peri- 
tonitis (Chiari). 

Course. — The  onset  of  suppurative  cholangitis  is,  as  a  rule,  insidious 
and  not  determinable.  In  case  cholelithiasis  exists,  the  symptoms  of 
cholangitis  are  superadded  to  those  of  biliary  stasis  and  of  the  impaction 
of  the  stone.  They  frequently  run  parallel  to  these  symptoms,  inasmuch 
as  an  increased  obstruction  to  the  flow  of  bile  will  be  accompanied  by 
an  increased  absorption  of  toxins  from  the  pus.  In  cases  of  this  kind 
the  symptoms  may  vary  in  intensity  for  months,  until  finally  the  im- 
pacted stone  is  forced  into  the  intestine.  When  this  occurs,  the  pus 
that  has  formed  finds  an  exit  and  the  cholangitis  may  subside.  The 
fever  in  these  instances  does  not  recede  at  once,  but  gradually  (own 
observation).  In  the  majority  of  cases  the  outflow  of  pus  is  not  com- 
plete, but  only  partial,  or  occurs  only  at  intervals.  The  body  becomes 
accustomed  to  the  absorption  of  toxins,  so  that  the  temperature  may 
remain  normal  for  a  time ;  yet  at  the  same  time  the  fact  that  recovery 
is  slow  and  incomplete  soon  directs  attention  to  a  focus  of  disease  existing 
somewhere.  If  not  relieved,  the  liver  will  gradually  be  destroyed  by  a 
process  of  slow  purulent  destruction  of  tissue  and  the  patient  succumb  in 
the  course  of  a  few  weeks  or  months.  Hectic  fever  is  always  present 
in  these  cases. 

In  the  case  of  infectious  diseases  where  no  obstruction  of  the  bile- 
passages  exists  the  symptoms  are  still  more  obscure.  Icterus  is,  as  a 
rule,  absent;  or  if  present  at  all,  is  usually  shght.  The  fever  and 
sometimes  pain  in  the  hepatic  region  are  the  only  symptoms,  and  they 
are  not  characteristic.  In  typhoid  fever  these  symptoms  do  not  develop 
until  the  stage  of  convalescence  and  after  the  disease  proper  has  run  its 
course.  Where  the  gall-bladder  is  particularly  affected,  symptoms 
directed  to  this  viscus  will  appear  (see  below). 

Prognosis. — The  prognosis  in  the  majority  of  cases  is  unfavorable. 
Where  concretions  exist,  all  the  dangers  of  biliary  stasis  are  present, 
with,  in  addition,  the  danger  of  multiple  abscess  formation.  At  the 
same  time,  if  operative  or  spontaneous  removal  of  the  stone  can  be 
brought  about,  complete  restitution  to  normal  is  possible.  It  seems 
that  even  ascarides  can  wander  back  into  the  intestine  (Kartulis) .  [Ogil- 
vie  J  has  reported  a  case  in  which  jaundice  ceased  after  the  expulsion 
per  anum  of  a  round  worm  one-third  of  the  length  of  which  was  stained  by 
bile  as  though  it  had  been  for  a  time  impacted  in  the  common  duct. — Ed.] 
The  typhoid  form  of  infection  seems  to  be  the  most  dangerous  of  all, 
for  the  reason  that  ulceration  of  the  gall-bladder  may  occur  and  lead  to 
perforation  and  peritonitis. 

Diagnosis. — In  those  instances  where  other  signs  point  to  the  existence 
of  some  disease  of  the  biliary  passages,  notably  gall-stones,  the  appear- 

*  Deutsches  Arch.  f.  klin.  Med.,  Bd.  lxix,  Hft.  1  and  2. 

■\  Milnch.  med.  Woch.,  1902,  No.  15. 

j  British  Medical  Journal,  Jan.  12,  1901. 
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ance  of  a  remitting  type  of  fever  aiitl  a  general  loss  of  strength  will  lead 
us  to  suspect  chiilangitis.  When  icterus  is  al^sent,  or  is  so  slight  that 
it  is  (liagnostically  valueless  (it  might,  for  example,  be  secondary  and 
(lu(>  to  pyemia),  and  wiicn  other  local  symptoms  are  absent,  malaria 
might  be  suspected.  The  decision  will  in  such  a  case  have  to  be  rendered 
from  a  careful  study  of  the  temperature  curve.  If  the  maximum  occurs 
during  the  first  half  of  the  day,  or  if  regular  intervals,  a  contimious  type 
of  rise  and  fall,  and  longer  periods  of  complete  apyrexia  are  seen,  the 
probability  is  great  that  the  case  is  one  of  malaria;  whereas  the  fever 
due  to  the  absorption  of  toxins  from  pus  usually  reaches  its  maximum 
towaril  evening,  there  are  more  frecjucnt  rises  to  the  highest  point,  and 
a  greater-  irregularity  in  their  occurrence,  subnormal  temperatures  occur 
at  times  and  the  periotls  of  apyrexia  are  short  and  not  distinct.  A 
skilled  observer,  in  atklition,  will  know  how  to  interpret  the  absence  of 
the  Plasmodium  and  of  pigment  from  the  bk)od.  [The  presence  or 
absence  of  leucocytosis  would  also  have  great  weight  in  differentiating 
the  two  conditions. — Ed.] 

If  the  diagnosis  of  fever  from  absorption  has  been  made,  local  symp- 
toms will  have  to  direct  attention  to  the  bile-passages  as  the  place  of 
suppuration.  These  are,  in  addition  to  icterus,  pain  in  the  region  of 
the  liver  and  the  gall-bladder.  [And  possibly  the  tender  area  described 
by  Boas. — Kd.]  Certain  points  in  the  past  history  of  the  case  have  an 
important  bearing  on  the  diagnosis,  such  as  a  history  of  previous  attacks 
of  gall-stone  colic,  a  recent  attack  of  typhoid  fever  or  of  cholera. 

In  many  respects  the  symptoms  of  suppurative  cholangitis  resemble 
those  of  abscess  of  the  hver  so  much  that  it  is  impossible  to  make  a 
differential  diagnosis.  In  the  case  of  the  latter  lesion,  however,  the 
symptoms  due  to  involvement  of  the  bile-ducts  are  not  so  apparent,  nor 
is  icterus  or  the  pain  in  the  region  of  the  gall-bladder  so  marked.  In 
the  case  of  cholangitis  fever  is  more  apt  to  be  absent  than  in  the  case  of 
abscess  of  the  liver.  [Too  much  stress  should  not  be  placed  upon  the 
temperature  in  excluding  a  possible  abscess  of  the  liver,  as  in  this  con- 
dition the  rise  of  temperatiu-e  may  be  slight  or  even  absent,  while  leuco- 
cytosis is  frequently  absent  at  any  rate  after  the  abscess  has  existed 
for  some  time. — Ed.] 

It  is  possible  that  later,  when  we  shall  have  more  experience,  the 
determination  of  the  species  of  bacteria  that  have  infected  the  bile- 
passages  may  be  of  some  diagnostic  value.  For  the  present  the  history 
of  an  attack  of  typhoid  fever  or  of  cholera  alone  may  give  us  a  clue.  The 
character  of  the  fever  cannot  be  utilized  in  the  determination  of  this 
point. 

Netter's  statement,  based  on  some  animal  experiments,  that  Bacillus  coli, 
in  contradistinction  to  pyogenic  microbes,  causes  subnormal  temperatures,  is  cer- 
tainly not  universally  applicable.  Future  investigations  will  have  to  decide  whether 
it  is  at  least  applicable  to  some  of  the  cases  observed  in  human  beings. 

In  the  presence  of  symptoms  pointing  to  cholangitis,  the  discovery 
of  ascarides  in  the  stools  may  reveal  a  possible  cause. 

Treatment. — One  of  the  chief  indications  in  the  treatment  of  chole- 
lithiasis is  the  prevention  of  suppiu-ative  cholangitis.  The  careful  treat- 
ment of  simple  catarrhal  icterus,  too,  has  a  certain  prophylactic  value. 
The  importance  of  so-called  disinfection  of  the  intestine  by  drugs  and 
milk  diet,  favored  bv  French  authors,  is  doubtful. 
33 
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Cholangitis  should  be  treated  in  the  same  manner  as  catarrhal  icterus. 
As  a  general  rule,  the  possible  presence  of  concretions  should  be  con- 
sidered. The  administration  of  cholagogues  and  the  disinfection  of  the 
biliary  passages  is  indicated  on  theoretic  grounds,  and  both  measures 
are  recommended  and  employed.  The  drugs  in  use  for  this  purpose  are 
salicylic  acid,  salol,  oleum  terebinthinge,  benzonaphthol,  and  oleate  of 
sodium.  In  cases -of  cholangitis  due  to  ascarides  the  repeated  adminis- 
tration of  calomel  and  of  santonin  is  indicated. 

Kehr,  of  late  years,  has  attempted  to  fulfil  the  apparently  most  urgent 
indication — that  is  to  say,  drainage  of  the  pus  that  has  accumulated 
witliin  the  bile-passages — by  opening  the  main  bile-duct  and  establishing 
permanent  drainage  through  the  skin.  Sometimes  opening  and  draining 
the  gall-bladder  is  beneficial  and  exercises  a  favorable  effect  on  the  other 
bile-passages,  particularly  in  those  instances  where  the  cystic  duct  itself 
is  exceptionally  ^\dde  and  can  be  drained.  [Terrier  *  has  also  strongly 
urged  drainage  of  the  biliary  passages  by  cholecystotomy  in  this  condition. 
Wilms  t  has  reported  a  cure  by  drainage  of  the  gall-bladder  in  a  case 
of  multiple  abscesses  due  to  cholangitis  and  cholecystitis. — Ed.] 
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INFLAMMATION  OF  THE  GALL-BLADDER. 

Cholccystiti.s;  Cystitis  Icllea'. 
((^uiiK-ke.) 

Inflammation  of  the  gall-bladder  is  intimately  related  to  inflamma- 
tion of  the  hile-passafjcs;  as  the  former  is  probably  always  a  c-onijjlication 
of  inflammation  of  the  latter  parts.  For  this  reason  the  same  etiologic 
factors  that  play  a  role  in  the  causation  of  inflammations  of  the  bile- 
passages  can  be  made  responsible  for  the  same  condition  in  the  gall- 
bladder. Clinically,  on  the  other  hand,  cholecystitis  is  distinguished 
by  certain  typical  features,  as  the  parts  involved  in  this  instance  form 
a  closed  sac  whose  only  exit  is  a  narrow  passage.  This  anatomic  arrange- 
ment causes  peculiarities  in  the  development  of  inflammations  in  these 
parts,  and  also  makes  a  cure  of  the  affection  difficult.  It  is  for  these  rea- 
sons that  diseases  of  the  gall-bladder  must  be  discussed  independently. 
A  very  important  element  is  the  fact  that  gall-stones  develop  chiefly  in 
the  gall-bladder.  These  concretions  are  the  most  prolific  cause  of  in- 
flammations, since  they  act  not  so  much  mechanically,  as  was  formerly 
assumed,  but  through  the  agency  of  bacteria  that  surround  them.  Many 
cases  of  gall-stone  colic  are  not  purely  spastic  in  character,  but  are  usually 
complicated  by  inflammatory  processes  in  the  wall  of  the  gall-bladder 
and  the  tissues  surrounding  it.  [For  a  discussion  of  this  point  see  page 
556. — Ed.]  The  inflammation  aff"ects  the  mucous  membrane,  at  first 
causing  a  thickening  of  this  tissue  and  the  secretion  of  an  abnormal 
quantity  of  mucus  in  the  cavity  of*  the  bladder  (cholecystitis  catar- 
rhalis).  This  excessive  secretion  is  soon  thickened  by  the  admixture  of 
numerous  desquamated  epithelial  cells,  and  as  the  walls  of  the  cystic 
duct  are  at  the  same  time  swollen,  both  the  \-iscidity  of  the  fluid  in  the 
gall-bladder  and  the  na^^o^^"ness  of  the  duct  prevent  an  outflow  of  its 
contents.  As  a  result  the  bladder  becomes  dilated.  In  the  mean  time 
the  inflammatory  process  extends  to  the  muscular  wall  of  the  bladder 
and  to  the  serous  membrane  covering  it.  As  it  also  involves  the  con- 
nective-tissue structures  in  the  wall,  a  connective-tissue  thickening  of 
these  parts  results,  often  \\ith  peritoneal  adhesions.  "UTien,  later,  the 
contents  of  the  gall-bladder  are  absorbed  or  succeed  in  gaining  an  exit, 
the  changes  in  the  wall  of  the  gall-bladder  vn\\  cause  a  contraction  of  the 
organ,  leading  to  a  permanent  reduction  in  its  size.  In  addition,  the 
gall-bladder  may  be  distorted  in  shape  or  attached  in  an  abnormal  posi- 
tion, while  its  walls  may  undergo  calcification. 

This  form  of  fibrinous  inflammation  of  the  gall-bladder  is  quite 
frequently  seen  in  corset  liver,  where  it  originates  from  stasis  of  bile 
within  the  bladder  caused  by  traction  and  pressure  upon  the  cystic  duct. 
In  addition  to  this,  gall-stones  may  be  present  and  aggravate  the  condi- 
tion. In  other  instances  this  form  of  inflammation  extends  by  con- 
tinuity from  the  serous  covering  of  the  gall-bladder  in  such  a  manner 
that  the  peritoneal  investment,  as  a  result  of  traumatic  influences,  be- 
comes inflamed  and  the  process  extends  to  the  internal  coats  of  the  \qscus. 

Purulent  inflammations  of  the  gall-bladder  are  less  frequently  met 
with  than  fibrous  inflammations.  The  pus  that  is  formed  from  the 
mucous  lining  of  the  gall-bladder  as  a  rule  distends  the  viscus,  provided 
it  was  normal  in  size  before  the  process  began.     Distention  of  and  ulcera- 
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tive  processes  in  the  gall-bladder,  particularly  in  typhoid  fever,  may 
lead  to  perforation.  In  case  suppuration  follows  chronic  cholelithiasis, 
the  gall-bladder  is  usually  so  thickened  by  previous  attacks  of  inflam- 
mation that  it  is  not  distended  by  the  pus,  and,  moreover,  is  less  liable 
to  perforation.  At  the  same  time  a  circumscribed  peritonitis  may  result 
under  these  circumstances,  or,  if  adhesions  exist,  a  fistula  may  be  formed 
that  opens  into  the  intestine  or  externally  through  the  skin.  In  this 
manner  drainage  may  be  established,  the  pus  evacuated,  and  the  em- 
pyema be  cured.  Conditions  of  this  kind  are  not  infrequently  found  at 
autops}^ 

The  microscopic  changes  seen  in  the  wall  of  the  gall-bladder  are 
analogous  to  those  seen  in  the  bile-ducts.  If  repeated  attacks  of  in- 
flammation occur  and  the  wall  becomes  very  much  thickened,  the  glands 
of  the  mucous  membrane  disappear.  In  acute  suppurative  forms  of  in- 
flammation the  mucous  membrane,  and  sometimes  the  whole  wall,  is 
seen  to  be  in  a  state  of  small-celled  infiltration.  Occasionally,  as  in  the 
case  of  typhoid  fever,  small  mural  abscesses  may  form  that  perforate 
either  into  the  lumen  of  the  gall-bladder  or  through  its  wall. 

Symptoms. — The  chief  signs  of  inflammation  of  the  gall-bladder  are 
pain  and  enlargement.  The  pain  may  be  truly  inflammatory  in  char- 
acter. In  these  cases  it  is  particularly  severe  in  acute  inflammations  and 
in  involvement  of  the  serous  coat.  In  other  instances  it  is  caused  by 
the  distention  of  the  wall  of  the  gall-bladder  following  occlusion  of  the 
cystic  duct  and  the  filling  of  the  bladder.  The  pain  is  increased  by 
pressure,  respiratory  and  general  movements,  and  by  distention  and 
violent  peristaltic  movements  of ,  neighboring  portions  of  the  intestine, 
particularly  of  the  duodenum  and  the  hepatic  flexure  of  the  colon. 

In  cholecystitis  a  swelling  in  the  region  of  the  gall-bladder  can  usually 
be  discovered  by  palpation  and  percussion.  In  case  the  gall-bladder 
is  intact  and  the  inflammation  is  recent,  this  swelling  may  be  caused 
by  an  increase  in  the  contents  of  the  bladder  and  by  distention.  In 
other  cases  it  is  due  to  inflammatory  and  edematous  thickening  of  the  wall 
of  the  gall-bladder  and  of  the  neighboring  peritoneal  covering  of  the 
fiver,  abdominal  parietes,  and  colon,  or  to  serofibrinous  masses  inclosed 
by  these  inflamed  parts  of  the  peritoneum.  In  the  first  case  the  tumor 
has  the  same  shape  as  the  gall-bladder;  in  the  latter,  its  outline  is  irregular 
and  not  so  readily  palpable,  owing  to  the  pain  in  and  the  resulting  ten- 
sion of  the  abdominal  muscles.  The  swelling  may  move  with  the  liver 
on  respiration ;  but  frequently  this  respiratory  motility  is  impaired 
on  account  of  the  pain,  and  in  other  instances  adhesions  exist  and 
prevent  it.  Sometimes  fecal  matter  accumulates  in  the  hepatic  flex- 
ure of  the  colon,  particularly  if  the  wall  of  the  bowel  is  inflamed,  and 
these  accumulations  form  a  mass  that  fies  so  close  to  the  gall-bladder 
that  it  changes  its  outline  and  modifies  the  area  of  greatest  pain.  Owing 
to  these  possible  comphcations,  it  is  frequently  impossible,  when  the 
■disease  is  at  its  height,  to  diagnose  more  than  a  swefling  in  the  right  side 
■of  the  abdomen,  and  the  further  course  of  the  disease  will  have  to  reveal 
whether  the  gall-bladder,  the  vermiform  appendix,  or  the  colon  is  the 
-seat  of  the  trouble. 

In  cases  of  corset  liver  the  tumor  can  assume  a  very  peculiar  shape  from  the 
thickening  and  elongation  of  the  tongue-shaped  piece  of  liver  that  is  separated 
from  the  main  mass  of  the  organ  by  the  indentation,  while  this  piece  or  the  thin 
margin  of  the  liver  situated  in  front  of  the  gall-bladder  may  become  thickened  by 
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a  (liroct  cxlciisioii  of  the  iiilliimiiuitory  process.  As  soon  astlu!  inllimiinulion  sub- 
siilcs  tliis  local  cliaiinc  in  tlic  sliajic  of  tiic  hepatic  iiiarKiii  is  corrcc'tcil  and  normal  con- 
ditions are  reestablislud  (Kicdei,  compare  page  394). 

The  intonsity  of  this  .siiii])li'  infliniiniation  of  tho  p;all-l)la(l(l('r  may 
\{\r\  greatly,  its  duration  covering  from  one  day  to  several  weeks.  Very 
often  ey.stiti.s  and  iierieystiti.s  follow  an  attack  of  gall-stone  colic;.  This 
is  particularly  true  in  long-di-awn-out  attacks;  while  in  recent  cases 
ruiming  an  acute  course  the  colick\'  seizure  may  he  j)urely  sj)aslic  in 
character. 

In  cases  whore  the  inflanud  mucous  meml)rane  of  the  gall-bladder 
secretes  pus  in  the  place  of  mucus  and  eijithilial  debris,  pain  and  swelling 
are  particularly  severe;  while  at  the  same  time  the  fever,  which  may 
have  been  of  a  continuous  type  in  the  beginning,  assumes  the  remitting 
type  of  an  a))sorption  fever.  However,  as  is  the  case  in  cholangitis, 
this  does  not  always  occur.  Pain  and  swelling,  too,  may  be  slight,  so 
that,  in  those  cases  especially  where  purulent  cholecystitis  complicates 
some  other  disease,  no  marked  change  in  the  symptoms  occurs.  It  may 
hapjien  in  this  way  that  the  condition  we  are  discussing  may  not  be 
discovered.  This  occurred,  for  example,  in  11  out  of  14  cases  of  typhoidal 
cholecystitis  that  Hagenmiillor  collected.  In  typhoid  cases,  in  par- 
ticular, it  frequently  happens  that  the  small  abscesses  in  the  wall  of  the 
gall-]iladder  lead  to  perforation  and  fatal  peritonitis  (Chiari  and  others). 

The  diagnosis,  therefore,  of  cholecystitis  is  in  many  instances  as  diffi- 
cult or  as  impossible  to  make  as  is  that  of  cholangitis.  All  in  all,  it  is 
more  easy  than  that  of  cholangitis  without  involvement  of  the  gall- 
bladder. This  is  clue  to  the  more  superficial  position  of  the  bladder 
and  the  typical  and  strictly  localized  symptoms  that  are  produced  by 
inflammations  of  the  peritoneal  covering  of  the  organ.  According  to 
the  general  conditions  observed  and  the  history  of  the  case,  it  is  fre- 
rjuently  an  easy  matter  to  decide  what  the  character  of  the  cholecystitis 
is  and  whether  the  bladder  alone  is  involved  or  whether  cholangitis 
coexists. 

Adhesions  with  the  abdominal  parietes  may  be  accompanied  b}'  cir- 
cumscribed areas  of  edema  of  the  skin.  In  the  case  of  Trantenroth 
there  was  an  edematous  area  as  large  as  an  adult  hand  in  the  hepatic 
region,  although  no  peritoneal  adhesions  were  found. 

In  regard  to  the  advisability  of  exploratory  puncture,  the  same  argu- 
ments as  in  the  case  of  simple  dilatation  of  the  gall-bladder  exist,  but  are 
even  more  applicable  than  in  the  latter  condition.  [Exploratory  punc- 
ture has  no  place  in  either  condition  at  the  present  time.  The  facts 
learned  are  fewer  and  the  danger  much  greater  than  is  the  case  Avith  ex- 
ploratory laparotomy',  while  a  cure  is  not  to  be  expected  from  the  former 
method. — Ed.] 

Treatment. — Both  the  acute  and  the  chronic  relapsing  forms  of  cho- 
lecystitis call  for  rest  of  the  inflamed  parts.  For  this  reason  the  patient 
should  be  instructed  to  remain  in  bed,  the  diet  should  be  restricted,  and 
opium  .should  be  administered  in  small  doses  in  order  to  quiet  the  peri- 
staltic action  of  the  bowels.  In  cases  where  great  sensitiveness  to  pres- 
sure exists  it  is  advisable  to  apply  from  four  to  six  leeches  to  the  sore  spot, 
applying  them  over  as  small  an  area  as  possible.  An  ice-bag,  provided 
it  is  not  too  heaAy,  also  reheves.  "Whenever  the  pain  is  distributed 
over  a  wider  area,  and  where  it  is  not  so  acute  in  character  nor  so  violent, 
it  is  better  to  apply  heat,  either  by  Priessnitz  bandages,  or,  in  the  more 
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violent  forms,  by  poultices  that  are  kept  at  a  constant  temperature  by 
a  thermophore  (Quincke).  We  can  usually  get  along  without  hypodermic 
injections  of  morphin  at  the  height  of  the  disease.  When  the  acute 
symptoms  subside,  it  is  well  to  remember  that  accumulations  of  fecal 
matter  may  occur  in  the  hepatic  flexure,  and  that  such  masses  should  be 
removed  in  good  time  either  by  careful  enemata  or  by  the  internal  ad- 
ministration of  castor  oil,  a  measure  that  may  greatly  ameliorate  the 
local  symptoms  and  favor  resolution  of  the  exudate.  [The  adminis- 
tration of  an  opiate  is  objectionable  in  the  case  of  cholecystitis  for 
the  same  reasons  as  prevail  in  appendicitis  and  it  is  important  to  bear 
in  mind  in  both  conditions  that  the  relief  of  pain  is  accompanied  by 
the  danger  involved  in  obscuring  the  symptoms  and  furnishing  a  false 
sense  of  security. — Ed.] 

If,  from  the  local  or  the  general  symptoms,  a  purulent  or  a  bacterial 
form  of  cholecystitis  has  been  diagnosed,  operative  procedures  must  be 
considered.  In  fact,  the  appearance  of  symptoms  of  purulent  inflam- 
mation of  the  gall-bladder  is,  as  a  rule,  the  chief  indication  for  the  surgical 
removal  of  gall-stones.  If  a  history  of  previous  inflammation  leads  us 
to  suspect  a  thickening  of  the  wall  of  the  gall-bladder,  operative  inter- 
ference is  not  so  urgent.  In  cases,  however,  where  the  contents  of  the 
gall-bladder  are  very  infectious,  and  where  the  bladder  becomes  rapidly 
distended,  or  where,  as  in  typhoid  fever,  there  is  clanger  of  ulceration 
and  perforation  into  the  peritoneal  cavity,  the  operation  should  be  per- 
f-ormed  as  soon  as  possible. 
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DILATATION  OF  THE  GALL-BLADDER. 

(Quincke.) 

Dilatation  of  the  whole  system  of  biliary  passages,  either  partial  or 
throughout  all  its  ramifications,  occurs  as  soon  as  the  outflow  of  bile 
from  one  area  or  the  other  is  impeded.  The  longer  the  stasis  of  bile 
persists,  the  more  extended  the  dilatation.  As  soon  as  the  obstacle  is 
removed,  the  dilated  condition  in  a  measure  recedes;  but  it  may  persist 
to  a  varying  degree.  Occasionally,  small  ectatic  protuberances  are 
formed  that  are  situated  laterally  from  the  main  axis  of  the  vessel. 
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Tho  occurrence'  of  dilatalioii  of  the  iiilc-passagcs  acconii)aiiyinpf  stasis 
of  bile  has  been  discussed  under  that  headinp;.  In  case,  however,  the 
dihitation  persists,  tho  condition  becomes  important,  for  the  reason  that 
it  favors  infection  from  the  intestine.  Durinjr  Hfe  this  chronic  and  jjcr- 
sisting  dilatation  is  not  rec()^ni/al)le,  and  (Hhitation  of  the  p;all-))ladder 
is  chnicaliy  moie  imi)ortant.  Tiic  viscus  in  tiiis  cf)ndition  may  contain 
(1)  bile,  (2)  a  colorless  fluid,  (3)  pus;  and  in  all  thn>e  cases  gall-stones 
may  at  the  same  time  be  present. 

The  gall-bladder  is  distended  \vith  bile  in  gcnei-al  biliar}-  stasis  or  in 
cases  where  the  opening  of  the  cystic  duct  is  occluded  by  a  gall-stone. 
The  obstruction  may  be  so  situated  as  to  permit  the  entrance  of  bile 
into  the  bladder  and  at  the  same  time  prevent  its  exit.  In  addition  to 
stones  in  the  cystic  duct,  concretions  may  also  be  present  in  the  Vjladder 
itself.  In  cases  of  this  kind  two  factors  arc  at  work — viz.,  first,  the  direct 
obstruction  to  the  outflow  of  the  bile;  second,  a  numljer  of  inflammatory 
processes  in  the  bladder-wall  and  j)ossibly  paresis  of  its  musculature. 
It  is  not  decided  to  what  extent  such  paretic  conditions  can  lead  to  an 
enlargement  of  the  gall-bladder  without  the  presence  of  some  mechanical 
obstruction  to  the  flow  of  bile.  [Kehr  belie\-es  that  dropsy  of  the  gall- 
bladder may  result  from  an  acute  infectious  cholecystitis  of  mild  grade, 
and  that  it  is  exceptionally  due  to  obstruction  of  the  cystic  duct  by  a 
stone  alone. — Ed.] 

In  cases  where  the  cystic  duct  is  permanently  occluded  by  a  stone, 
cicatricial  tissue,  twisting,  or  swelling  of  the  mucosa,  the  contents  of  the 
gall-liladder  are  absorbed  and  nothing  remains  but  a  colorless  liquid 
free  from  all  l^ile  constituents  {hydrops  cystidis  fellcce).  This  fluid  is 
usually  clear,  resembles  mucus,  is  viscid  or  maybe  very  thin  and  watery. 
It  contains  mucin,  squamous  epithelium,  and  occasionally  albumin  from 
inflammatory  exudation  (Kleefeld).  In  cases  of  this  kind  the  gall-blad- 
der is  usually  very  tense,  like  a  cyst,  and,  as  a  rule,  a  little  or  occasion- 
ally very  much  larger  than  normal.  The  larger  the  gall-bladder,  the 
thinner  its  wall ;  and,  as  a  result,  the  glands  of  the  mucosa  are  destroyed 
and  the  cylindric  epithelium  is  replaced  by  squamous  cells. 

If  the  contents  of  the  gall-bladder  consist  of  pus  (empyema),  the 
fluid  contents  may  be  really  pus  or  a  mixture  of  pus  and  serous  fluid 
that  may  be  colored  by  bile.  This  fluid,  as  a  rule,  contains  some  albmiiin, 
occasionally  mucin,  cylindric  and  squamous  epithelium  and  cells  in  a 
state  of  fatty  degeneration,  and  also  bacteria. 

Symptoms. — Both  the  transverse  and  longitudinal  diameters  of  the 
gall-bladder  increase  when  the  viscus  becomes  dilated  and  a  SAvelling  is 
formed  that  can  often  be  felt  during  life.  In  slight  degrees  of  dilatation  the 
gall-bladder  extends  below  the  lower  margin  of  the  liver.  Its  outline  is 
that  of  a  segment  of  a  sphere  some  two  or  three  centimeters  in  diameter. 
Only  when  the  abdominal  walls  are  thin  can  the  enlarged  bladder  be 
palpated.  The  larger  the  gall-bladder,  the  more  it  extends  below  the 
hepatic  margin,  assuming  a  pear-shaped  outline.  At  the  same  time  its 
motility,  as  compared  to  that  of  the  margin  of  the  liver,  increases,  par- 
ticularly in  a  lateral  direction  and  backward  and  forward.  This  motilitj'' 
is  particularly  apparent  when  the  patient  is  lying  on  his  side  and  on 
bimanual  palpation ;  but  the  organ  always  quickly  returns  to  its  original 
position  underneath  the  margin  of  the  liver.  With  each  respiratory 
excursion  the  bladder  rises  and  falls  synchronously  with  the  margin  of 
the  liver.     If  the  bladder  becomes  very  much  elongated,  its  longitudinal 
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axis  may  become  t^nsted  so  that  the  outline  of  the  organ  resembles  a 
cucmnber  (Courvoisier) .  The  fundus  is  turned  forward  and  may  appear 
to  be  separated  from  the  margin  of  the  hver  by  a  coil  of  intestine  that  has 
entered  between  the  bladder  and  the  liver.  The  fundus,  of  course,  follows 
all  the  movements  of  the  liver.  In  cases  of  corset  liver  the  gall-bladder 
may  become  dislocated  downward  and  toward  the  median  hne  to  a  con- 
siderable degree.  If  the  gall-bladder  is  very  much  dilated,— and  cases 
are  on  record  where  the  contents  of  the  organ  amounted  to  over  one 
liter, — the  swelling  may  be  confounded  with  echinococcus  cysts,  hydro- 
nephrosis, or  ovarian  cyst.  The  connection  of  the  tumor  with  the  liver 
will  have  to  be  determined  in  order  to  arrive  at  a  decision.  If  the  growth 
is  the  gall-bladder,  it  will  be  attached  to  the  Hver  above  and  be  situated 
in  close  contact  with  the  abdominal  wall.  Ovarian  cysts,  on  the  other 
hand,  are  attached  by  a  pedicle  in  the  pelvis,  and  hydronephrosis  starts 
from  behind.  Sometimes  distention  of  the  stomach  with  gas  may  be  of 
some  assistance,  as  this  manceuver  ^^111  push  the  gall-bladder  forward  and 
bring  it  in  closer  contact  with  the  anterior  abdominal  wall. 

If  the  abdominal  walls  are  very  thin  and  very  much  relaxed,  the 
gall-bladder,  if  it  is  enlarged,  is  sometimes  even  \1sible.  Palpation  is 
less  satisfactory  than  might  be  expected  from  the  close  proximity  of  the 
organ  to  the  anterior  abdominal  wall.  This  is  due  to  the  fact  "that  no 
resistance  is  offered  behind  the  bladder,  so  that  it  escapes  from  the  hand 
pressing  on  the  abdomen.  It  is  a  comparatively  easy  matter,  however, 
to  determine  whether  the  consistency  is  elastic  and  cystic  or  not,  whether 
the  walls  are  thickened,  and  whether  concretions  are  situated  -^-ithin  the 
bladder.  On  the  other  hand,  it  is  rarely  possible,  even  if  the  bladder  is 
very  much  enlarged,  to  elicit  fluctuation  by  bimanual  palpation. 

Dulness  on  percussion,  that  might  be  expected  when  the  bladder  is  very  much 
enlarged  and  distended  with  fluid,  can  only  be  elicited  on  light  percussion  for  the 
reason  that  the  fluid  contents  allow  the  impulse  to  be  transmitted  to  neighboring 
coUs  of  intestine  so  that  a  tympanitic  sound  is  produced. 

Dilatation  of  the  gall-bladder  rarely  causes  subjective  sj-mptoms. 
Symptoms  of  this  character,  it  is  true,  are  caused  by  the  disease  that  has 
produced  the  dilatation  or  by  inflammation  that  may  be  present  at  the 
same  time.  In  the  majority  of  cases  the  diagnosis  of  dilatation  of  the 
gall-bladder  is  chfiicult,  and  it  is  necessary  to  utilize  all  the  symptoms 
of  complicating  conditions  together  ^ith  the  anamnestic  data  of  the  case. 
These,  in  combination  with  the  scanty  objective  symptoms  presented, 
may  lead  to  a  satisfactory  diagnosis.  The  same  apphes  to  the  deter- 
mination of  the  nature  of  the  fluid  contents  of  the  bladder.  Exploratory 
puncture  has  occasionally  been  performed  for  the  latter  purpose;  but  as 
this  procedure  may  easily  lead  to  peritonitis  from  extravasation  of  some 
of  the  inflammatory  contents  (Xaunyn),  many  authors  condemn  it  abso- 
lutely. If  performed  at  all,  it  should  be  done  with  a  thin  and  very  long 
needle.  [In  this,  as  in  other  exploratory  punctures,  it  would  seem  that 
aspiration  of  even  a  small  quantity  of  fluid  might  tend  to  diminish  the 
danger  always  present  in  intra-abdominal  exploratory  punctures.  The 
simple  hollow  needle  does  not  reheve  tension  sufficiently  to  render  un- 
likely leakage  into  the  peritoneal  ca^dty.  The  removal  of  a  larger  quan- 
tity of  fluid  reheves  tension  to  a  greater  degree  and  lessens  this  imminent 
risk. — Ed.]  Nowadays,  when  we  have  all  the  improved  technique  of 
modern  surgery  at  our  disposal,  exploratory  laparotom}^  must  certainly 
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be  preferred.  This  operation  is  more  complicated  but  far  less  dangerous; 
while,  in  aiklition,  the  opening  of  the  gall-l>la(kler  for  therapeutic  purposes 
can  follow  tilt'  exploratory  opening  of  the  abdomen  whenever  indicated. 
The  prognosis  and  the  treatment  of  dilatation  of  the  gall-bladder 
must  depentl  altog«'ther  on  the  origin  of  the  trouble  and  on  other  cir- 
cunustances.  Dilatation  alone  would  call  for  extirpation  of  the  organ 
only  in  those  cases  where  harm  is  being  done  from  pressure  on  surround- 
ing organs  or  where  a  rupture  of  the  bladder  is  to  be  feared  from  too  rapid 
distention.  [Even  in  these  ca.ses  drainage  without  extirpation  is  now 
found  to  be  sufficient,  and  is  a  much  simpler  procedure. — Ed.] 


HEMORRHAGE  INTO  THE  BILE-PASSAGES. 
(Quincke.) 

Small  extravasations  of  blood  into  the  mucous  membrane  are  occa- 
sionally seen  in  hyperemia  and  inflammation,  and  have  no  significance. 
Larger  hemorrhages  into  the  lumen  of  the  bile-passages  and  the  gall- 
bladder, causing  the  bladder  and  the  ducts  to  contain  a  bloody  fluid,  are 
rare,  but  may  become  clinically  important.  They  are  occa.sionally  seen 
in  passive  congestion  of  the  liver.  In  the  cases  reported  no  source  of  the 
hemorrhage  could  be  found,  so  that  it  is  probable  that  the  blood  oozed 
from  the  capillaries. 

Quinquaud  described  a  case  of  hemorrhagic  cholangitis  in  which  so 
large  a  cjuantity  of  blood  was  poured  into  the  bile-ducts  and  into  the 
intestine  that  death  followed  from  hemorrhage.  In  this  case  the  walls 
of  the  bile-passages  were  thickened  and  showed  connective-tissue  hyper- 
plasia, were  hyperemic  and  covered  with  ecchymotic  spots,  and  the 
blood  \\-ithin  the  passages  was  coagulated.  The  patient  had  at  different 
times  been  a  sufferer  from  attacks  of  colic,  although  no  gall-stones  were 
found  on  autopsy.  Cases  of  this  character  have  also  been  reported 
among  patients  with  yellow  fever,  in  sufferers  from  the  hemorrhagic  di- 
athesis, in  carcinoma  and  ulceration  of  the  gall-bladder,  in  contusions 
and  abscesses  of  the  liver,  and  in  aneurysms  of  the  hepatic  arter\"  that 
have  burst  into  the  bile-passages  (see  the  section  on  this  subject). 

If  the  flow  of  blood  into  the  bile-passages  is  very  copious,  the  signs 
of  acute  anemia  may  become  apparent  during  life.  At  the  same  time 
the  stools  will  contain  blood,  and  occasionally  hematemesis  wiU  be  ob- 
served. If  the  hemorrhage  occurs  very  suddenly,  the  bile  is  washed  out 
of  the  bile-passages,  so  that  the  blood  foIlo\^'ing  is  pure  and  can  coagulate. 
These  coagulates  may  in  their  turn  act  as  obturators  and  cause  obstruc- 
tive icterus  and  spasmodic  contraction  of  the  bile-ducts.  It  is  possible, 
therefore,  to  determine  that  the  bile-ducts  are  the  source  of  blood  appear- 
ing in  the  intestinal  contents. 

Treatment  can  only  be  directed  against  the  disease  that  is  the  primary' 
cause  of  the  bleeding.  In  only  one  class  of  cases  could  treatment  of  the 
hemorrhage  itself  be  successful — namely,  when  it  would  be  possible  to 
diagnose  an  ulcer  of  the  gall-bladder  (possibly  after  typhoid  fever)  and 
to  remove  it  by  surgical  procediu-es. 

Schiippel:  Loc.  cit..  p.  62. 

Quinquaud:  "Les  affections  du  foie,"  Paris,  1879,  cited  bj'  Schiippel. 
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SOLUTIONS  OF  CONTINUITY  OF  THE  BILE-PASSAGES, 

Rupture;  Perforation;  Fistula. 

(Quincke.) 

The  different  possible  forms  of  solution  of  continuity  of  the  bile- 
passages  are: 

1 .  Rupture  of  the  distended  or  of  the  normal  wall  of  the  bile-passages 
from  pressure  exercised  by  the  contents  or  from  without.     This  is  seen  ■ 
more  frequently  in  the  gall-bladder  than  in  the  bile-passages. 

2.  Perforations  from  ulcerative  processes.  These  occur  more  fre- 
quently from  within  outward  than  vice  versa.  They,  too,  are  more  often 
seen  in  the  gall-bladder  than  in  the  ducts.  Perforation  occurs  either 
into  the  abdominal  cavity  directly  or  into  some  neighboring  cavity  after 
adhesions  have  formed  between  it  and  the  gall-bladder  (fistula).  Dis- 
eases of  the  bile-passages  complicated  with  stones  or  those  that  are  in- 
flammatory in  character,  owing  to  the  presence  of  stones,  are  most 
frequently  complicated  by  perforations.  The  direct  pressure  of  the 
gall-stones  may  also  lead  to  ulceration.  Ulcers  of  a  typhoidal  or  a 
carcinomatous  origin  are  comparatively  rare. 

There  are  also  so-called  "primary"  ulcers  of  uncertain  origin.  They  have 
sharp  margins,  are  circular  in  shape,  and  resemble  gastric  ulcers.  Budd  draws 
an  analogy  between  the  two,  and  infers  that  the  ulcers  seen  in  the  bile-passages  are 
caused  by  the  action  of  the  bile  on  the  mucous  membrane  of  the  gall-bladder. 
Glaser  has  reported  a  case  of  this  kind  in  which  perforation  occuiTcd. 

The  diseases  that  may  cause  perforation  from  without  into  the  bile- 
passages  are  usually  lesions  of  the  liver-substance  itself,  as  abscess, 
echinococcus  cysts,  and,  less  frequently,  purulent  inflammations  of  the 
surrounding  tissues,  such  as  circumscribed  accumulations  of  pus  within 
the  peritoneum. 

Whenever  perfoi'ation  into  some  other  body-cavity  occurs,  the  bile 
flows  into  it.  In  case  the  bile  flows  into  the  intercellular  tissues,  these 
become  infiltrated  with  bile. 

Symptoms. — If  the  solution  of  continuity  does  not  allow  the  bile 
to  flow  into  the  intestine,  or  if  the  bile  cannot  leave  the  body  through 
some  other  channel,  it  must  necessarily  come  in  contact  with  deep-seated 
tissues.  As  a  rule,  inflammation  results.  Until  recently  this  inflam-. 
mation  was  attributed  to  the  chemical  action  of  the  biliary  constituents. 
Recent  experiments,  however,  have  shown  that,  although  the  bile  is 
normally  sterile,  and  can  produce  but  shght  inflammation,  in  almost 
all  cases  where  marked  inflammation  is  produced  the  bile  is  contaminated 
by  irritating  products.  In  these  cases,  therefore,  the  bile  itself  does  not 
produce  the  inflammation,  but  certain  inflammatory  products  of  the 
mucous  membranes,  pus,  or  bacteria  play  the  chief  role.  As  a  matter 
of  fact,  pure  bile  is  hardly  ever  poured  into  the  peritoneal  cavity  or  into 
the  tissues  even  if  the  trauma  that  causes  the  abnormal  exit  of  the  bile 
in  human  beings  is  indirect.  In  those  cases  in  which  the  bile-passages 
were  diseased  before  the  perforation  occurred,  the  bile,  of  course,  is  never 
sterile,  so  that  peritonitis,  either  circumscribed  or  diffuse,  is  the  natural 
result. 

The  symptoms  of  such  a  perforation  are  altogether  similar  to  those 
seen  in  any  other  form  of  perforation,  as  of  the  stomach  or  the  intestine, 
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and  \;uy,  like  these,  in  device,  intensity,  and  xirulcnf-e  according  to  the 
nature  of  the  fluid  tluit  i.s  j)ouretl  out.  That  a  jx-rforation  of  the  bile- 
j)assaf!;es  lias  occurred  can  he  determined  only  from  the  iiistory  of  the 
case  and  from  the  exact  location  of  the  pain.  In  tiio.se  ca.se.s  wiiere  nf)rmal 
or  only  mildly  infectious  bile  is  j)ouretl  into  the  peritoneal  cavity  (as  in 
trauma)  tiie  symptoms  of  inflammation,  pain,  and  fever  are  very  shght. 
The  bile  that  enters  the  j^eritoneal  cavity  forms  a  strictly  circumscribed 
sac  of  fluid  that,  to  judge  from  the  large  quantity  of  albumin  that  it 
contains,  consi-sts  in  large  part  of  peritoneal  exudate.  In  some  instances 
this  fluid  may  contain  fiak{\s  of  fibrin  or  may  be  separated  from  the 
abdominal  ca\'it}'  by  a  capsule  of  fibrin.  Langenljuch  f|Uotes  a  number 
of  cases  of  this  kind.  Many  liters  of  exudate  tinged  with  Ijile  may  gradu- 
ally be  poured  into  the  abdominal  cavity,  and  yet,  as  I  have  myself  seen, 
recovery  may  ultimate!}'  occur.  Occasionally,  a  mild  degree  of  icterus 
of  the  skin  and  the  urine  is  noticed,  although  the  flow  of  bile  from  the 
bile-passages  seems  to  be  unimpeded.  This  is  probably  caused  by  the 
absorption  of  large  quantities  of  bile  from  the  peritoneum. 

Perforations  of  bile  into  the  cellular  tissue  always  cause  inflammation, 
■which  with  very  few  exceptions  leads  to  suppuration. 

The  treatment  is  the  same  as  in  any  other  form  of  perforation  followed 
by  peritonitis.  In  those  cases  where  it  is  possible  to  determine  at  an 
earl}'  stage  of  the  disease  that  the  perforation  occurred  from  the  gall- 
bladder it  may  be  possible  to  open  the  abdomen  and  to  drain  the  peri- 
toneal focus  of  inflammation  through  an  indirect  biliary  fistula  through 
the  skin. 

3.  Fistulae. — "\^Tienever  ulceration  of  the  bile-passages  leads  to  adhe- 
sions with  one  of  the  neighboring  organs,  and  when  ultimately,  as  the 
disease  progresses,  the  wall  of  this  organ  is  perforated,  we  have  a  direct 
biliary  fistula.  Whenever  a  long  tortuous  passage  of  an  ulcerative  char- 
acter passes  through  connective  tissue  or  adhesions  or  through  a  portion 
of  the  peritoneal  ca\aty  that  is  walled  off  by  adhesions,  we  have  what  is 
called  an  indirect  bihary  fistula. 

Fistulse  usually  start  from  the  gall-bladder;  next  in  frequency  from 
the  intrahepatic  bile-passages.  The  following  varieties  of  fistula  are 
described  in  their  order  of  frequency: 

(a)  Gastro-intestinal  Biliary  Fistulce. — As  a  rule,  perforation  occurs 
from  the  gall-bladder  into  the  duodenum,  less  frequently  into  the  trans- 
verse colon,  and  still  less  freciuently  into  the  stomach.  It  is  usually  pro- 
duced by  stones,  not  so  often  by  carcinoma  of  the  gall-bladder.  Direct 
perforation  into  the  duodenum  from  the  ductus  choledochus  as  the  result 
of  impaction  of  gall-stones  may  also  occur.  The  presence  of  such  a 
fistula  can  be  suspected  in  all  those  cases  in  which  large  concretions  are 
passed  with  the  stools.  If  icterus  has  existed  for  a  time  and  suddenly 
disappears,  a  fistula  of  the  ductus  choledochus  is  more  probable  than  a 
fistula  of  the  gall-bladder.  In  cases  of  this  kind  the  chances  of  subse- 
quent infection  are  greater.  Anatomic  findings  have  taught  us  that 
fistulfe  of  the  gall-bladder  may  occasionally  heal. 

(b)  External  Fistuhv. — Fistulse  leading  outward  through  the  skin 
rarely  originate  from  abscesses  of  the  liver  containing  bile.  As  a  rule, 
they  start  from  the  gall-bladder.  They  are  frequently  indirect  with  a 
long  channel.  The  external  orifice  may  correspond  to  the  position  of 
the  gall-bladder,  which  in  these  cases  is.  as  a  rule,  dislocated;  or,  on  the 
other  hand,  the  fistulous  passage  may  lead  along  the  ligament um  teres 
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to  the  umbilicus  or  to  some  other  even  more  remote  portion  of  the  abdom- 
inal wall.  [Porges  *  has  reported  a  case  of  fistula  in  the  thigh  from 
which  gall-stones  were  discharged. — Ed.]  Formerly  fistulse  of  this  kind 
occurred  only  as  the  result  of  spontaneous  rupture  of  an  ulcerated  gall- 
bladder; nowadays  they  are  often  made  on  purpose  by  surgical  procedures 
or  result  against  the  wish  of  the  operator  as  the  result  of  defective  surgical 
methods  in  operations  on  the  bile-passages.  Usually  bile  mixed  with 
mucus  and  pus  or  with  concretions  is  poured  from  these  fistulous  open- 
ings. Only  in  rare  instances  do  we  see  one  of  these  four  possible 
constituents  poured  out  alone. 

If  bile  escapes  through  the  fistula,  and  if,  at  the  same  time,  some 
obstruction  to  the  flow  of  bile  within  the  liver  exists,  such  an  exit  may 
be  very  desirable.  We  must  refer  to  the  surgical  treatment  of  chole- 
lithiasis for  a  discussion  of  the  various  points  of  view  that  have  a  bearing 
on  this  question. 

(c)  Perforation  into  the  Air-passages. — This  may  occur  in  cases  of 
perforating  hepatic  abscess  or  in  echinococcus  cysts.  Occasionally 
cholangitis  may  produce  it.  The  color  and  the  taste  of  the  bile  in  the 
sputa  are  usually  perceived  by  the  patient  himself.  In  favorable  cases 
such  a  perforation  may  establish  drainage,  the  pus-sac  may  empty  itself 
completely,  and  a  restitution  to  normal  occur.  [Graham  f  has  reported 
3  cases  of  broncho-biliary  fistula,  and  has  collected  10  recent  cases  in 
addition  to  the  24  collected  by  Courvoisier. — Ed.] 

(d)  The  establishynent  of  a  fistulous  connection  between  the  hile-passages 
and  the  urinary  bladder  is  a  very  rare  occurrence.  In  cases  of  this  kind 
gall-stones  may  be  voided  ^dth  the  urine.  In  one  case  the  establish- 
ment of  the  fistula  was  favored  by  the  anomalous  persistence  of  a  patent 
urachus. 

(e)  The  occasional  occurrence  of  a  fistulous  communication  between 
the  bile-passages  and  the  blood-vessels  will  be  discussed  in  the  section 
on  the  diseases  of  the  latter. 

Budd:  Loc.  cit.,  p.  163. 

Langenbuch:  Loc.  cit.,  pp.  362  and  346  (literature). 

Schiippel:  Loc.  cit.,  pp.  147  and  64  (literature). 

Riedel:  "  Chirurgische  Behandlung  der  Gallensteinkrankheiten,"  Penzoldt  u.  Stintz- 

ing's  "  Handbuch  der  speciellen  Therapie,"  vol.  iv,  part  6^,  p.  68. 
Glaser:  "  Jahrbuch  der  Hamburgischen  Staatskrankenanstalten,"  ii,  1890. 

Other  diseases  of  the  bile-passages  that  merit  discussion  are  neo- 
plasms, parasites,  and  foreign  bodies  in  the  bile-passages.  The  neo- 
plasms and  the  parasites  are  chnically  so  closely  related  to  those  seen 
in  the  liver  that  it  appears  to  be  more  practical  to  discuss  them  together. 
Among  the  foreign  bodies  that  are  found  in  the  bile-passages,  or  rather 
among  the  abnormalities  of  the  contents  of  the  bile-passages,  concretions 
are  by  far  the  most  important.  These  will  be  discussed  in  a  separate 
section  and  their  role  in  the  production  of  a  variety  of  diseases  explained. 
We  will  only  mention  in  this  place  that  other  substances  that  occlude 
the  lumen  of  the  bile-passages  may  produce  symptoms  similar *to  those 
of  gall-stones,  such  as  icterus  and  attacks  of  pain.  Among  these  are 
echinococcus,  distomata,  ascarides,  and  blood-clots.  All  these  are  found 
much  less  frequently  than  gall-stones;  but  their  presence  must  always 

*Wien.  klin.  Woch.,  1900,  No.  26. 

t  Brit.  Med.  Jour.,  June  5,  1899,  p.  1397,  and  Trans.  Assoc,  of  American 
Physicians,  vol.  xii,  p.  247. 
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bo  cdii.sidcrcd,  and  if  possible  cxcIikN  d.  [Membranous  casts  apparently 
formed  within  the  fjall-bladder  have  been  found  in  the  feces  following 
an  attack  of  obstructive  jaimdice. — Kh.] 


CHOLELITHIASIS. 

(Il()l)l)e-Seylcr.) 

HISTORICAL. 

Gall-stones  are  seen  so  frequently  nowailays  that  it  is  astonishing  to  find  so  little 
mention  of  this  condition  among  the  medical  authors  of  antiquity,  who  are  otherwise 
renowned  for  the  accuracy  of  their  ohservations.  No  data  are  given  in  the  writings 
of  antiquity  that  allow  us  to  infer  with  certainty  that  the  physicians  of  that  day 
knew  of  this  disease  or  any  description  that  would  lead  us  to  helieve  that  cases 
descril)ed  were  sufterers  from  gall-stones.  In  Hippocrates  and  in  Galen,  it  is  true, 
we  find  a  few  brief  conununications  on  pain  in  the  hepatic  region,  on  icterus  as  a 
result  of  constipation  without  fever,  but  these  descriptions,  as  compared  to  the  pre- 
cise and  exact  conununications  on  renal  colic,  convey  only  a  verj'  inadequate  idea 
of  hepatic  colic.  Nowhere,  further,  do  we  find  mention  of  concretions  in  the  bile- 
passages  anil  in  the  gall-bladfler.  The  discovery  of  stones  in  the  stools  is  mentioned, 
and  we  are  pos.«ibly  justified  in  seeing  a  connection  between  the  two.  In  view  of  the 
fact  that  the  old  Greek  physicians  were  good  clinical  observers,  and  at  the  same  time 
thorough  students  of  anatomy,  we  are  forced  to  the  conclusion  that  gall-stones  were 
less  frequent  in  those  days  than  they  are  in  modern  times.  An  explanation  for  this 
difference  might  be  sought  in  the  mode  of  life.  The  people  of  Greece  ate  other  food 
than  we  do,  and  their  whole  regime  was  different.  The  food,  moreover,  was  prepared 
in  an  altogether  different  manner  than  nowadays ;  the  meals  were  simpler ;  physical 
exercise  was  an  important  factor  during  the  years  of  adolescence,  forming  a  large 
part  of  the  curriculum  of  every  youth,  and  in  later  years  the  men  continued  to 
indulge  in  much  and  varied  physical  exertion;  the  clothing,  too,  did  not  cause  any- 
thing that  is  analogous  to  our  corset  liver. 

In  the  middle  ages  medicine  made  vers-  little  progress.  It  therefore  does  not 
astonish  us  to  find  little  mention  of  gall-stones.  According  to  Donatus,  it  is  true, 
Gentilis  of  Foligno  in  the  fourteenth  century  is  said  to  have  found  stones  for  the  first 
time  in  the  gall-bladder  and  the  cystic  duct  of  a  corpse  that  he  was  embalming.  No 
definite  statement  in  regard  to  this  discover}-  is  made  in  his  works.  In  the  four- 
teenth and  the  fifteenth  centuries  concretions  were  discovered  in  other  organs.  Gall- 
stones were  first  mentioned  by  Antonius  Benivenius,  who  died  in  1592.  He  describes 
gall-stones  that  were  seen  in  the  case  of  a  woman  who  had  been  a  sufferer  from  pain 
in  the  abdomen.  They  were  found  both  in  the  gall-bladder  and  in  a  sacculated  cav- 
itj'  on  tYte  sm-face  of  the  liver.  He  assumes  that  the  death  of  this  patient  was  caused 
b}'  these  stones.  Ca-lius  Rodiginus  and  Lange  subsequently  reported  similar  cases. 
Yesalius  and  Fallopius,  in  spite  of  their  exhaustive  anatomic  knowledge,  say  ver}- 
little  on  concretions  in  the  liver  and  the  gall-bladder.  Fernelius,  in  1554,  gives 
a  very  good  description  of  gall-stones  and  of  the  symptoms  which  they  pro- 
duce (by  some  error  Frerichs  has  dated  Fernel's  work  1643).  The  author  named 
seems  to  be  familiar  with  the  fact  that  occlusion  of  the  ductus  choledochus  leads  to  a 
swelling  of  the  gall-bladder,  a  white  discoloration  of  the  feces,  and  the  passage  of 
dark  urine,  and  that,  in  occlusion  of  the  hepatic  duct,  the  gall-bladder  is  empty.  He 
states,  further,  that  the  concretions  seen  in  the  gall-bladder  are  usually  black  and  of  a 
low  specific  gravity,  so  that  they  always  float  on  water.  According  to  this  author, 
they  are  formed  from  bile  when  this  fluid  cannot  be  evacuated,  remains  too  long  in 
the  gall-bladder,  or  is  not  renewed.  He  also  states  that  they  are  seen  especially 
where  an  occlusion  of  the  cystic  duct  exists.  The  symptoms  of  this  condition  are  fre- 
quently so  indistinct  that  the  disease  cannot  be  diagnosed.  Colombus  (who  died  in 
1557)  reports  that  in  the  liver,  portal  vein,  kidneys,  and  lungs  of  the  Jesuit  General 
Ignatius  de  Loyola  numerous  concretions  were  found,  and  Camenicenus  reports  to  his 
teacher  Mattiolius,  1651,  on  a  case  in  which  the  ductus  choledochus  was  occluded  by 
a  stone.  In  this  case  icterus  was  seen,  and,  in  addition,  numerous  stones  were  found 
in  the  dilated  ramifications  of  the  portal  vein.  It  is  probable  that  in  this  case,  as  well 
as  in  the  case  of  Loyola,  as  Morgagni  says,  the  intrahepatic  bile-passages  were  con- 
founded with  the  branches  of  the  portal  vein.     Matteoli  believed  that  the  formation 
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of  stones  occurs  from  the  thickening  of  the  bile  and  mucus  as  a  result  of  an  elevated 
bodily  temperature,  following  in  this  respect  the  old  theory  of  Galen,  who  assumes 
that  all  concretions  of  the  body  are  formed  in  this  manner.  The  same  author  makes 
the  statement  that  stones  in  the  gall-bladder  are  probably  more  common  than  is 
usualh^  assumed,  and  that  they  frequently  pass  unnoticed  or  are  confounded  with 
intestinal  concretions. 

All  the  authors  mentioned  so  far  were  under  the  influence  of  Galen's  teachings. 
Paracelsus  freed  liimself  from  aU  these  venerable  beliefs  and  proceeded  to  introduce 
clinical  observation  and  chemical  investigations  into  the  stud}-  of  medical  phenom- 
ena. Thanks  to  him,  a  complete  revolution  in  the  views  in  regard  to  the  nature  of 
gall-stones  was  brought  about.  His  doctrine  of  "tartarus"  is  based  on  the  belief 
in  chemical  changes  within  the  organism.  In  his  discussion  on  the  "  tartarus  dis- 
ease" (1563)  he  mentions  stones  in  the  liver  as  precipitates  of  impure  material 
brought  about  in  the  same  way  as  are  wine-stones  from  wine.  "Tartarus"  could 
also  be  formed  from  the  nourishment  or  through  destruction  of  the  constituents  of  the 
bod}'.  He  believes  that  the  bile  coagulates  tartarus.  In  order  to  avoid  tliis,  gas- 
tric digestion  must  be  regulated  by  the  administration  of  amara,  acids,  and  carbon- 
ated waters,  and  the  diet  must  be  regulated  in  such  a  manner  that  tartarus  is  burned 
and  metabolism  is  stimulated.  Paracelsus  was  familiar  with  jaundice  and  the 
attacks  of  colic  that  accompany  gall-stones.  As  in  the  case  of  gout,  also  attributed 
to  the  presence  of  tartarus,  heredity  is  supposed  to  play  a  certain  role  and  to 
predispose  to  gall-stones. 

Johann  Kentmann,  in  1565,  in  an  epistle  reprinted  in  Gessner's  work  ("  De  om- 
nium rerum  fossilium  genere")  describes  gall-stones  of  different  sizes  and  shapes,  and 
illustrates  them.  He  states  that  the  more  numerous  they  are,  the  more  they  assume 
an  angular  shape,  and  that  on  the  broken  surface  they  seem  to  be  composed  of  cir- 
cular structures  due  to  their  formation  from  bile  that  gradually  becomes  thickened. 
Ferrandus  (1570)  publishes  a  case  of  rupture  of  the  gall-bladder  caused  by  a  large 
gall-stone,  followed  by  a  pouring  out  of  the  bile  into  the  peritoneal  cavity.  W. 
Colter  (1573)  describes  a  case  in  which  a  great  accumulation  of  gall-stones  occurred 
in  the  gall-bladder  and  the  ductus  choledochus  in  a  woman  with  icterus.  In  this 
patient  violent  vomiting  of  a  bilious  fluid  was  seen.  In  another  instance  he  saw  a 
severe  form  of  icterus  get  well  after  the  passage  of  a  gall-stone  by  way  of  the  intestine. 
Forestus  is  of  the  opinion  that  gall-stones  are  formed  in  those  cases  where  the 
gall-bladder  is  not  properly  emptied  and  the  cystic  duct  is  occluded.  He  attributes 
icterus  to  occlusion  of  this  duct,  and  states  that  it  runs  from  the  gall-bladder  to  the 
intestine.  He  also  mentions  that  the  feces  are  colored  white  on  account  of  the  ab- 
sence of  bile.  He  also  states  that  Arculanus  of  "\^erona  (1-457)  was  the  first  physician 
to  attribute  icterus  to  an  occlusion  of  the  bile-duct  following  inflammation  of  the 
intestine,  and  that  tliis  investigator  recognized  that  in  these  conditions  the  orifice  of 
the  bile-duct  is  occluded.  According  to  Plater  (1536-1614),  concretions  are  formed 
in  the  hver  and  the  kidneys  as  a  result  of  an  earthy  consistency  of  the  serum  and  a 
separation  of  the  mineral  constituents  of  the  latter  fluid,  for  which  reason  concretions 
may  be  seen  at  the  same  time  in  these  two  organs.  He  reports  a  case  in  support  of 
his  view.  He  was  in  part  cognizant  of  branched  stones  in  the  hepatic  duct  that  are 
difficult  to  remove  so  that  they  remain  in  the  body  until  the  death  of  the  animal  or 
human  being.  Cardanus  also  knew  of  stones  of  this  kind,  and  says  that  they  cause 
incurable  pain.  Fabricius  Hildanus  (1612)  describes  the  lamellated  structure  of  gall- 
stones. He  found  his  specimens  in  a  count  who  was  a  sufferer  from  icterus,  his  de- 
scription tallying  with  that  of  Kentmann.  Yan  Helmont  expresses  the  belief  that 
concretions  are  formed  by  the  action  of  a  peculiar  ferment  that  has  the  power  of 
causing  the  petrifaction  of  all  substances  that  come  in  contact  with  it,  basing  his 
theory  on  the  study  of  renal  concretions.  Scultetus  makes  the  statement  that 
icterus  is  not  always  found  in  occlusion  of  the  bile-passages.  He  also  mentions  that 
carcinomata  of  the  colon,  of  the  uterus,  etc.,  can  cause  retention  of  bile.  Hulden- 
reich  expresses  similar  opinions  and  reports  a  case  in  wliich  stones  were  found  in  the 
gall-bladder  and  in  the  cystic  duct  in  addition  to  calcareous  masses  in  the  mesentery. 
Bonet,  too,  is  a  believer  in  this  action  of  retained  bile,  and  attributes  a  corroding 
action  to  this  excretion  and  believes  that  a  case  of  "peri-pneumonia"  that  he  ob- 
served was  caused  by  its  presence. 

The  anatomic  examinations  of  Glisson  (1654)  were  of  fundamental  importance 
in  the  further  development  of  our  knowledge  of  gall-stones.  He  described  stones 
that  had  the  shape  of  coral  branches  in  the  bile-passages  of  cattle,  and  noticed  that 
they  were  formed  niore  frequently  in  winter,  when  the  animals  are  fed  on  stable  for- 
age, than  in  summer,  when  they  can  eat  fresh  herbs  and  are  driven  to  pasture.  He 
even  states  that  old  concretions  can  disappear  when  the  animals  begin  the  new 
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n'giinc.  Ho  also  drscribcs  (chapter  xxx,  puRc  2i\ry)  his  own  caso,  and  delineates  a 
good  picture  of  an  attack  of  hepatic  coh'c  coiid)iiied  witli  icterus,  and  the  jiecuhtr 
pain  of  (liis  condition  ^il(halin^  intotlie  region  of  tlie  clavicle.  As  he  wjls  unahle  to 
ileint)nstratc  the  presence  of  nerves  in  any  other  parts  than  in  tlu;  h<'j»atic  capsule 
and  in  tlie  walls  of  the  l>ile-passages,  he  states  that  the  pain,  in  the  ahsencf;  of  nerves 
within  the  parenchyma  of  the  liver,  must  f)riginate  in  the  i)ile-ducts.  \Vei)fer  (lOfjS) 
utilized  (lillsson's  researches  to  draw  the  conclusion  that  the  l)ile  is  formed  in  the 
liver  and  is  poiu'cd  throu^jh  the  l)ile-|)assaKesan(l  the  common  duct  into  thr-  intestine. 
He  deduces  from  this  that  icterus  can  never  occur  as  the  result  of  occlusion  of  the 
cystic  duct  unk-ss  the  ductus  choledochus  he  occluded  at  the  same  time.  In  one 
case  of  hejiatic  colic  witiiout  icterus  lie  attributes  tin-  disea.se  to  the  jiresence  of  a 
stoni'  in  tlu-  f;all-l)la<ldcr.  Ai'conlinji  to  this  avithor,  tlu-  pain  in  the  precordial  region, 
and  in  that  of  the  processus  ensiformis,  is  tlue  to  the  pressure  exercised  by  the  stone 
on  the  nock  of  the  bladilcr.  Hartholiuus  ( l()o7),  (|Uotiiig  from  Tinctorius,  describes 
the  i)assaj:os  of  throe  large  three-cornered  stones  with  the  stool.  The  latter  author 
saw  a  case  in  which  violent  pain  in  the  right  side  was  pre.sent  and  a  considerable 
quantity  of  blooil  and  jnis  was  passed.  He  assumed  that  an  erosion  of  the  ductus 
cnolcdochus  had  occurred  and  that  the  stone  had  pas.sod  into  the  intestine  in  this 
manner.  Bartholinus,  on  the  other  hand,  exiiresses  the  belief  that  all  these  symp- 
toms could  have  been  produced  by  a  simjilo  dilatation  of  the  <luctus  choledochus, 
and  describes  cases  of  this  kind  that  he  had  seen.  Hobrzenski  ("Scjiulchr.  Ana- 
tomic," Lib.  Ill,  Sect,  xvi,  page  2S1)  describes  the  appearance  of  numerous  gall- 
stones in  the  ducts  of  the  liver  where  the  gall-bladder  contained  no  bile  but  was  filled 
with  gall-stones.  One  of  these  was  wedged  into  the  cystic  duct.  From  these  find- 
ings he  draws  the  conclusion  tliat  the  bile  is  formed  in  the  liver  and  is  only  stored  in 
the  gall-bladder,  and  that  icterus  appears  as  soon  as  bile  accumulates  in  the  bile- 
passages. 

At  the  same  period  we  encounter  the  first  descriptions  of  the  formation  of  ab- 
scesses as  the  result  of  gall-stones.  Blasius  ("Sepulchr.,"  Lib.  iii,  Sect,  xvii,  Ob- 
serv.  13)  describes  in  a  cirrhotic  liver  an  abscess  containing  a  black  stone.  Stalpart 
van  dor  Wiell  and  Thilesius  describe  the  evacuation  of  gall-stones  on  opening  an 
abscess.  It  is  unfortunate  that  at  this  time  the  wrong  idea  of  Sylvius,  viz.,  that  the 
bile  is  formed  in  the  gall-bladder  and  is  poured  into  the  liver  by  way  of  the  cystic  and 
hepatic  ducts  and  later  mingles  with  the  portal  blood,  influenced  many  of  the  investi- 
gators that  followed  him,  even  van  Swieten  declaring  himself  a  disciple.  Sj-lvius  ex- 
plains the  formation  of  gall-stones  by  assuming  that  certain  acrid  and  acid  substances 
enter  the  body  and  mingle  with  the  bile  and  blood  within  the  gall-bladder  and  cause 
the  coagulation  of  the  latter  fluid  and  of  the  bile.  He  seems  to  have  been  familiar 
with  the  symptoms  of  biliary  colic,  but  states  that  these  attacks  originate  in  the 
colon.  He  also  knew  the  symptoms  of  icterus,  and  describes  the  urine  in  this  disease 
and  states  that  it  is  dark  in  color  and  has  the  power  of  staining  paper  and  linen 
yellow.  Ettmiiller  gives  a  much  more  lucid  description  of  all  these  conditions.  In  his 
dissertation  entitled  "  De  ictero  flavo,  nigro  et  albo' '  ("  Oper.  mod.,"  Tom.  ii,  page  1, 
CoUeg.  pract..  Sect.  17,  Cap.  4,  Art.  4,  page  442)  he  speaks  of  pain  (dolor  compres- 
su'ws)  in  the  precordial  region,  that  appears  in  icterus  and  is  accompanied  by  nausea, 
difficult  respiration,  and  a  reddish  color  of  the  urine.  Fever  is  described  as  fre- 
quently present  and  in  many  cases  pain  in  the  right  hypochondrium,  which  may 
either  be  readily  removed  or  be  very  difficult  to  cure,  or,  lastly,  may  be  removable, 
but  shows  a  tendency  to  recur.  In  cases  of  the  latter  kind  stones  are  said  often  to 
be  found  in  the  gall-bladder.  He  states  that  colic  and  icterus  are  also  sometimes 
seen  after  child-birth,  and  that  icterus  frequently  follows  the  attack  of  colic,  that 
icterus  is  frequently  the  result  of  an  obstruction  to  the  flow  of  bile  into  the  intestine 
or  of  insufficient  secretion  of  bile  by  the  liver,  as  is  seen  from  the  fact  that  icterus 
may  occur  without  any  obstruction  in  the  bile-passages,  following  fever,  the  bite  of 
wild  animals,  abuse  of  blood-letting,  etc.  He  further  says  that  icterus  does  not 
necessarily  always  follow  gall-stones,  and  that  gall-stones  may  be  present  in  the 
bladder  without  causing  icterus.  Ettmiiller  bases  these  statements  on  his  knowl- 
edge of  the  fact  that  the  gall-bladder  can  be  extirpated  without  endangering  the  fife 
of  the  aninml,  and  he  quotes  the  important  exjieriment  of  one  of  the  students  in 
Leyden,  who  extirpated  the  gall-bladder  in  a  dog  without  oliserving  any  bad  results. 
He  affirms  that,  if  the  ductus  choledochus  is  occluded,  no  bile  is  poured  into  the 
intestine,  the  feces  turn  white,  the  bile  regurgitates  into  the  blood,  and  in  this  manner 
icterus  is  produced.  This  investigator  also  assumes  that  an  acid  or  acrid  consistency 
of  the  blood  leads  to  a  thickening  of  the  bile  as  it  is  formed  in  the  liver  or  after  it  has 
reached  the  gall-bladder,  and  speaks  of  a  "sal  volatile  oleosum"  that,  he  thinks, 
degenerates  and  coagulates  in  the  form  of  gall-stones.     He  also  speaks  of  spasm  of 
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the  bile-passages  transmitted  from  the  intestine  and  causing  a  constriction  of  the 
ductus  choledochus  and  icterus,  and  intermitting,  so  that  the  color  of  the  feces  is  seen 
to  vary  at  different  times.  He  claims  that  the  chief  diagnostic  clue  for  the  presence 
of  gall-stones  must  be  their  passage  per  alvum.  Finally,  according  to  this  author, 
there  is  no  remedy  for  gall-stones. 

Borrichius  reports  a  case  of  ulceration  in  the  region  of  the  liver  following  a  severe 
attack  of  pain.  A  number  of  gall-stones  were  passed,  their  derivation  being  correctly 
attributed  to  the  gall-bladder.  This  investigator,  and  before  him  Plater,  Schneider, 
and  Wepfer,  report  the  occurrence  of  gall-stones  and  concretions  in  the  kidneys  in  the 
same  individual.  An  interesting  case  is  described  of  a  woman  who  was  a  sufferer 
from  bilateral  pain  and  urinary  difficulties.  She  passed  a  few  stones  with  the  urine, 
but  the  pain  in  the  right  side  did  not  cease,  but,  on  the  contrary,  grew  worse.  Sud- 
denly this  pain,  too,  stopped,  but  no  stones  were  passed  with  the  urine.  The  author 
here  made  a  correct  diagnosis  by  assuming  that  at  the  time  of  the  pain  a  gall-stone 
attempted  to  leave  the  gall-bladder,  and  finally  did  get  out,  as  manifested  by  the 
sudden  cessation  of  the  pain  in  the  right  side.  Later,  he  found  the  gall-stone  in  the 
feces,  and  was,  in  this  way,  enabled  to  verify  his  diagnosis. 

The  discovery  of  glands  in  the  walls  of  the  gall-bladder  and  the  bile-passages  was 
important  for  the  understanding  of  gall-stone  pathology.  We  are  indebted  to  Mor- 
gagni  for  this  discovery.  He  draws  a  parallel  between  the  occurrence  of  gall-stones 
in  the  liver  and  the  appearance  of  concretions  in  the  parotid  gland  and  other  glands 
of  the  body. 

Sydenham  ("  Prax.  med.,"  Sect,  iv.  Chap,  vii.  Par.  16)  has  frequently  been  cred- 
ited with  discoveries  that  have  thrown  light  on  the  pathology  of  gall-stones.  In 
reality,  however,  he  considered  gall-stone  colic  as  an  hysterical  symptom,  and  de- 
scribed its  occurrence  in  female  subjects  who  were  sufferers  from  other  forms  of  hys- 
terical seizures.  He  describes  the  symptoms  of  cholelithiasis  at  great  length,  men- 
tions icterus,  but  says  nothing  whatever  of  gall-stones.  At  the  same  period  Tyson, 
in  the  "Philosophical  Transactions,"  for  the  first  time  mentioned  a  fever  of  aseptic 
type  with  transitory  icterus.  According  to  him,  it  is  caused  by  the  presence  of  pus 
in  the  liver  and  of  gall-stones  in  the  gall-bladder  and  the  bile-passages.  Morton 
attributed  pain  in  the  gastric  region  to  gall-stones  and  the  dilatation  of  the  bile- 
passages  by  obstruction  to  the  flow  of  bile.  Baglivi,  who  directed  particular  atten- 
tion to  the  chemical  and  clinical  aspects  of  the  question,  mentions  that  the  gummy 
portions  of  the  bile  are  combustible,  and  that  the  bile  is  colored  green  by  nitric  acid. 
He  also  attempted  to  explain  the  occurrence,  in  the  same  subject,  of  gall-stones  and 
renal  concretions.  Where  obstinate  icterus  with  a  tendency  to  recurrence  existed  he 
positively  assumed  the  presence  of  gall-stones  and  attributed  the  pain  of  gall-stone 
colic  to  spasmodic  contraction  (crispatura)  of  the  bile-passages.  Bianchi  attributed 
the  pain  in  the  hepatic  region  to  the  hepatic  plexus  and  to  the  sensitiveness  of  the  sur- 
face of  the  liver  and  of  the  ligamentum  teres ;  and  believed  that  the  painful  irritation 
of  these  nerve-fibers  causes  the  contraction  of  the  bile-ducts  followed  by  icterus.  Gall- 
stones, according  to  this  investigator,  are  never  seen  within  the  parenchyma  of  the 
liver,  but  only  in  the  bile-passages.  His  pupil  Guidetti  reported  cases  in  which  gall- 
stones and  renal  concretions  were  seen  at  the  same  time.  He  also  mentions  (according 
to  Lentilius)  abscesses  caused  by  gall-stones,  and  subdivides  gall-stones  into  two  di- 
visions— viz.,  black,  hard,  non-combustible,  and  yellowish,  soft,  easily  combustible, 
and  having  a  low  melting-point.  He  indulges  in  a  number  of  exaggerated  statements, 
attributing  a  great  variety  of  ailments  to  the  presence  of  gall-stones,  and  expresses 
the  belief  that,  whenever  present,  gall-stones  must  necessarily  cause  grave  symp- 
toms. His  treatment  of  gall-stones  is  quite  correct.  He  advises  the  employment  of 
rhubarb,  herb  extracts,  and  alkalies.  Vater  (1722)  attributed  the  fever  often  seen 
when  gall-stones  pass  to  an  irritation  of  the  nervous  system  following  the  iinpaction 
and  the  passage  of  the  stone  through  the  narrow  lumen  of  the  bile-passages,  just 
as  Hippocrates  had  explained  the  same  occurrence  in  the  case  of  renal  concretions. 
Vallisnieri,  at  about  the  same  time,  made  the  discovery  that  gall-stones  are  soluble 
in  alcohol  and  turpentine,  and  draws  the  deduction  from  this  finding  that  turpentine 
is  a  preventive  of  gall-stones.  He  expresses  himself  more  cautiously,  however,  than 
Durande  and  many  others  after  him  even  to  this  day,  for  he  does  not  state  that  tur-- 
pentine  has  the  power  of  dissolving  gall-stones  after  they  are  formed,  but  limits  him- 
self to  saying  that  possibly  it  may  prevent  their  formation  and  development.  He 
explains  the  occurrence  of  icterus  by  spasm  of  the  walls  of  the  bile-ducts,  and  the 
pain  by  assuming  that  the  walls  are  stretched  and  dilated  and  that  the  rough  surfaces 
of  the  stone  scratch  their  lining  membrane.  He  also  makes  the  statement  that  the 
passage  of  a  stone  through  the  cystic  duct  is  more  painful  than  through  the  ductus 
choledochus,  and  explains  this  from  the  relative  narrowness  of  the  foriner  channel. 
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Tlio  passage,  finally,  of  a  stone  from  the  common  duct  into  tlic  inlcstino  is  said  to 
be  |)arliciilarly  painliil,  owinfj  to  tlio  nariowncsH  of  tlic  external  (jrKice  of  the  duet. 

Friediieh  lldtVinann,  in  his  "  Medicina  Kationalis  Systematica,"  carries  us  a  step 
further.  He  attributes  the  formation  of  pall-stones  to  stagnation  of  bile,  and  ex- 
presses th(>  belief  that  catiiif;  htlleandat  long  intervals  favors  their  formation. 
This  is  due,  he  thought,  to  the  fact  that  normally  the  stomach  shoulil  be  suliieiently 
distendi'd  to  exercise  a  certain  |)ressure  on  the  li\'er  ami  in  t  his  manner  favor  the  ex- 
pression of  the  bile  from  the  gall-bladder.  According  to  this  author,  the  chief  prcdis- 
jxisiiig  factors  are  age,  the  abuse  of  alcohol,  espei'ially  of  beer,  aud  the  female  sex,  par- 
ticularly at  the  time  of  the  menopause  and  immediately  thereafter.  He  attributes 
the  radiating  pain,  particularly  the  shoulder  pain,  to  irritation  of  tlw  jihrenic  nerve. 
Colic,  he  says,  is  particularly  liable  to  occur  at  night.  A  violent  pain  in  the  right 
hypochondriac  region,  followed  by  severe  icterus  and  the  pa.s.'sago  of  gall-stones  in  the 
stools,  aregivcMi  as  im])ortaiit  diagnostic  signs.  He  also  stated  that  if  the  gall-stones 
lie  (luietly  in  the  gall-blailder  no  i)ain  is  experienced,  but  as  soon  as  the  highly  sensi- 
tive bile-passages  are  dilated  jiain  is  felt;  and  also  that  gall-stones  may  grow  in  bulk 
by  gathering  bile  within  the  ducts.  His  treatment  consiste(l  in  the  use  of  almond 
oil,  milk,  warm  compresses,  laxatives,  ferruginous  antl  alkaline  waters.  Tacconi 
describcil  the  occiu'rence  of  an  abscess  of  the  gall-l)laddcr  followed  In'  the  evacua- 
tion of  a  gall-stone  from  the  fistula  that  formed.  In  this  ca.se  icterus  was 
absent,  and  the  author  explains  this  phenomena  by  the  patency  of  the  ductus 
choledochus.  The  same  writer  also  describes  an  autop.sy  on  a  ca.se  in  which  In'drops 
of  the  gall-bladder  was  found  following  the  impaction  of  gall-stones  in  the  cystic  duct. 
In  1742  Gottfried  Miillcr  observed  a  perforating  abscess  of  the  gall-l)ladder  that 
burrowed  through  the  stomach  and  the  alxlominal  walls.  The  external  opening  was 
enlarged  and  the  stone  within  the  gall-bladder  fragmented,  notwithstanding  which  a 
fistula  remained  that  continued  to  excrete  bile  and  chyme.  One  year  later  J.  Petit 
called  attcniion  to  this  form  of  svi]ipuration  of  the  gall-bUulder  after  gall-stones,  and 
emjihasized  the  necessity  of  draining  the  pus.  He  only  operated,  however,  in  cases 
where  adhesions  were  present  between  the  gall-bladder  and  the  peritoneum  (as 
shown  by  immobility  of  the  gall-bladder  and  iufiammatioii  of  the  skin).  He  advised 
puncture,  the  finding  of  the  stone  with  a  probe,  enlargement  of  the  fistula,  and  ex- 
traction of  the  stone.  He  points  to  the  analogy  with  concretions  in  the  urinary 
bladder,  and  makes  the  statement  that  the  formation  of  stones  in  either  case  is  due 
to  some  obstacle  to  the  normal  outflow  of  the  contents  or  to  weakness  of  the  bladder- 
walls.  These  views  of  Petit  were  generally  regarded  as  too  bold,  but  van  Swieten 
defends  them.  The  latter  writer  has  given  us  a  splendid  description  of  cholelithiasis 
and  an  explanation  of  the  progression  of  the  stone.  He  states  that  it  is  caused  by  the 
gathering  of  bile  behind  the  stone  combined  with  the  pressure  of  the  diaphragm  and 
the  abdominal  muscles.  He  also  remarks  that  large  concretions  can  usually  effect  a 
passage  through  the  narrow  bile-ducts  owing  to  the  elasticity  of  the  latter.  He 
recommended  the  administration  of  opium  for  colic,  and  advised  walking  and  driving 
for  the  expulsion  of  the  stone.  He  claims  tliat  this  facilitates  the  progression  of  the 
stone  and  prevents  its  enlargement.  Schurig,  in  his  work  entitled  "  Lithologia," 
mentions  many  cases  of  gall-stones,  the  abscess  formation,  colic,  icterus,  etc.,  without, 
however,  describing  anything  new  (1744). 

In  the  second  half  of  the  eighteenth  century  more  light  is  thrown  on  the  pathol- 
ogy of  gall-stones.  The  etiology  and  the  general  symptoms  of  the  disease  are  eluci- 
dated by  the  following  researches  and  writings:  The  pathologico-anatomic  studies 
of  Haller  and  ]\Iorgagni,  the  summary  of  all  that  was  known  on  the  subject  up  to  the 
time  of  Morgagni  bj'  the  latter  author,  the  chemical  examinations  of  Pouillettier, 
Fourcroy,  Vicq  d'AzjT, Soemmering,  and  others.  A  great  deal,  too,  was  learned  by  all 
these  investigations  in  regard  to  the  composition  of  the  bile.  Haller  saw  a  great  many 
of  th3  possible  sequels  and  complications  of  gall-stones  in  his  numerous  autopsies 
(peritonitis,  adhesions  and  perforation  of  the  gall-bladder,  contraction  of  the  gall- 
bladder as  a  result  of  occlusion  of  the  cystic  duct,  etc.).  He  found  that  the  bile  is 
not  secreted  in  the  gall-bladder  but  in  the  liver,  and  that  certain  substances  can 
exercise  a  direct  chemical  irritation  on  the  gall-bladder  and  the  ductus  choledochus, 
causing  contractions  of  these  parts.  On  these  grounds  he  assumed  the  presence  of 
muscular  fibers  in  the  walls  of  these  organs,  but  was  unable  to  demonstrate  their 
presence.  Sabatier  (1758)  gives  some  very  good  clinical  descriptions  of  gall-stone 
colic,  hydrops  vesicae  felleie,  and  empyema  of  the  gall-bladder  as  a  result  of  occlusion 
of  the  common  duct.  He  also  mentions  the  occurrence  of  ileus  following  the  pas- 
sages of  large  gall-stones,  of  which  Boucher  also  reported  an  instance.  Sauvage 
(1760),  in  his  '' Xosologia  methodica,"  furnishes  some  verj-  clear  clinical  reports. 
Morgagni  dehneated  a  very  lucid  picture  of  the  state  of  knowledge  of  that  day  in  his 
34 
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celebrated  work,  "De  sedibus  et  causibus  morborum."  After  carefully  sifting  and 
collating  all  the  literature  on  the  subject  of  cholelithiasis,  he  reports  a  number  of 
original  observations,  and  finally  arrives  at  important  conclusions  in  regard  to  the 
etiology,  pathology,  and  therapy  of  this  class  of  diseases.  Occlusion  of  the  bile- 
passages,  according  to  this  writer,  is  the  result  of  a  simple  contraction  of  the  ducts, 
a  thickening  of  their  mucous  lining,  compression  of  the  passages  by  swollen  glands, 
etc.  This  occlusion  is  always  followed  by  icterus;  if  the  cystic  duct  alone  is  occluded, 
icterus  is  not  observed.  The  age  of  the  subject,  sedentary  habits,  and  other  factors 
are  mentioned  as  predisposing  causes.  He  gives  a  detailed  description  of  the  ap- 
pearance, color,  form,  and  structure  of  gall-stones,  and  opposes  the  erroneous  view 
prevalent  at  that  time  that  dark  stones  are  seen  in  old  people  and  light  ones  in 
j^oung  subjects.  He  further  gives  irritation  of  the  glands  of  Malpighi  in  the  wall  of 
the  gall-bladder  as  another  predisposing  cause  for  gall-stone  formation.  Gall-stones 
that  remain  quietly  within  the  gall-bladder  are  said  to  cause  no  symptoms,  and 
the  same  applies  to  concretions  within  the  cystic  duct.  He  gives  as  the  most  positive 
diagnostic  sign  of  gall-stones  the  passage  of  concretions  in  the  feces,  and  assumes 
that  all  concretions  found  in  the  feces  must  have  passed  through  the  ductus 
cholehochus. 

Pouilletier  de  la  Salle,  Galleatti  (1748),  J.  F.  Meckel  (1754-1759),  and  Vicq 
d'Azyr  worked  out  the  chemical  aspects  of  the  question.  The  first-named  investi- 
gator succeeded  in  isolating  cholesterin  for  the  first  time;  the  last-named  drew 
a  distinction  between  gall-stones  that  consisted  of  this  substance  alone,  others  that 
constituted  a  mixture  of  cholesterin  and  the  yellow  bile-pigment,  and  others  that 
contained  the  pigment  alone.     Fourcroy  found  phosphoric  acid  in  gall-stones. 

Durande,  in  1782,  discovered  that  gall-stones  were  soluble  in  turpentine,  and 
founded  a  method  of  treatment  on  tliis  fact.  He  used  both  turpentine  and  ether 
internally.  Soemmering,  however,  in  1793,  expresses  doubts  in  regard  to  the 
efficacy  of  these  remedies,  and  does  not  believe  that  they  ever  really  reach  the  gall- 
stones. According  to  the  latter  author,  gall-stones  are  not  formed  from  the  thick- 
ening or  the  decomposition  of  the  bile,  but  as  a  result  of  certain  excretory  anoma- 
lies of  the  bladder-wall  and  the  formation  of  acids,  as  tartaric  and  acetic  acids, 
within  the  gall-bladder,  these  acids  being  said  to  coagulate  the  bile. 

The  surgical  treatment  of  gall-stones  was  inaugurated  by  Sharp  and  ]\Ionaud 
(according  to  Gottfried  Miiller  and  Petit).  Bloch,  in  1774,  proposed  the  artificial 
formation  of  adhesions  in  the  region  of  the  gall-bladder.  Chopart  and  Desault, 
F.  A.  Walter,  and  Richter  improved  these  methods.  Herlin,  L'Anglas,  and  Duchai- 
nois  studied  the  ligation  of  the  cystic  duct,  and  the  incision  and  extirpation  of  the 
gall-bladder  as  early  as  1767. 

In  his  work  entitled  "  Anatomischen  Museum,"  pubhshed  in  1796,  "Walter  gives 
a  good  description  of  gall-stones  of  various  forms  and  furnishes  very  good  illustra- 
tions. G.  Prochaska  ("  0pp.  min.,"  Pt.  2,  p.  219)  succeeded  in  differentiating  the  gran- 
ular periphery  of  gall-stones  from  their  cr3^stalhne  center.  Coe  gives  a  fair  picture 
of  the  etiology  and  the  symptomatology  of  cholelithiasis.  Pujol,  in  particular,  in 
his  "Memoires  sur  les  coliques  hepatiques,"  describes  the  diseases  caiised  by  gall- 
stones, based  to  a  large  extent  on  his  own  experience.  He  attributes  the  pain  and 
the  thickening  of  the  gall-bladder  to  this  condition.  Contractions  of  the  gall-bladder 
are  said  by  him  to  drive  the  stone  out  of  the  bladder  into  the  cystic  duct,  where  the 
colicky  pains  are  produced,  the  pain  stopping  either  as  a  result  of  the  cessation  of 
contractile  efforts,  or  because  the  tissues  adjust  themselves  to  the  dilatation,  or, 
finally,  because  the  stone  may  drop  back  into  the  gall-bladder.  He  also  states  that 
almond  oil  may  form  peculiar  concretions  in  the  gastro-intestinal  tract  that  may  be 
mistaken  for  gall-stones.  He  gives  a  good  description  of  the  different  steps  in  the 
diagnosis,  and  mentions  as  one  of  the  most  important  clinical  symptoms,  that 
the  patient  complains  of  pain  in  the  gastric  region  assuming  the  character  of 
very  painful  tension  as  soon  as  pressure  is  exercised  in  the  region  of  the  gall- 
bladder. Portal,  in  1813,  described  the  dilatation  of  the  bile-ducts  if  the  larger 
passages  are  occluded,  also  the  possibility  of  perforation  of  a  stone  into  the  intestine, 
the  soft  character  of  some  of  the  stones,  their  nucleus  and  their  chalky  consistency. 
Bramson,  Hein,  Buisson  during  the  following  decades  occupied  themselves  in  trying 
to  find  the  origin  and  constitution  of  gall-stones.  Meckel  von  Hemsbach  was  the 
first  to  emphasize  in  a  clear  manner  the  significance  of  catarrh  in  the  formation  of 
concretions.  Andral,  Trousseau,  Frerichs,  and  others  furnished  valuable  contri- 
butions to  the  clinical  knowledge  of  cholelithiasis.  .  Fauconneau-Dufresne,  in  par- 
ticular, gave  very  detailed  clinical  descriptions.  Charcot  attempted  to  explain  the 
intermittent  type  of  fever  that  is  seen  in  diseases  of  the  bile-passages  and  in  gall-  ■ 
stones.     His  example  has  stimulated  French  investigators,  in  particular,  to  continue 
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investigations  on  this  question  and  on  cliolelithiosis.  As  a  result,  we  possess  a  clear 
picture  of  cholelitliiasis,  tlianks  chiefly  to  the  (hscovcrics  cif  Ijactcriolopy.  Ana- 
tomic anil  experimental  physiologic  research  have  thrown  a  hrilliant  light  on  many 
of  the  symptoms  ot'  this  disease.  The  formation  of  gall-stones,  too,  is  fairly  well 
umlerstooil,  ])arliculariy  since  physiologic  chemistry  has  taught  u.s  much  in  regard 
to  the  nature  anil  origin  of  the  dilTcn-nt  biliary  constituents.  Naunyn  especially  has 
contributed  much  that  is  valuable  to  this  subject. 

In  regard  to  the  treatment  of  cholelithiasis,  the  greatest  advance  has  of  late 
years  been  made  in  the  operative  treatment.  This  is  due  to  the  discoverj*  and  intro- 
duction of  aseptic  methods  and  the  application  of  improved  methods  of  operating. 
The  fii-st  attempts  at  surgical  treatment  that  we  have  descrilx'il  above  matle  a  very 
slight  impression.  Kocher  and  Sims  are  really  the  fathers  of  modern  gall-stone  sur- 
gery, they  having  first  attemi>ted  cholecystotomy.  Langenbuch  later  performed 
cholecystectomy,  Kiister  and  C'ourvoisier  ihe  operation  of  cholecystendysis.  These 
were  foUoweil  by  methods  for  re-establishing  the  flow  of  bile  into  the  intestine  in 
cases  where  the  common  duct  was  occludeil,  cholccyst enterostomy,  choledochotomy, 
etc.,  first  taught  by  Winiwarter  and  others.  The  experience  that  the.se  surgeons 
gleaned  has  thrown  a  great  deal  of  light  on  the  general  picture  of  gall-stone  disease 
and  its  com))lications.  In  addition  to  the  surgeons  mentioned,  Riedel,  Kehr,  Thiriar, 
Lawson  Tait,  and  otliers  have  contributed  much  to  our  knowledge  on  the  subject. 

'  If  we  look  backward  over  the  long  history  of  cholelithiasis,  we  see  that  even  in 
the  days  of  remote  antiquity  many  physicians  of  genius  possessed  correct  ideas  in 
regard  to  this  disease.  As  a  rule,  however,  these  correct  ideas  Avere  buried  under  a 
ma.ss  of  purely  sjieculative  deductions  that  were  enunciated  by  authors  of  renowned 
authority  in  those  days.  As  a  result  of  this,  the  kernel  of  truth  M-as  lost.  It  was  not 
until  modern  chemical,  anatomic,  and  physiologic  research  constructed  a  solid  and 
immovable  basis  of  facts  that  these  old  theories  were  established  on  a  stable  founda- 
tion. 

PROPERTIES  AND  CLASSIFICATION  OF  GALL-STONES. 

Giiidetti,  the  pupil  of  Bianchi,  distinguished  two  kinds  of  gall-stones 
— blackish  ones,  that  were  hard  and  non-combustible,  and  lighter  ones, 
that  melted  in  the  flame  and  burned.  The  former,  according  to  modern 
investigations,  consist  of  bilirul)in-calcium  and  carbonate  of  calcium; 
the  latter  consist  of  cholesterin.  Gall-stones  are  composed  of  these  three 
substances  chiefly.  As  a  rule,  cholesterin  and  the  calcium  compound  of 
bile-pigment  are  mixed  in  about  equal  proportions.  The  stones  gener- 
ally show  a  concentric  arrangement  similar  to  urinary  calculi,  a  pecu- 
liaritj'  to  which  Kentmann  called  attention  long  ago.  The  different 
layers  vary  in  color  o"\A'ing  to  the  different  proportion  of  contained  bile- 
pigment.  Generally  the  nucleus  is  soft  and  the  external  covering  hard. 
In  addition,  a  radiating  structure  can  be  discerned.  This  was  first  de- 
scribed by  Morgagni,  and  was  attriljuted  by  ^Meckel  to  the  peculiar 
manner  in  which  the  cholesterin  that  the  stones  contain  cr^-stallizes. 

As  we  have  stated,  the  chief  constituents  are  cholesterin,  bile-pigment 
(particularly  bilirubin)  in  combination  with  calcium,  and  carbonate  of 
calcium.  The  following  substances  are  occasionally  present  in  small 
quantities:  Phosphoric  acid  combined  \\\\h.  calcium  and  magnesium,  sul- 
phate of  calcium,  bile-acids,  sodium,  potassium,  free  bilirubin,  siHcic 
acid,  copper,  manganese,  and,  in  some  animals,  occasionally  zinc.  A 
little  mucus  is  always  found.  There  is  also  a  peculiar  nitrogenous  com- 
pound that  remains  undissolved  if  the  gall-stones  are  treated  \\\X\\  certain 
solvents.  This  is  probably  a  product  of  the  epithelial  cells  that  are 
destroyed  while  the  stone  is  in  process  of  formation. 

On  analysis  of  gall-stones  it  will  be  found  that  the  different  con- 
stituents occur  in  varying  quantities.  There  may  be  over  90*^  of  choles- 
terin (v.  Planta  and  Kekule).  In  the  small,  dark  stones,  consisting 
chiefly  of  pigment  and  calcareous  salts,  and  found  principally  in  the 
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ducts,  pigment-calciimi  and  the  carbonate  of  lime  are  the  principal  con- 
stituents. In  this  variety  of  stone  copper,  manganese,  and  iron  in  com- 
bination -ttith  bilirubin  are  usually  found.  Free  bile-pigment  is  found 
only  in  traces  in  concretions  and  probably  enters  into  their  composition 
from  imbibition.  The  same  apphes  to  the  small  C|uantities  of  bile-acids 
that  are  sometimes  found.  In  the  bile-passages,  however,  Yirchow  found 
a  pultaceous  mixture  of  bilirubin  crystals  and  cholesterin.  It  is  stated 
that  mic  acid  is  occasionally  fomid  in  gall-stones  (Stockhardt  and  Mar- 
chand).  It  is  possible,  however,  that  in  many  of  these  cases  gall-stones 
were  confounded  with  minary  calculi.  In  addition  to  the  ordinary  bile- 
pigments,  bilirubin  and  bihverdin,  a  mmiber  of  other  pigments  have 
been  seen  that  were  jirobably  formed  from  them — viz.,  bilihmuin,  bih- 
fuscin,  biliprasin  (the  latter,  according  to  Maly,  being  identical  with 
biliverdin).  In  gaU-stones  examined  after  they  have  been  kept  for  a 
time,  it  is  possible  that  many  of  these  substances  are  simply  decomposi- 
tion or  transformation  products  formed  by  contact  -ulth  the  air  or  from 
putrefaction. 

The  color  of  the  stones  is  essentially  dependent  on  the  quantity  and 
the  character  of  the  pigment  they  contain.  The  stones  that  consist  of 
cholesterin  alone  are  the  only  ones  that  are  almost  pure  white.  If  they 
contain  a  smaU  amomit  of  i^igment,  their  color  may  be  golden  yellow  or 
greenish.  If  thej^  contain  much  pigment,  it  will  be  reddish-broT\-n  to 
black.  The  stones  are  never  uniformly  tinted  tliroughout.  The  cortex, 
the  shell,  and  the  nucleus  are  always  colored  differently.  In  the  shell 
the  peculiar  concentric  arrangement  and  the  striated  radiating  structure 
are  seen.  The  sm-face  of  gaU-stones  is  sometimes  scintillating  Hke 
mother-of-pearl,  particularly  if  the  shell  is  formed  by  thin  layers  of  choles- 
terin that  has  crystallized  in  horizontal  layers. 

The  consistency  will  also  depend  on  the  composition  of  the  stone. 
The  more  calcium-compounds  the  stones  contain,  the  harder  wiU  they 
be.  The  lighter  forms  of  cholesterin  stones  can,  as  a  rule,  be  easily 
scratched  with  the  finger-nail,  or  can  even  be  crushed  between  the  fingers. 
Young  concretions  are  generally  soft.  The  shell,  if  it  consists  of  cal- 
careous compoimds,  is  usually  the  hardest  part  of  the  stone.  Occa- 
sionally it  is  seen  to  be  as  thin  as  the  shell  of  a  sparrow's  egg,  the  contents 
of  the  stone  in  these  cases  consisting  of  a  gruelly  mass  of  cholesterin. 

The  shape  of  gall-stones  differs  according  to  their  number  and  their 
place  of  origin.  If  several  stones  of  medium  size  are  present  in  the  gall- 
bladder at  the  same  time,  they  become  faceted  when  still  soft ;  from  the 
fact  that  they  are  squeezed  together  when  the  gall-bladder  contracts. 
It  is  also  possible  that  new  layers,  as  they  form,  adapt  themselves  to  the 
outUne  of  their  siuroimdings.  Octahedral,  tetraheckal  forms,  etc.,  are 
seen  if  several  large  stones  are  present  in  the  gaU-bladder.  The  surface 
of  the  stones  turned  toward  the  mucous  lining  of  the  gaU-bladder  is 
usually  rotmded  and  rough,  while  the  surface  that  is  directed  toward  the 
other  stones  is  fiat  and  smooth.  This  is  rarely  due  to  gi'inding  and 
polishing  of  one  sm'face  against  the  other,  as  it  is  seen  that  on  cross- 
sections  the  individual  layers  are  distinctly  developed  at  the  different 
places  where  compression  has  occm-red,  although  of  course  they  appear 
a  httle  narrower  here  than  at  the  edges.  If  they  are  colored,  the  stain 
is  more  intense  at  the  narrowest  point — i.  e.,  at  the  points  of  contact. 
This  may  probably  be  considered  as  proof  of  the  assumption  that  the 
change  of  form  is  produced  by  compression.     Large  isolated  stones  are 
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round  or  oval,  and  usually  convs])()nd  more  or  less  in  shapo  to  the  cavity 
in  which  tiiey  have  developed — /.  <.,  the  gall-bladder.  Nrxlular,  ra.si>- 
berry-sluqietl  coiicri'tions  are  oeeasionally  met  with,  these  being  formed 
from  the  coalition  of  se\(Tal  smaller  stones  glued  together  and  subse- 
quently covereel  by  a  common  layer  of  new  deposit.  If  numerf)ns  small 
stones  are  present,  they  are  usually  roiled  about  by  the  contractions  of 
the  gall-bladder,  .so  that  the  ma.ss  assiunes  a  spherical  shape.  Leaf- 
shaped  stones  and  others  that  are  twi.stcd  and  distorted  in  many  ways 
may  be  produced  b>'  the  pressure  of  the  gall-l)laflder.  These,  however, 
are"  comi)aratively  rare.  Within-  the  bile-])assages  cylindric  structures 
may  be  formed,  and  in  .some  instances  coral-shaped  .stones  have  been 
found  similar  to  tiiose  found  in  cattle  ((llis.son).  .Sometimes  portions  of 
the  stones  aiv  dissolved  in  the  gall-l)la(lder,  or  the  chole.sterin  may  crystal- 
lize; so  that  the  stones  are  broken  or  nicked  and  fragments  of  different 
size  and  shape  ar(>  foinid. 

The  Weight  of  the  Stones. — In  former  days  it  was  considered  a  char- 
acteristic feature  of  gall-stones,  and  one  that  distinguished  them  from 
other  forms  of  concretions,  that  they  would  float  in  water.  As  a  matter 
of  fact,  only  dry  stones  do  this  occasionally.  Haller  has  called  attention 
to  the  fact  that  this  is  done  to  air-bubbles  that  they  contain  and  that 
become  incarcerated  within  the  cavities  and  cracks  that  are  formed  when 
the  stones  become  desiccated.  Their  specific  gravity  varies  according 
to  their  composition.  If  a  large  central  cavity  is  present,  it  is  lower; 
if  they  contain  a  large  amount  of  calcium  and  are  very  dense  and  com- 
pact, it  is  greater.  Thus,  Batillat  found  the  specific  weight  as  high  as 
1.966,  and  Bley  1.580. 

[In  regard  to  size  the  concretions  vary  greatly.  From  barely  per- 
ceptible grains  they  may  attain  a  size  which,  Avhen  they  reach  the  intes- 
tinal canal,  may  be  sufficient  to  seriously  interfere  with  peristalsis  or 
indirectly  produce  complete  obstruction.  Among  the  larger  stones  the 
following  are  noteworthy :  Richter  records  one  weighing  three  ounces  and 
five  drams  removed  from  the  common  duct  at  autopsy.  Schiippel  states 
that  he  has  seen  one  measuring  7.5  cm.  in  length,  4  cm.  in  width,  and  12 
cm.  in  circumference,  and  refers  to  one  (reported  by  ^leckel)  which 
measured  15  cm.  by  6  cm.  Russell  reports  one  measuring  5|  by  A\  inches. 
Thornton  removed  from  the  common  duct  during  life  a  stone  2  inches 
long  and  3^  inches  in  circumference.  Frerichs  says  that  he  has  seen  a 
number  of  stones  measuring  from  2  to  2\  inches  by  1  inch.  It  may  be 
roughly  stated  that  the  size  of  the  stones  as  a  rule  varies  inversely  with 
their  number.-^ED.] 

If  all  these  different  properties  and  modes  of  origin  are  taken  into 
consideration,  the  following  classification  of  gall-stones  may  be  attempted. 

To  begin  with,  we  can  subdivide  them  into  small  stones  that  are  not 
larger  than  a  hazelnut,  and  large  stones  that  are  as  large  as  a  hazelnut 
and  larger.  Haller  subdivided  them  into  round,  white,  solitars',  and 
small  angular,  multiple  stones.  Walter  difTerentiated  between  concre- 
menta  striata,  lamellata,  and  corticata.  Hein.  according  to  their  com- 
position, diA-ided  them  into  homogeneous  and  mixed  stones. 

Meckel  von  Hemsbach  arranged  eight  classes,  some  of  which,  how- 
ever, represent  different  stages  in  the  development  of  the  same  class  of 
stones:  (1)  Multiple  jagged  stones;  (2)  muhiple  warty  stones  (usually 
formed  from  the  former  by  impregnation  \\-ith  cholesterin) ;  (3)  brown, 
solitary  stones  of  round  or  oval  shape  and  with  layers  of  different  color; 
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(4)  solitary,  cholesterin  stones  formed  from  the  foregoing  and  oval  in  out- 
line, produced  when  the  process  of  crystallization  advances  as  far  as  the 
periphery;  (5)  granular  stones  without  any  defined  structure,  with  a 
nodular  surface  and  containing  much  calcareous  matter  and  pigment; 
(6)  black,  jagged  stones,  small  and  fairly  hard;  (7)  stones  with  a  metallic 
luster,  loosely  constructed;  (8)  stones  consisting  chiefly  of  carbonate 
of  calcium,  fragile,  nodular,  brown  on  the  outside  and  white  inside.  The 
latter  class  is  very  rare,  Hein  having  found  only  five  concretions  of  this 
kind  among  632  specimens. 

Naunyn,  on  the  ground  of  his  careful  and  thorough  investigations, 
arrived  at  the  following  more  consistent  classification.     He  distinguishes : 

1.  Stones  consisting  of  cholesterin  alone.  These  are  usually  perfectly 
spherical,  pure  white  or  yellowish,  rarely  colored  more  intensely  on  their 
surface,  and  smooth.  On  transverse  section  no  arrangement  in  layers 
is  seen,  but  a  clearly  marked,  radiating,  crystalline  structure  is  found. 
There  are  only  very  small  quantities  of  brown  deposit,  particularly  near 
the  central  portions  of  the  stone. 

2.  Stones  consisting  of  cholesterin  and  arranged  in  layers.  These 
are  Lisually  quite  solid  and  become  fissured  and  cracked  on  desiccation. 
The  color  of  their  surface  varies,  and  they  are  faceted.  On  transverse 
section  several  layers  are  seen,  of  different  thickness  and  color.  Of 
these  layers  the  external  ones  are  frequently  amorphous;  the  inner  ones, 
particularly  near  the  center,  crystalline.  Starting  from  this  crj^stalline 
center,  long  streaks  of  crystallized  material  radiate  toward  the  periphery. 
In  addition  to  cholesterin,  which  constitutes  some  90%  of  their  bulk, 
they  contain  small  quantities  of  bilirubin-  and  biliverdin-calcium,  with, 
in  addition,  a  considerable  quantity  of  carbonate  of  calcium. 

3.  Ordinary  gall-stones  of  different  size,  shape,  and  color.  To  this 
class  belong  the  greatest  number  of  gall-stones.  They  rarely  grow 
larger  than  a  cherry  and  are  usually  smaller.  They  are  faceted  and  of  a 
brown  or  white,  less  frequently  greenish,  color.  When  they  are  fresh, 
they  are  often  soft  and  can  be  easily  crushed;  on  desiccation,  they  grow 
harder  and  contract  without  forming  fissures.  Their  shell  is  hard  and 
arranged  in  layers ;  their  kernel  is  soft  and  mushy  and  frequently  contains 
an  irregular  ca\dty  filled  with  a  yello'^dsh,  alkaline  fluid.  Macroscopic- 
ally  no  crystalline  structure  can  be  distinguished. 

4.  Mixed  bihrubin  stones.  These  are  usually  about  as  large  as  a 
cherry  or  larger.  They  occur  singly  or  in  numbers  of  tw^o  or  three,  and 
are  found  either  in  the  gall-bladder  or  in  the  bile-ducts.  They  are  ar- 
ranged in  concentric  layers  of  dark  or  reddish-brown  masses  that  are 
rarely  altogether  solid.  The  nucleus  is  not  laminated.  On  drying,  the 
outer  layers  contract  and  form  cracks  and  fissures.  The  different  layers 
readily  peel  off,  so  that  sometimes  different  spherical  layers  are  shed, 
the  middle  layers  often  being  lighter  in  color  and  consisting  of  large 
crystallized  masses  of  cholesterin.  Cholesterin  is  also  found  in  the  ex- 
ternal layers  (even  though  these  may  appear  very  dark  in  color,  they 
may  contain  as  much  as  25%  of  cholesterin).  The  rest  of  the  stone  con- 
sists almost  exclusively  of  bilirubin-calcium. 

5.  Small  stones  consisting  almost  exclusively  of  bilirubin-calcium. 
They  are  not  larger  than  a  grain  of  sand  or  at  most  a  pea,  and  are  seen 
in  two  different  forms : 

(a)  Solid,  black-brown  concretions  with  an  irregular  nodular  surface, 
usually  soft,  sometimes  partly  compressed  and  conglomerated.     It  is 
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probable  that  the  larjjer  stones  originated  from  these  smaller  ones.     On 
drying  they  contract  consideral^ly  and  disintegrate  very  easily. 

(b)  Harder  .stones  of  different  forms,  fretiuently  spindle-.shaped,  with 
a  smooth  or  a  slightly  nodular  surface,  either  steel-gray  or  black  in  color, 
with  a  metallic  luster  that  is  particularly  ap])arent  when  they  arc  pow- 
dered, hard,  .solid,  and  brittle.  The  larger  varieties  show  a  spongy 
structure.  The.se  small  stones  of  both  kinds  con.si.st  in  great  part  of 
calcium  compounds  of  bilirul)in  and  its  derivatives.  In  addition  to 
bihrubin-calcium,  which  con.stitutes  the  bulk  of  the  stones,  .small  quanti- 
ties of  biliverdin-calcium  and  some  bilihumin  (up  to  60%),  and  rarely 
biliprasin,  arc  seen.  Free  bilirulnn  and  cholesterin  are  present  in  small 
quantities  only. 

Naunyn  mentions  the  following  varieties  as  rarities: 
(a)  Amorphous  and  incompletely    crystallized  stones  of  cholesterin. 
They  look  like  pearls  and  contain  a  nucleus  consisting  of  small  masses  of 
black  biliruliin-calcium  or  mixtures  of  bilirubin  and  cholesterin. 

(6)  Chalk-stones  that  are  very  hard  and  consist  chiefly  of  carbonate 
of  calcium.  These  are  either  prickled  or  smooth,  and  inclose  ca\'ities 
containing  cholesterin,  pigment-calcium,  etc.  In  ordinary  gall-stones 
calcium  carbonate  is  also  seen  either  in  the  shape  of  spheres  or  in  columnar 
arrangement.  As  a  rule,  this  chalky  material  radiates  from  the  center 
of  the  stone  toward  the  periphery. 

(c)  Concretions  with  inclosures,  and  conglomerate  stones.  In  some 
stones  whose  shell  consists  of  bilirubin-calcium  a  cholesterin  stone  will 
be  found  in  the  place  of  a  nucleus,  or,  ^-ice  versa,  a  stone  ^^^th  a  choles- 
terin shell  will  contain  a  bilirubin  stone  of  dark  color  in  the  place  of  the 
nucleus.  Different  kinds  of  stones  are  also  occasionalh'  seen  conglomer- 
ated and  covered  "uith  a  common  shell.  Foreign  bodies  proper  are  rarely 
found  ^nthin  gall-stones.  The  follo^^ing  substances  have  been  found  in 
them:  A  worm  of  the  species  Angiiilla  (Lobstein),  a  piece  of  a  Distoma 
hepaticum  (Bouisson),  a  needle  (Xauche),  the  kernel  of  a  plum  (Fre- 
richs).  Small  particles  of  mercmy  have  also  been  found  in^he  inside 
of  gall-stones  by  Frerichs,  Lacarterie,  and  Beigel,  the  patients  being  all 
subjects  who  had  been  taking  mercury.  Recently  Romans  has  reported 
gall-stones  in  persons  who  had  undergone  the  operation  of  cholecystotomy 
for  the  removal  of  old  gall-stones;  here  new  stones  had  formed  around 
the  sutures  of  the  first  operation.  [Kehr  mentions  three  cases  of  a  similar 
kind. — Ed.] 

(d)  Casts  of  the  bile-passages.  These  are  rarely  seen  in  human  beings. 
They  consist  chiefly  of  bihrubin-calcium,  rarely  of  cholesterin  (Naunyn) ; 
they  are  more  frequently  found  in  cattle  (GUsson). 

Of  the  different  varieties  of  stones  enimierated,  the  large  cholesterin 
stones  (1  and  2)  and  the  ordinary  mixed  stones  are  principally  found  in 
the  gall-bladder  and  in  its  recesses ;  but  they  are  also  seen  in  the  cystic 
and  the  common  ducts,  usually  wedged  in  tightly  and  conglomerated  in 
masses  of  several  stones.  They  are  frequently  adherent  to  the  mucous 
membrane,  or  the  latter  may  send  processes  into  and  around  them. 
Their  surface  is,  as  a  rule,  rough  or  warty.  Occasionally  they  are  sus- 
pended in  the  bile  and  are  covered  "^ith  crystals.  The  pure  form  of 
bihrubin  stones  are  found  in  the  gall-bladder,  and  also  quite  frequently 
in  the  ducts  of  the  Uver. 
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ORIGIN  OF  GALL-STONES. 

Following  Galen's  original  idea,  the  belief  was  prevalent  for  a  long  time  that 
gall-stones  were  formed  from  the  coagulation  of  the  bile.  It  was  imagined  that  this 
occurred  as  a  result  of  an  increase  in  the  temperature  of  the  liver.  Paracelsus,  by- 
teaching  liis  doctrine  of  "tartarus"  and  of  the  precipitation  of  concretions  in  the 
body  owing  to  certain  chemical  processes,  is  the  father  of  the  conception  that 
disturbances  of  the  digestion  produce  an  acidulation  of  the  blood,  the  acids  formed 
acting  on  the  bile  and  causing  the  formation  and  precipitation  of  concretions  (Ettmiil- 
ler  et  al.).  Even  in  recent  years  the  view  has  been  brought  forward  that  during  fasting 
and  on  an  exclusive  meat  diet  an  acidulation  of  the  bile  occurs,"  and  that,  as  a  result, 
decomposition  of  the  alkaline  carbonates  takes  place,  followed  by  a  precipitation  of 
the  cholesterin  and  bilirubin-calcium  that  these  substances  held  in  solution.  In  this 
manner,  it  was  believed,  gall-stone  formation  could  occur.  In  the  eighteenth  century 
a  more  exact  knowledge  of  the  different  constituents  of  the  bile  was  acquired  and  the 
theory  was  formulated  that  under  certain  conditions  the  bile  might  contain  too  much 
of  one  or  the  other  of  its  normal  constituents,  and  that  in  this  case  a  precipitation 
would  occur.  This  view  has  some  adherents  to  this  day.  Meckel  von  Hemsbach, 
following  an  idea  of  Morgagni,  called  attention  to  the  role  of  chronic  catarrhs  of  the 
mucous  membranes  of  the  gall-bladder  and  bile-passages,  and  expressed  the  belief 
that  such  chronic  catarrhs  could  be  made  responsible  for  the  formation  of  stones 
(stone-forming  catarrh).  Bramson  believed  that  when  the  bile  contained  much 
calcareous  matter  and  little  alkali,  pigment-calcium  was  precipitated  and  led  to  the 
deposit  of  cholesterin.  Austin  Flint's  and  Dujardin-Beaumetz's  theory  of  choles- 
teremia  following  excessive  nervous  work  and  cerebral  activity  (?)  led  to  the  theory 
that  gall-stones  were  formed  as  soon  as  abnormal  quantities  of  cholesterin  were 
poured  into  the  blood.  Thenard  assumed  that  a  precipitation  of  bile-pigment 
occurred  as  soon  as  the  percentage  of  sodium  salts  in  the  bile  was  reduced.  Frerichs, 
too,  was  inclined  to  see  a  connection  between  the  frequent  occurrence  of  gall-stones 
in  old  people  and  the  increased  quantity  of  cholesterin  that  the  blood  of  the  aged 
contains.  At  the  same  time  he  assumed  that  an  excessive  formation  of  carbonate  of 
calcium  takes  place  as  a  result  of  catarrhal  conditions  of  the  mucous  membranes  of 
the  bile-passages.  Hein  assumed  that  gall-stones  are  formed  around  plugs  of  mucus 
that,  in  their  turn,  are  the  morbid  product  of  diseased  mucous  membranes ;  and, 
further,  that  changes  in  the  composition  of  the  bile  within  the  bile-passages  are  fol- 
lowed by  the  precipitation  of  bile-pigment  stones,  and  that  these  reach  the  gall- 
bladder and  form  the  nucleus  for  larger  concretions.  Finally,  he  believed  that  an 
excessive  quantity  of  cholesterin  is  formed  later  as  a  result  of  alterations  in  the  tissues 
of  the  liver  itself  or  from  a  tendency  to  fatty  deposits.  Seifert  believed  that  the 
epithelial  cells  play  a  certain  role  in  the  formation  of  gall-stones,  for  the  reason  that 
they  are  frequently  found  in  the  insoluble  residue  of  dissolved  gall-stones.  A  number 
of  other  authors  attribute  some  importance  to  desiccation  of  bile  (FerneUus,  Boer- 
have,  van  Swieten,  and  others) .  It  is  known,  however,  that  the  bile  may  remain  for  a 
long  time  in  the  gall-bladder, — as,  for  instance,  in  occlusion  of  the  cystic  duct, — and 
that  this  is  followed  by  hydrops  of  the  gall-bladder,  but  not  by  inspissation  of  bile. 
If  bile  is  concentrated  outside  of  the  body  by  evaporation,  no  concretions  resem- 
bling gall-stones  are  precipitated. 

The  investigations  of  Naunyn  and  his  pupils  have,  of  recent  years, 
thrown  a  great  deal  of  hght  on  the  question  of  gall-stones.  A  summary 
of  all  the  results  obtained  speaks  in  favor  of  the  old  view  enunciated 
by  Meckel  von  Hemsbach.  According  to  this  investigator,  all  that  is 
needed  for  the  formation  of  gall-stones  is  a  center  of  crystallization. 
Mucus,  small  particles  of  pigment-calcium,  etc.,  are  not  sufficient  to  cause 
the  formation  of  concretions.  It  is  found  that  if  small  particles  of 
cholesterin,  bihrubin-calcium,  etc.,  are  placed  in  the  gall-bladder  of  a 
dog  after  ligation  of  the  cystic  duct,  all  these  foreign  bodies  are  absorbed 
in  the  course  of  a  few  months  (Naunyn  and  Labes). 

According  to  Naunyn,  stones  in  the  gall-bladder  originate  in  the 
following  manner:  The  Ijile  contained  in  the  gall-bladder  always  contains 
some  desquamated  epithelial  cells  from  the  mucous  lining.  These,  as  a 
rule,  show  no  degenerative  changes.     In  old  people,  however,  and  in 
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sufferors  from  tuberculosis,  febrile  disoascs,  or  cardiac  lesions,  it  will  i)e 
found,  on  autopsy,  that  they  are  in  a  state  of  fatty  depceneration.  This 
is  particularly  the  case  if  ^call-stones  are  present  in  the  ^all-bladder. 
\\'ithin  the  des(|uaniated  cells  are  seen  larfje  and  small  droplets  of  fat 
or  iiiyi'lin.  These  collections  of  myelin  leave  tlu"  cell  and  coiifilomeratc 
to  form  littlt>  balls  of  myelin.  They  consist  chiefly  of  cholesterin.  In 
addition  to  soft  masses,  hartl  ones  are  sometimes  seen,  which  may  be 
crystalline'.  In  addition,  we  may  see  a  numlxT  of  swollen  epithelial  cells 
which  are  in  part  disintegrated  and  form  heaps  of  granular  brownish 
del)ris.  Other  structures  are  seen  that  are  apparently  formed  from 
myelin,  and  in  which  a  shell  of  cholesterin  may  be  seen  inclosing  a  kernr-l 
of  brown,  granular  material.  Around  these  bodies  new  layers  are  formed, 
and  in  this  manner  the  little  stones  continue  to  grow. 

Another  mode  of  origin  is  the  following:  In  human  bile  we  usually 
find  a  .sediment  consisting  of  flaky,  granular,  brown  lumps  that  are  com- 
posed of  brownish  granules  and  yellowish  pultaceous  ma.s.ses.  These 
contain  cholesterin  (almost  25%),  and  still  larger  quantities  of  bilirubin- 
calcium  (39%  in  one  case),  fat  (as  much  as  20^/f),  and  alkaline  salts  of 
the  bile  acids  (as  much  as  from  15  to  20%),  albumin,  and  mucus.  From 
these  masses  the  bile-acid  salts  are  soon  eliminated  and  concretions  form 
in  one  of  the  follo\\ing  two  ways:  (1)  They  may  become  covered  by  a 
hard,  thin  shell  of  bilirubin-calcium  while  the  center  remains  soft.  In 
this  case  a  cry.stallization  of  the  cholesterin  occurs,  the  h)ilirubin-calcium 
forms  granular  nia.s.ses;  and  the  two  eon.stituents,  in  their  changed  form, 
are  then  deposited  on  the  inner  surface  of  the  shell,  in  such  a  manner 
that  in  the  center  nothing  is  left  but  some  fluid,  so  that  when  the  stone 
dries  out  a  cavity  is  found  in  the  middle.  (2)  The  solid  parts  of  the 
gruelly  mass  described  above  may  form  a  soft  shell  of  cr^-stalline  choles- 
terin and  amorphous  Ijilirubin-calcium,  again  leaving  nothing  in  the 
center  but  some  fluid. 

These  first  predecessors  of  future  gall-stones  may  in  some  cases  be 
poured  out  with  the  bile.  In  case,  however,  stasis  of  bile  occurs,  they 
undergo  further  changes.  The  contractions  of  the  gall-bladder  force  out 
all  the  fluid,  so  that  the  concretions  are  consolidated  or  are  pressed  to- 
gether into  conglomerate  mas.ses  forming  the  above-mentioned  raspberr}'- 
or  mulberry-shaped  stones. 

Within  the  bile-passages  small  stones,  consisting  of  bilirubin-calcium, 
are  formed  and  remain  embedded  in  thickened  bile.  These  concretions 
are  not  simply  formed  from  inspissated  bile,  but  they  contain  a  number 
of  pigments,  as  bihverdin,  bilicyanin,  etc.,  that  can  only  have  been  formed 
from  bihrubin  by  oxidation.  Naunyn  assumes  that  bacteria  are  the 
primary  cause  of  this  oxidation.  As  a  rule,  stasis  of  bile  occurs  in  all 
these  cases. 

Subsequently  cholesterin  is  deposited  in  layers  over  these  minute 
concretions,  and  the  same  substance  penetrates  into  and  through  the 
little  stones,  so  that  they  are  infiltrated  ^^•ith  cholesterin,  which  later 
becomes  cry.stalline. 

The  different  layers  formed  in  this  manner  may  either  consist  of  pure 
white  cholesterin  or  of  cholesterin  mixed  \\'ith  bilirubin-  or  biliverdin- 
calcium.  The  latter  mixture,  of  course,  is  colored.  The  layers  of  pure 
cholesterin  are,  as  a  rule,  thinner  than  those  that  contain  the  pigments. 
The  central  cavity  for  a  long  time  remains  filled  ^^^th  fluid.  Further 
deposits  of  pigment  can  occur  only  if  the  bile  comes  in  contact  with  the 
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stones,  while  cholesterin  can  be  deposited  even  though  no  bile  reaches 
the  stones. 

The  most  interesting  feature  of  the  further  transformation  of  gall- 
stones is  the  recrystallization  of  cholesterin  and  the  infiltration  of  the 
concretion  "v\dth  this  substance,  a  phenomenon  to  which  Meckel  called 
attention.  He  was  aided  in  his  attempts  to  explain  it  by  his  knowl- 
edge of  geologic  phenomena  of  a  similar  character.  In  the  interior 
of  the  stone  the  cholesterin  crystalUzes  in  a  direction  vertical  to  the 
layers  of  the  shell.  Only  in  exceptional  cases  do  we  see  a  crystalUza- 
tion  in  a  horizontal  plane.  The  crystals  are  formed  from  cholesterin 
already  present  in  the  stone,  which  recrystallizes,  and  from  cholesterin 
that  filters  into  the  stone  at  a  comparatively  late  period  of  its  develop- 
ment. At  first,  the  cholesterin  crystalhzes  in  pockets  T\dthin  the  kernel 
of  the  stone.  In  many  of  the  stones  no  distinct  nucleus  can  be  seen, 
the  different  layers  being  indistinct  and  the  general  structure  crystalline. 
Stones  are  also  seen  in  which  marked  differences  exist  between  the  shell 
and  the  kernel,  and  in  which  the  latter  may  have  a  geodic  or  stalactite 
structure.  The  recrystallization  of  cholesterin  starts  from  the  nucleus, 
and  the  crystals  shoot  out  toward  the  periphery.  Cholesterin  that  is 
present  in  the  stone  at  this  period  undergoes  recrystaUization,  and,  in 
addition,  more  cholesterin  filters  into  the  stone  and,  in  its  turn,  assumes 
a  crystalline  structure.  The  latter  occupies  chiefly  the  fissures,  cracks, 
and  canals  within  the  concretion.  A  transverse  section  of  the  stone  will, 
as  a  rule,  reveal  these  processes  T\dth  great  distinctness.  The  calcium 
compounds  of  the  bile-pigments  are  dissolved  in  the  mean  time  or  are 
mechanically  removed,  so  that,  under  certain  conditions,  a  pure  choles- 
terin stone  may  be  formed  from  a  mixed,  laminated  stone.  A  stone 
of  this  kind  vnll  have  a  radiating  structure  and  will  show  very  little  of  its 
former  laminated  arrangement.  As  the  result  of  contraction  of  the 
peripheral  parts  of  the  stone  or  of  expansion  of  the  masses  of  cholesterin 
that  are  being  deposited  in  the  interior  of  the  stone,  cracks  and  fissures 
occur,  so  that  the  layers  of  the  stone  are  pushed  apart.  Those  parts  of 
the  different  layers  that  contained  more  of  the  pigments  naturally 
assume  a  darker  color.  Sometimes  this  tearing  apart  of  the  stones,  com- 
bined with  the  dissolving  properties  of  the  bile,  may  lead  to  a  complete 
destruction  and  solution  of  the  gall-stone  (Meckel),  and  in  this  manner 
a  spontaneous  cure  of  cholelithiasis  may  be  brought  about.  The 
metamorphosis  of  gall-stones,  in  general,  may  be  said  to  depend  on  the 
proportion  of  concretion-forming  or  concretion-dissolving  substances  that 
are  present  in  the  bile.  We  can  readily  appreciate  that  this  proportion 
must  vary  considerably  when  we  remember  that  all  gall-stones  are  dis- 
tinguished by  layers  of  different  substances  that  are  imposed  one  upon 
the  other  without  any  semblance  of  uniformity.  In  hydrops  of  the 
gall-bladder  we  may  also  see  a  destruction  of  gall-stones  following  the 
change  in  the  nature  of  the  fluid  contents  of  the  gall-bladder.  In  the 
same  manner  indentations  and  disintegration  of  gall-stones  may  occur 
in  the  intestine.  In  view  of  all  these  circumstances,  we  must  concede 
that  Meckel  was  at  least  partly  correct  when  he  stated  that  the  cavities  so 
often  seen  in  the  center  of  gall-stones  owe  their  origin  to  the  solution 
of  the  central  nucleus. 

The  most  important  factor  in  the  development  of  gall-stones  is  the 
formation  of  a  large  amount  of  cholesterin  in  the  gall-bladder.  The 
old  view  that  cholesterin  is  formed  after  the  ingestion  of  large  quantities 
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of  fat  is  untenable,  Naunyn  and  his  pupils  having  definitely  refutefi  it. 
The  theory  of  liristowe,  according  to  whidi  cholcstcrin  is  formed  fnun 
the  disintegration  of  tiie  ejjithelia!  ceils  lining  the  gall-hladtler  and  the 
bile-ducts,  seems  more  probable  (compare  page  410).  The  amount  of 
calcareous  matter  found  in  the  bile  does  not  depend  upon  the 
amount  of  calcareous  matter  circulating  in  the  tissue-fluids  or  ingested 
with  the  food,  as  it  is  also  a  product  of  the  mucosa  of  the  bladder  and 
ducts.  In  former  times  it  was  believed  that  an  abnormall}-  large  per- 
centage of  calcium  in  the  serum  or  the  drinking  of  large  quantities  of 
calcareous  water  could  produce  cholelithiasis. 

According  to  Xaunyn.the  diseased  mucous  membrane  excretes  a  large 
amoimt  of  calcareous  matter,  and  this  causes  the  formation  of  sediments 
that  contain  bilirubin  and  that  play  a  certain  role  in  the  formation  of 
gall-stones.  Steinmann  has  demonstrated  experimentally  that  the  albu- 
minous products  of  the  degeneration  of  the  bladder  cells  mixed  with  egg- 
albumen  and  calcium  solutions  are  capable  of  causing  the  precipitation 
of  bilirubin-calcium,  a  substance  which  in  a  measure  favors  the  conglomer- 
ation of  cholesterin  masses.  That  this  is  its  mode  of  action  may  be 
deduced  from  observations  on  atheromatous  cysts,  where  we  have  large 
ciuantities  of  cholesterin  but  no  bilirubin-calcium,  and  as  a  result  we 
do  not  see  the  formation  of  concretions. 

In  gall-stone  cases  a  number  of  glands  are  also  seen  in  the  wall  of 
the  gall-bladder  that  are  not  normally  present.  It  is  probable  that 
these  abnormal  glands  are  in  part  responsible  for  the  increased  formation 
of  cholesterin  and  of  the  calcium-containing  mucus.  They  have  the 
same  tvpe  of  epithelium  as  does  the  rest  of  the  mucous  membrane  of 
the  gall-bladder  (Adolf  :Muller). 

Large  stones  that  enter  the  bile-ducts  from  the  gall-bladder  continue 
to  increase  within  the  ducts.  This  is  due  to  the  fact  that  the  epithelial 
lining  of  these  passages  is  similar  to  that  of  the  gall-bladder  (according 
to  Ranvier)  and  also  secretes  cholesterin  and  calcium.  We  are  forced  to 
this  conclusion,  if  for  no  other  reason,  because  gall-stones  are  often 
found  in  the  common  duct  which  are  so  large  that  they  could  not  possibly 
have  passed  the  cystic  duct  (Friedr.  Hoffmann).  The  occurrence  of 
gall-stones  within  the  bile-ducts  of  animals  that  have  no  gall-bladder 
(for  example,  elephants)  is  another  argument  in  favor  of  this  supposition. 
In  the  smaller  bile-passages  no  epithelial  lining  is  seen,  and  for  this 
reason,  of  coiu-se,  no  degeneratiA'e  changes  and  new-formation  of  cells 
like  that  seen  in  the  gall-bladder  and  the  larger  bile-ducts  occiu"s.  As 
a  result  of  this,  then,  no  increased  formation  of  cholesterin  occurs  in 
this  location. 

From  all  that  has  been  said,  we  learn  that  a  diseased  condition  of 
the  mucous  membrane  of  the  gall-bladder  and  the  bile-ducts,  leading  to 
an  increased  formation  of  cholesterin  and  of  calcium,  is  the  primar}-  cause 
of  gall-stone  formation. 

The  question  arises  as  to  how  catarrhs  of  this  character  originate. 
There  are  two  possibilities:  The  catarrh  may  either  be  caused  by  certain 
noxious  agencies  that  reach  the  mucosa  by  way  of  the  blood-current, 
or  certain  poisonous  principles  may  be  present  in  the  bile  and  act  harm- 
fully on  the  mucous  lining  of  the  bladder  by  direct  contact.  On  the 
former  assumption,  many  authors  have  postulated  a  connection  between 
cholelithiasis  and  a  great  variety  of  diseases.  Among  these  are:  certain 
diseases  of  metabolism,  such  as  gout,  rheumatism;  excessive  mental 
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exertion,  arteriosclerosis,  etc.;  certain  infectious  diseases,  such  as  tuber- 
culosis, typhoid  fever,  cholera,  etc. ;  and,  finally,  disturbances  of  nutrition, 
such  as  the  taking  of  too  much  food  or  too  httle  food,  eating  at  too  great 
intervals,  etc.  (Frerichs). 

With  regard  to  the  second  possibihty— z.  e.,  the  direct  effect  of 
poisonous  principles  contained  in  the  bile  on  the  mucous  membrane  of 
the  gall-bladder — chfferent  theories  have  been  formulated.  Some  authors 
beheve  that  stasis  of  bile  can  produce  the  catarrh  for  the  reason  that  bile 
is  a  strong  protoplasmic  poison.  Tliis  injiu-ious  effect  of  the  bile  on  the 
epithehum  would  be  exaggerated  if  the  bile  should  decompose,  and  it 
was  assumed  that  this  occmred  regularly  in  stasis. 

In  later  years  the  action  of  bacteria  has  been  adduced  as  the  most 
important  factor  in  the  causation  of  the  catarrh  under  discussion.  It 
was  formerly  believed  that  the  bile  possessed  distinctly  antiseptic  proper- 
ties, the  idea  being  chiefly  based  upon  the  supposed  increase  of  intestinal 
putrefaction  in  cases  of  occlusion  of  the  biUary  passages  and  the  ap- 
parently shght  tendency  of  the  bile  and  its  contents  to  cause  inflamma- 
tion upon  contact  with  the  peritonemu.  Several  authors  agree  in  the 
statement  that  the  bile  is  a  cultm-e-mechum  in  w^hich  bacteria  could 
develop  abundantly  but  not  so  energetically  as  in  bouillon  (Letienne^ 
Mieczkowski,  Miyake,  and  others).  Talma  has  foimd  great  variabihty 
in  the  supposed  inhibiting  action  of  bile  on  bacterial  groT^-fh  in  different 
species  of  animals  and  in  the  same  species  under  varying  conditions. 
Netter,  Xaunyn,  and  others  claimed  that  the  bile  of  animals  is  normally 
sterile.  Miyake  has  recently  in  part  confirmed  their  results,  having  found 
micro-organisms  (except  in  1  out  of  76  animals)  only  in  the  lower  portion  of 
the  common  duct.  Ehret  and  Stolz,  on  the  other  hand,  have  found  the 
bile  in  lower  animals  by  no  means  free  from  micro-organisms.  Gilbert, 
Girode,  and  Xamiyn  found  the  bile  obtained  from  human  cadavers 
sterile.  Ehret  and  Stolz  and  E.  Fraenkel  and  Krause,  on  the  contrar}', 
find  that  the  bile  obtained  at  autopsy  contains  micro-organisms  in  a 
large  proportion  of  cases. 

Of  more  significance  are  the  bacteriologic  fincUngs  in  hmnan  bile 
obtained  during  hfe.  Mieczkowsld  found  the  bile  sterile  in  aU  of  15 
cases  from  whom  it  had  been  obtained  at  operation  for  some  affection 
othefthan  cholehthiasis ;  on  the  other  hand,  in  18  out  of  23  cases  of  chole- 
Uthiasis  coming  to  operation  the  bile  was  found  infected.  The  same 
conclusions  regarding  the  presence  of  micro-organisms  in  the  bile  in 
cholehthiasis  have  been  reached  bj^  other  observers.  Gilbert  and  Do- 
menici  found,  by  both  direct  and  cultural  examination,  micro-organisms 
in  two  recenth'  formed  calcuh;  in  two  old  calculi  no  micro-organisms 
were  found;  in  one  old  calculus  bacteria  were  found  by  staining  but  not 
on  cultiue;  and  on  examination  of  an  old  and  a  recent  stone  derived 
from  one  patient  the  former  showed  no  micro-organisms,  while  the  latter 
contained  colon  bacilli.  Gilbert  and  Fournier  examined  36  gall-stones, 
including  3  from  cattle.  Of  these,  22  (one  of  which  was  bo\dne)  showed 
no  bacilh;  while  9  (one  of  which  was  bo\dne)  contained  colon  bacilH. 
In  two  of  their  cases  dead  bacilli  were  found  in  the  calcuh,  the  bile  being 
sterile.  Since  these  observations  were  made  they  have  received  ample 
confirmation.  It  is,  therefore,  definitely  proved  that  the  bile  is  sterile 
in  at  least  a  large  majority  of  cases  without  calcuh,  that  in  cases  of  chole- 
lithiasis the  bile  contains  micro-organisms  in  those  coming  to  operation, 
that  in  recently  formed  calculi  micro-organisms  are  usually  found,  that 
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in  old  calculi  micro-organisms  incapable  of  growth  may  be  found  w hile 
the  bile  shows  no  evidence  of  infection,  and  that  in  an  old  calculus  there 
may  be  no  bacteria  while  a  more  recently  formed  stone  in  the  same  case 
may  contain  the  colon  bacillus. 

In  order  to  deterniiue  the  significance  of  the  presence  of  bacilli  in 
concretions  Ciilbt'rt  and  l'"ournier  tested  the  ijernieability  of  gall-stones 
for  bacteria;  gall-stones  were  jjlaced  in  tubes  of  bouillon,  fractionally 
sterilized,  and  then  the  tubes  were  inoculated  with  colon  bacilli.  In 
five  days  V)acilli  were  found  in  the  center  of  the  calculi.  The  importance 
of  this  finding  is  offset  by  the  discovery  of  bacilli  in  the  center  of  calculi, 
the  surrounding  bile  being  st(>rilc.  It  has,  however,  a  distinct  bearing 
upon  recurring  cholecy.stitis  in  cholelithiasis. 

The  question  as  to  whether  the  infection  of  the  bile  is  to  be  looked 
upon  as  the  cause  or  the  effect  of  the  formation  of  calculi  has  given  rise 
to  much  discussion.  The  micro-organisms  most  frequently  found  are 
the  members  of  the  colon  group  and  Bacillus  typhosus.  So  constantly 
is  one  of  these  forms  present  that  Gilbert  and  Fournicr  divided  chole- 
lithiasis into  two  groups,  those  due  to  the  colon  bacillus  and  those  due 
to  Bacillus  typhosus.  There  is  sufficient  clinical  evidence  to  prove 
that  there  is  a  distinct  connection  between  typhoid  fever  and  cholelithiasis. 
Chauffard  found  that  symptoms  of  gall-stones  were  present  in  only  10% 
of  a  series  of  cases  that  had  had  t}-phoid  fever,  while  20%  of  cases  of 
cholelithiasis  gave  a  history  of  a  previous  attack  of  typhoid  fever.  Ehret 
and  Stolz  have  collected  from  the  literature  32  cases  in  which  either  at 
operation  or  at  autopsy  typhoidal  cholecystitis  was  found.  In  20  of 
these  gall-stones  were  present.  Hanot  and  Milan  found  Bacillus  ty- 
phosus in  the  center  of  recently  formed  gall-stones  and  in  the  walls  of 
the  gall-bladder  and  bile-ducts.  Since  these  observations  abundant 
confirmation  of  the  frequency  of  infection  of  the  bile  in  typhoid  fever 
has  been  obtained  (50%  of  fatal  cases,  according  to  Gushing).  There 
is  evidently,  therefore,  apparently  some  connection  between  infection 
of  the  bile  by  typhoid  bacilli  and  the  formation  of  gall-stones,  although 
this  infection  does  not  necessarily  lead  to  the  latter.  The  determining 
factor  may  receive  its  explanation  in  an  interesting  observation  made  by 
Richardson.  In  a  case  of  cholecystitis  he  found  typhoid  bacilli  climiped 
"as  if  a  gigantic  serum-reaction  had  taken  place  in  the  gall-bladder." 
Similar  large  clumps  of  typhoid  bacilli  in  the  bile  were  found  in  five  out 
of  six  cases  of  typhoid  fever.  In  the  sixth  case  the  blood-serum  had  no 
agglutinating  power.  Richardson  injected  0.5  c.c.  of  typhoid  bouillon 
culture  clumped  by  the  addition  of  typhoid  serum  into  the  gall-bladder  of 
one  rabbit,  two  drops  of  ordinary  bouillon  culture  of  typhoid  bacilU  into  the 
gall-bladder  of  another  rabbit,  and  used  a  third  animal  as  a  control. 
Four  months  later  all  three  animals  died.  In  the  gall-bladder  of  the 
"control"  animal  he  found  a  small  number  of  rounded  bodies  arranged 
in  concentric  rings;  in  the  animal  injected  -^-ith  ordinary  typhoid  culture 
nothing  was  found,  while  in  the  animal  injected  ^nth  the  clumped  culture 
the  gall-bladder  was  contracted  about  a  rounded  concretion. 

It  has  been  proved  by  many  experiments  that  the  gall-bladder  can 
readily  rid  itself  of  micro-organisms,  and  in  purulent  cholecystitis  it  is 
knoT^-n  that  bile  and  biliary  pigment  (Ehret  and  Stolz)  are  absent — two 
facts  which,  in  addition  to  the  absence  of  constant  infection  of  the  bile, 
may  account  for  the  escape  of  some  cases  from  calculus  formation  after 
typhoid  fever. 
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The  effect  of  stasis  of  bile  upon  infection  of  that  fluid  is  decided. 
After  ligation  of  the  common  duct  micro-organisms  were  found  in  the 
bile  by  Charcot  and  Gombault;  by  Naunyn,  and  by  Netter,  Recent 
observations  by  Ehret  and  Stolz  and  by  Miyake  even  more  definitely 
prove  this  influence. 

Attempts  to  cause  the  formation  of  gall-stones  in  animals  throw 
considerable  hght  upon  human  cholelithiasis.  The  injection  into  the 
gall-bladder  of  virulent  cultures  produces  severe  cholecystitis;  the  injec- 
tion of  attenuated  cultiu-es  may  be  followed  by  the  formation  of  con- 
cretions, particularly  if  the  flow  of  bile  be  hindered.  Gilbert  and  Do- 
minici  injected  into  the  gall-bladders  of  three  dogs  cultures  of  typhoid 
bacilli,  and  in  that  of  one  dog  the  bacillus  of  Escherich.  In  none  of  these 
did  concretions  develop.  Gilbert  and  Fournier  injected  into  the  gall- 
bladder of  a  rabbit  a  culture  of  Bacillus  typhosus  attenuated  by  heating 
a  bouillon  culture  for  ten  minutes  at  a  temperature  of  50°  C.  (122°  F.), 
Six  weeks  after  the  injection  of  three  drops  of  such  an  attenuated  culture 
into  the  gall-bladder  the  rabbit  was  found  dead.  The  thickened  gall- 
bladder contained  bile  of  a  shghtly  yellow  color  and  two  concretions 
adherent  to  the  mucous  membrane.  Section  of  these  showed  a  central, 
whitish  portion,  from  which  typhoid  bacilli  were  obtained  in  pure  culture, 
and  a  pigmented  shell.  According  to  Miyake  and  others,  the  injection 
of  pure  or  mixed  cultures  into  the  gall-bladder  may  be  followed  by  chole- 
cystitis, but  is  not  followed  by  the  formation  of  calcuh  if  no  other  factors 
are  present.  Ehret  and  Stolz  found  that  cUminution  of  motility  of  the 
gall-bladder,  or  anything  promoting  the  accumulation  of  residual  bile, 
aids  the  growth  of  micro-organisms  within  the  gall-bladder,  while 
Mieczkowski  found  that  stasis  of  bile  increased  the  virulence  of  the 
bacteria  present.  Gushing  produced  true  biUary  concretions  by  injecting 
typhoid  bacilli  into  the  gall-bladder  of  rabbits  when  there  was  simul- 
taneous restriction  of  motility  of  the  gall-bladder  or  its  ducts. 

The  effect  of  foreign  bodies  in  the  production  of  concretions  was  well 
illustrated  by  a  case  reported  by  Homans.  Twenty  months  after  a 
cholecystotom}^  for  cholelithiasis  pain  returned,  and  a  second  operation 
revealed  that  "five  out  of  seven  calcuh  present  had  developed  about  the 
remnants  of  two  of  the  silk  sutures  remaining  from  the  first  operation. 
Kehr  states  that  he  has  on  three  occasions  seen  a  similar  formation  about 
fragments  of  sutures.  Jacques  Meyer  introduced  small  hollow  balls  of 
ivory  and  of  clay  into  the  gall-bladder  of  dogs  and  failed  to  see  any 
evidence  of  stone-formation  after  one  year.  A  small  amount  of  sediment 
was  noticed,  but  no  concretion  even  in  the  cavity  of  the  balls.  Small 
pieces  of  agar  disappeared  completely.  Mignot  combined  the  introduc- 
tion of  attenuated  micro-organisms  and  sterile  foreign  bodies.  Attenu- 
ation was  obtained  by  diluting  cultures  of  the  micro-organisms  in  bile 
through  the  addition  of  progressively  smaller  quantities  of  bouillon  or 
of  ascitic  fluid.  The  attenuated  organisms  were  injected  into  the  gall- 
bladder, and,  after  allowing  a  time  to  elapse  sufficient  to  permit  of  their 
becoming  implanted  in  the  mucous  membrane,  sterile  porous  tampons 
were  placed  in  the  gall-bladder  for  ten  or  twelve  days.  The  tampons 
were  then  withdra^vm  and  at  the  same  time  a  small  sterile  foreign  body 
was  introduced  and  fixed  to  the  wall  of  the  gall-bladder.  After  the 
lapse  of  one  or  two  months  this  foreign  body  was  found  covered  by  a 
deposit  of  cholesterin.  Foreign  bodies  of  a  size  sufficient  to  prevent 
their  entrance  into  the  cystic  duct,  impregnated  with  attenuated  cultures, 
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ami  placcil  in  tho  pall-blacUlcr  soon  became  covered  with  cholostcrin. 
A  siinihir  proci'ctliii^  with  the  later  extraction  of  the  foreign  Vjodies  was 
followed  at  the  expiration  of  six  months  hy  the  forrnatif)n  of  true  stratified 
cholesterin  stones  in  7  out  of  19  animals.  Mifinot.  therefore,  concludes 
that  two  causes  are  necessary  for  the  production  f)f  pall-stones — a  weak- 
ened micro-organism  and  stagnation  of  bile. 

Miyake  found  that  the  injection  f)f  pure  cultures  of  colon  baeilli  f)l>- 
tained  from  a  case  of  cholelithiasis  was  followed  by  the  formation  of  con- 
cretions only  when  the  caliber  of  the  cystic  duct  was  diminished.  When 
there  was  no  ol)struction  to  the  outflow  of  bile,  simple  cholecystitis  resulted 
from  either  the  injection  of  bacteria,  injury  to  the  mucous  membrane, 
or  the  insertion  of  foreign  bodies.  Similar  conclusions  were  reached  by 
Ehret  and  Stolz.  These  authors  have  demonstrated  the  fact  that  the 
presence  of  foreign  bodies  within  the  gall-bladder  has  the  same  effect 
as  does  mechanical  hindrance  to  the  outflow  of  bile  because  of  the  layer 
of  bile  between  and  around  these  bodies,  so  insuring  the  presence  of 
residual  bile  and  resulting  bacterial  growth. 

The  following  conclusions  seem  at  present  justified: 

1.  Infection  of  the  gall-bladder  by  A-irulent  micro-organisms  causes 
acute  cholecystitis  without  the  formation  of  concretions,  the  elements 
necessary  to  their  production  being  absent  in  such  cases. 

2.  So  long  as  complete  exit  of  bile  from  the  gall-bladder  is  possible, 
a  cure  without  the  formation  of  concretions  may  occur. 

3.  Micro-organisms  of  attenuated  virulence  only  produce  concretions 
if  the  complete  evacuation  of  bile  cannot  occur. 

4.  Foreign  bodies  have  the  same  effect  as  obstruction  to  the  outflow 
of  bile  because  of  the  layer  of  bile  around,  between,  and  within  them. 

5.  The  presence  of  inflammatory  products  or  of  foreign  bodies  pur- 
posely placed  or  accidentally  present  in  the  gall-bladder  may  cause  the 
formation  of  concretions  by  virtue  of  the  residual  bile  about  them. 

6.  It  is  possible  that  the  "clumping"  of  typhoid  bacilh  within  the 
gall-bladder  may  fiuriish  an  explanation  of  the  frequency  of  post-typhoidal 
cholelithiasis. 

Accorchng  to  all  these  experiments  and  the  anatomic  findings  re- 
ported, it  seems  probable  that  the  stone-forming  catarrh  of  the  gall- 
bladder and  the  ducts  can  be  attributed  to  microbian  infection.  It  is, 
further,  probable  that  these  germs  penetrate  the  gall-bladder  during 
certain  diseases,  and  that  their  power  is  increased  as  soon  as  stasis  of 
bile  occurs.  As  a  result  of  catarrhal  inflammation,  degeneration  of  epi- 
thelium and  desquamation  of  dead  and  dying  cells  occurs.  At  the  same 
time  the  mucous  membrane  continues  to  regenerate,  new  glands  are 
formed,  and  these  in  their  turn  furnish  a  mass  of  degenerated  cellular 
material.  This  process  is  followed  by  the  accumulation  in  the  gall- 
bladder or  the  ducts  of  cholesterin  and  pigment  calcium  in  about  equal 
quantities.  The  concretions  that  are  formed  later,  therefore,  are  com- 
posed of  eciual  amounts  of  the  two  ingrechents,  and  are  more  or  less  uni- 
form in  structure.  Xaunyn  calls  attention  to  the  fact  that  wherever 
numerous  gall-stones  are  found  they  seem  to  be  exactly  alike.  He  draws 
the  conclusion  from  this  fact  that  cholelithiasis  is.  as  a  rule,  caused  by 
one  single  infection  and  one  lesion  of  the  walls  of  the  gall-bladder,  and 
that  reciu-rences  of  this  condition  are  rare.  In  addition  to  the  factors 
enumerated,  all  those  agencies  must  be  considered  which,  by  obstructing 
the  flow  of  bile,  prevent  the  evacuation  of  micro-organisms,  concretions, 
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etc.,  from  the  gall-bladder.  These  agencies  will  be  discussed  below.  They 
may  consist  in  certain  anatomic  changes  in  the  parts  or  may  be  rendered 
active  by  an  irrational  mode  of  life,  etc.  As  a  final  result  of  all  these 
factors,  the  gall-stones  continue  to  enlarge  and  to  consohdate  until  finally 
the  picture  of  a  fully  developed  cholelithiasis  is  presented. 

The  question  arises  as  to  how  the  bacteria  penetrate  the  gall-bladder. 
There  are  two  possibilities:  They  maj''  either  gain  an  entrance  by  way 
of  the  blood-current  or  they  may  be  derived  from  the  intestine.  Both 
experimental  and  anatomic  eiddence  is  overwhelmingly  in  favor  of  the 
latter  supposition,  which  is  made  particularly  apparent  by  the  fact  that 
Bacillus  coh,  the  micro-organism  that  is  most  frequently  seen  in  the 
gall-bladder,  has  its  natural  habitat  in  the  intestine.  It  is  probable 
that  catarrhal  conditions  of  the  duodenum  and  ducts  have  something 
to  do  ^dth  this  invasion,  and  an  analogy  must  be  sought  between  this 
condition  and  the  invasion  of  the  ducts  in  catarrhal  icterus,  in  both  in- 
stances the  germs  that  cause  the  catarrh  having  penetrated  the  bile- 
ducts.  In  those  cases  where  a  23artial  obstruction  to  the  flow  of  bile 
exists  in  the  ductus  choledochus,  and  where  stasis  of  bile  obtains,  such 
an  invasion  is  favored.  Foreign  bodies  and  parasites  (thread- worms, 
flukes,  etc.)  may  act  as  carriers  of  bacteria,  and  may  in  this  manner,  in 
addition  to  causing  irritation  and  impeding  the  flow  of  bile,  be  the  direct 
cause  of  catarrh. 

Concretions  form  in  the  intrahepatic  bile-passages,  particularly  in 
the  course  of  cirrhosis  of  the  liver.  This  is  due  to  the  contraction  of  the 
hepatic  tissues,  which  causes  constriction  of  bile-channels  and  impedes 
the  flow  of  bile.  In  those  cases  where  the  flow  of  bile  is  impeded  by 
compression  of  the  ductus  choledochus  or  hepaticus,  or  where  tumors, 
parasites,  or  gall-stones  occlude  the  bile-ducts,  not  only  does  cholangitis 
exist,  but  concretions  of  bilirubin-calcium  are  formed.  These  enter  the 
gall-bladder  and  there  form  the  nucleus  of  larger  gall-stones.  The  dif- 
ferent stages  of  this  development  can  be  clearly  seen  in  cross-sections 
of  the  bladder  and  ducts. 

Fernehus  and  Forestus  were  the  first  to  point  out  the  significance 
of  biliary  stasis  in  the  formation  of  gall-stones.  All  modern  authors 
concede  that  this  is  the  most  important  predisposing  factor.  The  flow 
of  bile  may  be  impeded  by  adhesions  in  the  region  of  the  porta  hepatis, 
occlusion  of  the  bile-ducts  by  parasites,  etc.,  compression  of  the  bile- 
passages  by  tumors  of  the  portal  lymphatic  glands,  the  head  of  the  pan- 
creas, and  the  duodenum.  Diminished  contractile  power  of  the  gall- 
bladder may  also  lead  to  stasis,  as  pointed  out  by  Petit.  Charcot  claims 
to  have  found  in  the  aged  atrophy  of  the  musculature  of  the  gall-bladder, 
and  as  a  resiflt  poor  evacuation  of  the  viscus. 

Constriction  of  the  body  by  tight  clothing  may  also  constitute  an 
obstruction  to  the  flow  of  bile.  Cruveilhier  found  that  corset  liver  and 
gall-stones  are  often  seen  together,  an  association  to  which  Hefler  and 
Marchand  have  especially  drawn  attention.  Rother  found  evidence  of 
corset  liver  in  40%  of  all  women  with  gall-stones,  Peters  saw  the  same 
in  23%,  while  Schloth,  in  95  cases  of  corset  liver,  found  gafl-stones  in 
15.3%.  Bollinger  and  Riedel  advocate  the  same  view.  Lacing  seems 
to  cause  stasis  of  bile,  because,  in  the  first  place,  the  excursions  of  the 
diaphragm  during  respiration  are  impeded  so  that  the  bile  is  not  forced 
out  of  the  bladder  as  well  as  normafly;  secondly,  the  liver  becomes  elon- 
gated downward,  the  gall-bladder  becoming  dislocated  to  tlie  same  ex- 
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tent,  and  the  cystic  duct,  as  a  result,  becoming  twisted  or  bent;  thirdly, 
the  cystic  duct  may  be  compressed,  espeeially  if  floating  kidney  of  the 
right  side  exists  at  the  same  time;  hiially,  the  eatanhal  conditions  of  the 
stomach  and  the  duodenum  that  are  ciigeiidcrcd  by  lining,  as  well  as  the 
compression  of  these  parts,  may  readily  lead  to  catarrh  of  the  bile-ducts 
and  l)ladder. 

In  women  the  inlhience  of  j^cgnancy  must  ])e  considered.  The  uterus, 
when  it  becomes  enlarged,  may  exereise  pressure  on  the  bile-ducts  and 
interferes  with  the  excursions  of  the  diajihragm  and  the  action  of  the 
abdominal  muscles  on  the  gall-bladder.  As  soon  as  the  child  is  de- 
livered this  abnormal  j^ressurc  may  suddenly  cease,  and  we  not  infre- 
quently see  sym])toms  of  the  passage  of  gall-stones  following  the  im- 
proved evacuation  of  the  gall-bladder.  The  gen(>ral  ptosis  of  the  viscera, 
the  stomach,  intestine,  kidiu^ys,  and  uterus,  that  occurs  after  preg- 
nancy, also  exercises  an  unfavorable  effect,  i)roducing  traction  on  the 
large  bile-passages  or  torsion  of  the  ducts  (Weisker,  Litten,  and 
others).  The  frequent  relaxation  of  the  abdominal  walls  is  not  un- 
important, as  it  impedes  the  normal  evacuation  of  the  bile  as  the  result 
of  the  action  of  these  muscles.  Schroder  exainined  115  bodies  of  w^omen 
who  had  died  during  the  sexual  period  and  who  had  been  sufferers  from 
gall-stones.  Among  these,  99  had  positively  been  pregnant  at  some 
time;  in  11  only  could  pregnancy  be  definitely  excluded. 

All  the  facts  enumerated,  particularly  the  influence  of  pregnancy 
and  of  lacing,  account  for  the  fact  that  the  female  sex  is  more  liable  to 
gall-stones  than  the  male.  Attention  has  been  called  to  this  by  nearly 
all  authors  since  the  day  of  Friedr.  Hoffmann.  Craz  states  that  in 
nearly  all  the  women  examined  postmortem  in  Bonn  gall-stones  were 
found.  Hein  found  that  the  relative  frequency  of  gall-stones  in  men 
as  compared  with  women  is  as  2  to  3.  Fiedler  found  gall-stones  in  15% 
of  females  and  in  onlv  4%  of  males,  Roth  (Basel)  in  11.7%  and  -i.l^c  (^ 
ratio  of  5  to  2),  Bother  (Munich)  in  9.9%  and  3.9%,  Schroder  (Stras- 
burg)  in  20.6%,  and  4.4%,  Peters  (Iviel)  in  9%  and  3%.  [Mosher  * 
found  that  in  America  gall-stones  were  present  in  about  10%. — Ed.] 

It  is  not  impossible  that  the  sedentary  habits  of  most  women  and  lack 
of  exercise  play  a  role.  Such  a  mode  of  life  has  been  considered  a  pre- 
disposing factor  in  cholelithiasis  since  the  days  of  antiquity.  Thus, 
Friedr.  Hoffmann,  Haller,  Coe,  Sommering,  Morgagni,  J.  P.  Frank,  and 
others  state  that  scholars  and  prisoners  are  frequently  afflicted  with  gall- 
stones. A  long  period  of  convalescence  with,  enforced  rest  in  bed  is 
said  to  predispose  to  gall-stones.  It  is  possible  that  in  the  latter  case 
stasis  of  bile  may  occur  as  the  result  of  the  slight  movements  of  the  dia- 
phragm and  of  the  abdominal  muscles  and  from  the  pressure  exercised  on 
the  cj'stic  duct  by  the  intestines.  Frerichs  has  explained  the  occurrence 
of  gall-stones  in  the  bile-passages  of  cattle  in  winter  (Glisson)  by  the  long 
period  of  rest  in  the  stable ;  while  Glisson  is  incUned  to  attribute  it  to 
the  change  in  diet.  According  to  Bollinger.  Uver-flukes  are  the  true 
cause.  Another  factor  must  be  considered  in  judging  of  the  significance 
of  sedentary  habits,  and  that  is  the  possibility  of  catarrhal  conditions  of 
the  intestine  and  other  digestive  disturbances  that  readily  follow  such 
a  mode  of  life.  We  have  no  reliable  statistics  in  regard  to  all  these  ques- 
tions, and,  in  the  very  nature  of  the  inquiry,  can  hardly  expect  to  procure 
them. 

35  *  Bull.  Johns  Hopkins  Hasp.,  August,  1902. 
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[Brockbank  *  has  drawn  attention  to  the  relative  frequency  of  gall- 
stones in  cases  of  heart  disease,  and  especially  those  with  niitral  stenosis. 
Among  1347  autopsies  gall-stones  were  found  in  5.4%  of  cases  wdthout 
and  in  10.9%  of  those  vnih  cardiac  disease.  jVIitral  stenosis  was  accom- 
panied b}^  gall-stones  in  a  larger  proportion  than  was  any  other  heart 
lesion.  He  found  that,  on  standing,  bile  from  cases  of  cardiac  disease 
showed  a  larger  deposit  of  cholesterin  crj'stals  than  was  the  case  with 
bile  obtained  from  cases  where  disease  of  the  heart  was  not  present. 
Probably  the  more  or  less  sedentary  life  led  by  these  patients  accounts 
in  part  for  the  presence  of  gall-stones  among  them.  Passive  congestion 
and  repeated  catarrhal  inflammation  of  the  gastro-intestinal  tract  and  its 
related  glands  may  play  a  role. — Ed.] 

Certain  anomaUes  of  metaboHsm  have  been  credited  with  an  important 
role  in  the  causation  of  gall-stones,  among  them  being  gout,  rheumatism, 
diabetes,  obesity,  arteriosclerosis,  etc.  French  authors  claim  that  gout, 
in  particular,  predisposes  to  the  formation  of  calculi.  In  men,  however, 
gout  is  more  frequent  than  in  women,  whereas  the  latter  are  more  often 
sufferers  from  cholelithiasis.  The  roles  of  obesity  and  of  diabetes  are 
altogether  uncertain.  Beneke  found  arteriosclerosis  and  gall-stones 
together,  and  has  attempted  to  formulate  some  connection  between  the 
tw^o.  As  both  diseases  are  frequently  seen  in  old  people,  this  connection 
is  probably  a  mere  coincidence.  Peterssen-Borstel,  moreover,  failed  to 
find  any  relationship  between  the  two  conditions  in  aU  the  postmortem 
examinations  he  made  in  Kiel. 

It  has  been  claimed,  further,  that  the  taking  of  too  much  food  could 
favor  the  development  of  cholelithiasis.  This  statement  can  be  proved 
as  little  as  the  inverse  one  that  poor  food  or  deficient  noiuishment  plays 
such  a  role. 

The  abuse  of  spirituous  liquors  (beer,  etc.),  too  much  meat,  and  too 
much  fat  have  all  been  accused  of  causing  gall-stones;  but  no  proof  for 
these  assertions  has  been  forthcoming.  The  only  possible  connection 
would  be  a  predisposition  to  intestinal  catarrhs  that  might  be  created 
by  an  inappropriate  diet.  AccorcUng  to  Friedr.  Hoffmann  and  Frerichs, 
irregular  meal  hoiu-s,  long  periods  of  starvation,  or  eating  at  long  intervals 
could  act  unfavorably,  for  the  reason  that  under  these  circumstances  the 
gall-bladder  is  not  emptied  as  frequently  as  it  should  be,  it  being  known 
that  the  bile  flows  from  the  gall-bladder  chiefly  during  the  time  of  di- 
gestion. 

The  role  of  heredity,  chiefly  advocated  by  Fauconneau-Dufresne 
from  the  experience  of  the  spa  physicians  in  Vichy,  is  exceedingly  doubt- 
ful. [Ehret  f  has  reported  cholehthiasis  occurring  in  four  generations. 
—Ed.] 

The  increasing  frequency  of  gall-stones  with  advancing  years  is  very 
striking.  Friedr.  Hoffmann,  Morgagni,  Haller,  Coe,  J.  P.  Frank,  and 
others  have  emphasized  this  fact,  and  it  is  estabhshed  by  all  autopsy 
reports.  As  the  latter  alone  furnish  conclusive  evidence,  we  are  justi- 
fied in  behe^dng  that  such  a  connection  exists.  According  to  Peters 
(Iviel),  only  0.62%  of  gall-stones  were  found  in  subjects  imder  thirty, 
between  thirty  and  forty  there  were  3.24%,  between  forty  and  fifty  were 
4.44%,  between  fifty  and  sixty  were  6.98%,  between  sixty  and  seventy 
were  9.53%,  between  seventy  and  eighty  were  13.02%,  and  over  eighty 

*Edin.  Med.  Jour.,  July,  1898,  p.  51. 

"f  Nereins-Beilage  der  Deutsche  med.  Woch.,  May,  1902,  p.  143 
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years  there  were  IG-oC^t ,  etc.  Rntlicr  (Munich)  states  that  the  following 
relations  hetwcfii  the  age  of  the  subject  and  the  prevalence  of  gall-stones 
exist:  One  to  thirty  years,  3%;  thirty-one  to  sixty  years,  0.9^,/^  ;  sixty-one 
and  over,  19.2' ,' .  Schroder  (Strasburfr)  q;ives  the  fre(|ucncy  as  from  birth 
to  twenty  years,  2.4','  ;  twenty-one  to  thirty  years,  'A.2'  [  ;  thirty-one  to 
forty  years,  11.5%;  forty-one  to  hfty  years,  ll.l'.ol  fifty-one  to  sixty 
years,  9.9'  <'  ;  sixty  years  and  over,  25.2' ,' .  We  .see,  therefore,  that  a 
gradual  increase  seems  to  occur  with  the  progression  of  years.  It  is  true, 
on  the  other  liand,  that  in  earliest  youth  gall-stones  are  occasionally 
met  with.  Houisson  found  three  gall-stones  in  a  new-born  infant  with 
narrowing  of  the  common  duct ;  Portal  saw  stones  in  children  both  in  the 
ductus  choledochus  and  in  the  bile-passages  of  the  liver;  Frcrichs  saw 
gall-stones  in  a  girl  of  seven  years.  [John  Thomson  *  has  reported  a 
case  of  gall-stones  in  a  new-born  infant.  Still  f  has  reported  ca.se.s  at 
the  ages  of  eight  and  nine  months  and  has  collected  twenty  pulilished 
cases. — Ed.]  The  greater  tendency  to  cell  degeneration,  with  a  resulting 
increase  in  the  formation  of  cholesterin.  in  old  people  may  be  considered 
a  valid  reason  for  the  greater  frequency  of  gall-stones  in  the  aged;  and 
the  same  applies  to  arteriosclerosis,  where,  as  we  know,  the  percentage 
of  cholesterin  found  in  the  blood  is  markedly  increased.  According 
to  Kausch,  the  bile  of  old  people  contains  more  cholesterin  than  does 
that  of  young  subjects,  .\nother  factor,  according  to  Charcot,  is  the 
weakness  of  the  musculature  of  the  gall-bladder  and  the  bile-ducts  in 
old  people  as  a  result  of  degeneration  of  the  muscle-fibers  of  these  parts. 
The  action  of  the  diaphragm  and  the  pressure  exercised  by  the  abdominal 
walls  are  also  weaker  (Heidenhain).  Disturbances  of  digestion  and 
catarrhs  of  the  intestine  are  more  frequent,  food  is  taken  at  longer  in- 
tervals, and  the  production  of  bile  is  smaller — all  factors  that  favor  chole- 
lithiasis. Finally,  it  must  be  remembered  that  the  longer  a  person  has 
lived,  the  more  frequently  has  he  been  exposed  to  conchtions  that  favor 
the  deA'elopment  of  the  various  diseases  of  the  bile-passages  that  may 
lead  to  gall-stones. 

In  reviewing  the  different  statistical  reports,  and  in  considering,  of 
course,  only  those  that  are  based  on  autopsy  findings,  it  "oill  be  seen  that 
gall-stones  are  seen  more  in  certain  locahties  than  in  others.  This  may 
in  part  be  attributed  to  differences  in  the  pathologic  material,  as  in  one 
location  (Iviel)  the  majority  of  the  autopsies  were  performed  on  children, 
whereas  in  another  (Strasburg)  the  subjects  were  nearly  all  older  people. 
In  Kiel,  according  to  Peterssen-Borstel,  gall-stones  were  found  in  3.95% ; 
according  to  Peters,  in  5% ;  in  Munich,  according  to  Rother,  in  6'~c ;  in 
Dresden,  according  to  Fiedler,  in  l^c  :  i^^  Erlangen.  according  to  Schloth, 
in  7.2'%;  in  Basel,  according  to  Roth,  in  9  to  10%;  in  Vienna,  according 
to  Frank,  in  10%  ;  in  Strasburg,  accorcUng  to  Schroder,  in  12%.  [Mosher 
{loc.  cU.)  found  gall-stones  in  6.94%  of  1655  autopsies  in  Baltimore. 
— Ed.]  Naunyn  is  inchned  to  credit  the  differences  in  these  statistics 
to  the  fact  that  the  observers  examined  for  gall-stones  with  more  or  less 
thoroughness.  The  observation  that  differences  seem  to  exist  in  various 
locations  in  regard  to  the  frequency  with  which  gall-stones  are  seen  in 
people  of  different  ages  speaks  strongly  in  favor  of  a  special  tendency 
to  the  disease  in  these  locations.  The  finding  of  gall-stones  by  Schroder 
in  Strasburg  in  25%  of  people  over  sixty,  by  Rother  in  Munich  in  only 

*  "  Edinburgh  Hospital  Reports,"  1898,  vol.  v. 
t"  Trans.  Pathological  Soc.  of  London,"  1899. 
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19.2%,  and  by  Peters  in  Kiel  in  11.3%,  for  example,  shows  an  apparent 
local  variation  in  frequency. 

It  is,  a  priori,  probable  that  the  disease  would  be  found  with  greater 
frequency  in  certain  places,  as  has  been  claimed  for  a  long  time.  Even 
in  the  different  provinces  of  Germany  it  may  be  said  that  the  mode  of  hfe 
is  different.  In  addition,  the  influence  of  certain  endeinic  diseases  must 
be  taken  into  consideration,  causing  variations  in  the  frequency  of  catar- 
rhal conditions  of  the  gastro-intestinal  tract  and  of  the  bile-passages, 
and  in  this  manner  indirectly  leading  to  cholelithiasis. 

PATHOLOGIC  ANATOMY. 

Gall-stones  are  often  found  at  autopsy.  In  Munich  (Bollinger- 
Rother)  they  were  seen  66  times  in  1034  autopsies  (that  is,  in  6.3%); 
in  Copenhagen  (Poulsen)  347  times  in  91,722  autopsies  (that  is,  in  3.7%) ; 
while  Com-adi  excluded  autopsies  in  children  and  found  gall-stones  87 
times  in  4000  autopsies  (that  is,  in  2.4%).  Halk,  in  4140  autopsies  in 
subjects  over  fifty,  found  them  in  29%;  Hiinerhoff  (Gottingen)  in  4.4%; 
Fiedler  (Dresden)  in  7%,  Frank  (Vienna)  in  10%,  Schroder  (Strasburg) 
in  12%,  Roth  (Basel)  9  to  10%,  Schloth  (Erlangen)  in  4%,  Peters  (Kiel) 
in  6%.  [Brockbank  (loc.  cit.)  in  1347  autopsies  at  Edinburgh  found  gall- 
stones in  4%  of  males  and  15%  of  females  djdng  from  all  causes,  and 
Mosher  in  this  country  in  6.94%. — Ed.]  As  a  ri,ile,  the  subjects  during 
life  had  complained  of  no  symptoms  of  gall-stones.  According  to  Poul- 
sen, symptoms  were  present  in  only  8%  of  the  cases.  Other  authors  state 
that  in  many  instances  the  disease  runs  its  course  without  producing 
any  symptoms,  and  that,  notwithstanding  the  presence  of  large  accumu- 
lations in  the  gall-bladder,  no  disturbances  in  the  flow  of  bile,  no  pain, 
and  no  inflammatory  phenomena  become  manifest.  [Kehr  states  that 
only  about  5%  of  people  with  gall-stones  are  troubled  by  their  presence. 
—Ed.] 

Sometimes  only  one  large  stone  is  found  in  the  gall-bladder ;  in  other 
cases  the  viscus  is  filled  with  a  mass  of  smafl  concretions.  The  bile- 
passages  mthin  the  liver  may  be  completely  filled  with  these  smafl  stones. 
In  one  case  Friedr.  Hoffmann  counted  3642,  in  another  Otto  found  7802, 
and  Naunyn  has  reported  5000.  As  a  rule,  in  these  cases,  the  stones  are 
more  or  less  uniform;  but  occasionally  different  varieties  are  seen.  Walter 
was  the  first  to  report  such  a  finding,  and  Hein  states  that  in  632  cases 
he  found  multiform  stones  in  28.  In  the  great  majority,  of  cases  the 
stones  are  seen  in  the  gall-bladder  alone;  they  are  less  frequently  found 
in  the  large  bile-ducts  and  the  bile-passages  within  the  fiver.  Conradi, 
for  example,  in  97  cases  that  he  examined,  found  stones  in  the  bladder 
alone  in  92  cases,  in  the  bladder  and  the  ducts  in  10  cases,  and  in  the  bile- 
passages  alone  in  5  cases.  Hiinerhoff  in  85  cases  found  stones  in  the 
intrahepatic  bile-passages  once,  in  the  hepatic  duct  tmce,  in  the  cystic 
duct  8  times,  and  in  84%  in  the  gall-bladder.  Charcot  is  inclined  to  the 
b)eHef  that  the  stones  that  are  found  in  the  bile-passages  may  be  derived 
from  the  gall-bladder  in  cases  where  the  ductus  choledochus  is  occluded. 
In  general,  however,  the  stones  found  in  the  bile-passages  consist  of  bihru- 
bin-calcium,  and  were  formed  where  they  are  found. 

Within  the  gall-bladder  the  concretions  are  usually  free  and  suspended 
in  fluid,  but  in  some  instances  they  are  adherent  to  the  wafls  of  the  bladder 
or  connected  with  it  by  thread-like  processes.     In    rare  cases    all  the 
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stones  are  found  within  a  capsule  of  connective  tissue  that  is  subdivided 
into  several  compartments.  A  conglomeration  of  gall-stones  of  this 
kind  may  perforate'  into  the  intestine  as  a  whole  and  he  jjassed  in  the 
stools.  These  mas.ses  must  he  explained  hy  the  outi>ouring  of  a  fibrinous 
exudate  between  the  stf)nes,  the  material  thus  poured  out  later  being 
converted  into  fibrous  tissue.  In  many  ca.ses  the  stones  are  seen  em- 
bedded in  the  walls  of  the  gall-bladder,  either  inclo.sed  in  little  crypts 
(Hedenius)  or  in  glandular  excrescences  (as  reported  by  Maljjighi).  Mf)r- 
gagni  saw  the  formation  of  stones  within  these  structures  of  the  gall- 
bladder wall.  In  these  cases  traljecular  hypertrophy  of  the  connective 
tissue  and  of  the  musculature  plays  a  role.  Sometimes  it  appears  as 
though  the  stones  had  exercised  pressure  on  the  walls  of  the  gall-bladder, 
causing  ulceration  of  its  surface,  and  had  succeeded  in  penetrating  in 
this  manner.  Tliis  process  would  l)e  analogous  to  the  method  in  which 
the  stones  perforate  the  wall  and  succeed  in  entering  neighboring  organs. 
The  action  of  the  stones  within  the  gall-bladder  may  produce  indenta- 
tions and  separation  of  certain  portions  of  the  gall-bladder.  Pro- 
tuberances are  frequently  seen  in  the  region  of  the  exit  of  the  cystic 
duct,  the  "bassinet"  of  French  authors,  which  may  cause  a  change 
in  the  channel  of  the  cystic  duct  so  that  it  starts  laterally  from  such  a 
diverticulum.  Within  the  cystic  duct  gall-stones  may  form  cyst-like 
protuberances,  as  is  also  seen  in  the  ductus  choledochus,  where  they  may 
be  very  marked  (Morgagni,  Cruveilhier,  Frerichs  and  others).  Within 
the  intrahepatic  bile-passages  cyUndric  and  sacculated  dilatations  are 
occasionally  seen  in  cholelithiasis,  which  in  rare  cases  may  form  peculiar 
cyst-Uke  structures  altogether  separated  from  the  duct  from  which  they 
arose. 

Distinct  changes  can  usually  be  seen  in  the  gall-bladder,  due,  as  a 
rule,  to  the  mechanical  action  of  the  gall-stones,  to  the  action  of  bacteria 
that  have  entered  the  bladder,  and  to  stasis  of  bile.  The  gall-bladder, 
as  a  rule,  is  cUstinctly  enlarged,  and  consequently  protrudes  below  the 
lower  margin  of  the  liver.  [In  long-standing  cholelithiasis  the  gall- 
bladder is  apt  to  be  small  and  tightly  contracted  about  the  concretions, 
a  condition  produced  by  inflammatorA'  thickening  of  the  Avails. — Ed.] 
In  corset  liver  the  gall-bladder  is  usually  dislocated  in  this  manner  to- 
gether with  a  tongue-shaped  piece  of  the  liver  (Riedel),  from  the  fact 
that  a  portion  of  the  liver  ia  close  contact  and  connection  with  the  gall- 
bladder is  pulled  down  with  it.  The  mucous  hning  of  the  bladder  shows 
distinct  evidence  of  catarrh,  such  as  degeneration,  desquamation  and 
regeneration  of  epithelium,  round-celled  infiltration  in  certain  locations, 
and  here  and  there  deeper  destruction  of  tissue  consisting  in  ulcerations 
of  its  surface.  The  inflammation  may  in  some  cases  extend  to  the  serous 
covering  of  the  gall-bladder  and  in  tliis  manner  produce  adhesive  peri- 
tonitis and  adhesions  with  neighboring  parts,  as  the  abdominal  walls, 
the  duodenum,  the  colon,  the  ileum,  etc.  As  a  result  of  the  chronic 
irritation  the  wall  of  the  gall-bladder  becomes  thickened;  the  connective- 
tissue  part  of  the  wall  increases,  glands  are  formed,  and  in  rare  instances 
cysts  containing  cholesterin  and  devoid  of  an  epithehal  lining  are  present 
(Adler).  The  muscularis  of  the  bladder,  too,  may  hypertrophy,  and  in 
this  manner  the  inner  surface  assumes  a  trabeculated  structm-e  analogous 
to  the  conditions  seen  in  the  urinary  bladder  {vessie  a  colonties)  in  chronic 
catarrh  of  this  organ  and  in  lithiasis  of  the  urinary  passages.  Within 
these  indentations  and  spaces  stones  may  become  lodged  and  may  enlarge 
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there  (Barth  and  Besnier,  Charcot,  Bouchard.  Souville.  and  others). 
Particularly  in  the  case  of  rough  angular  stones  do  we  see  this  sclerosis  of 
the  vi-alls  of  the  gall-bladder,  as  well  as  in  impaction  of  stones  in  the 
neck  of  the  bladder  and  whenever  ver\'  many  stones  are  present  (Durand- 
Fardel).  Hiinerhoff  in  57%  of  his  cases  found  changes  in  the  walls  of 
the  gall-bladder,  in  20%  the  fibrous  form  being  observed.  In  the  begin- 
ning the  mvisculature,  as  a  rule,  is  h^-pertrophied,  but  later  perishes 
altogether  in  the  overgroT^-th  of  comiective  tissue.  The  latter,  under 
these  circimistances,  assimies  the  character  of  scar-tissue  and  imi^arts  a 
grating  feehng  to  the  hand  when  cut  T\-ith  a  knife.  Sometimes  it  calcifies, 
so  that  a  calcareous  mass  is  foimd  in  place  of  the  gaU-bladder.  In  other 
cases  the  gall-bladder  contracts  around  the  stones.  Here,  as  a  rule, 
it  is  sm-rounded  by  dense  adhesions  in  which  stones  or  fragments  of  con- 
cretions may  be  fomid.  Under  these  circiunstances  it  may  be  a  very 
difficult  matter  to  discover  the  remnant  of  the  gall-bladder.  "What  is 
left  of  the  organ  generally  contains  a  few  stones  and  a  fittle  mucus  but  no 
bile.  The  inner  surface  of  the  ^dscus  is  cicatrized  and  is*no  longer  covered 
by  epithelium.  "When  a  stone  occludes  the  hunen  of  the  cystic  duct, 
or  when  ulceratiA-e  processes  produced  by  stones  occlude  the  canal  and 
the  neck  of  the  gall-bladder,  thus  causing  an  obfiteration  of  the  ^dscus, 
hydrops  vesicae  may  occm\  The  inflanm.iation  of  the  gall-bladder  may 
extend  to  the  side  nearest  to  the  fiver  or  may  even  involve  the  latter 
organ  by  direct  continmty.  As  a  result  the  gaU-bladder  may  become 
anchored  to  the  fiver  hj  sofid  bands  of  adhesions  or  the  hepatic  tissues 
may  undergo  sclerosis.  If  piLS-fornfing  orgamsms  penetrate  the  gall- 
bladder when  it  is  fiUed  A^-ith  gall-stones,  violent  inflammation  of  its 
mucous  membrane  "^ith  reddemng,  sweUing,  ecch^Tiiosis,  desquamation 
of  epithefial  cells,  diphtheritic  changes,  or  even  necrosis  of  the  mucosa 
(Jacobs,  Tadeac),  may  be  seen.  The  necrotic  parts  in  these  cases  are 
colored  greemsh  by  bile-pigment.  In  tins  emiDyema  of  the  gaU-bladder 
we  find  that  the  walls  of  the  organ  are  infiltrated  "uith  round  ceUs  and 
are  brittle,  so  that  they  easily  ruptiu-e,  and  that  the  serosa  is  often  ad- 
herent to  other  organs  by  fibrinous  material. 

Similar  changes  may  be  produced  in  the  larger  bile-passages  (the 
cystic,  hepatic,  and  connnon  ducts)  whenever  gaU-stones  are  present. 
Diverticula  are  frequently  seen  in  the  cystic  duct  contaimng  gaU-stones, 
the  stones  seenfing  to  be  arrested  here  whenever  the  duct  is  twisted. 
The  ductus  choledochus,  too,  may  be  very  much  distended  by  gall-stones, 
and  particularly  near  its  exit  do  we  see  concretions,  for  the  reason  that 
this  portion  of  the  canal  where  it  penetrates  the  waU  of  the  intestine  is 
ver}-  narrow.  GaU-stones  lodge  less  frequently  in  the  hepatic  duct,  for 
the  reason  that  this  passage  grows  "uider  as  it  approaches  the  common 
duct;  only  in  cases  where  the  latter  is  filled  ^"ith  gaU-stones  do  we  see 
them  in  the  hepatic  duct.  In  cases  of  this  kind  the  waU  of  the  bile-ducts 
is  inflamed  or  even  ulcerated.  In  some  instances,  owing  to  ulcerative 
processes,  the  walls  become  very  tMn  and  perforation  occurs,  or,  as  in 
the  walls  of  the  gall-bladder,  fibrous  thickening  and  h^^pertrophy  of  the 
musculatme  are  seen.  These  various  inflammatory  processes  may  ex- 
tend to  the  serosa  and  cause  peritoneal  irritation,  fibrinous  exudation, 
and  later  connectiA'e-tissue  adhesions  A^ith  neighboring  organs.  As  a 
result,  particularly  in  the  case  of  the  cystic  and  the  common  duct,  the 
waUs  of  the  passages  may  ultimately  become  embedded  in  a  mass  of 
sofid  cicatricial  tissue,  and  as  this  contracts  a  considerable  obstruction  to 
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the  flow  of  bilo  is  produced.  TIk'so  cluiiigcs  arc  readily  transmitted  to  the 
finer  biliary  passages  uitliin  the  liver,  in  which  case  choianKitis  is  pro- 
duced; the  hile-passages  become  dilated,  especially  if  stasis  of  bile  super- 
venes; and  as  a  result  we  see  proliferation  of  the  interstitial  tissues  in  the 
liver  with  new-formation  of  bile-passaj^es — in  other  wcjrds,  biliary  cirrhosis. 
These  processes  develop  particularly  in  those  cases  where  stones  are  pres- 
ent in  the  intrahepatic  channels.  These  jjassages,  if  the  common  duct 
is  conii)letely  occlutled,  may  Ix-come  dilated  to  such  a  degree  that  atrophy 
of  tlu'  true  hepatic  tissue  occurs.  In  the  midst  f)f  this  atroi)hic  tissue 
are  seen  the  bile-j)assages  that  sonu^times  attain  the  size  of  a  finger  (Ray- 
naud and  Sabourin),  a  process  analogous  to  the  changes  seen  in  the  kid- 
neys in  hydronei)hrosis.  If  the  pressure  that  the  stones  exercise  on 
the  walls  of  the  bile-passages  becomes  so  great  that  perforation  occurs, 
the  stones  may  waiid(M-  into  the  tissue  of  the  liver  itself.  In  other  in- 
stances, ulcers  will  develop  and  lead  to  the  formation  of  cicatrices,  and 
ultimately  to  ol)literation  of  the  passages  or  to  stenosis.  In  this  manner 
a  cystic  cavity  may  l)e  formed  within  the  liver.  If  pus-forming  organisms 
penetrate  the  bile-jiassages  during  the  course  of  cholelithiasis,  suppura- 
tive cholangitis  is  the  result,  with  all  its  serious  consequences;  such  as 
necrosis  of  the  mucosa,  ulceration,  perforation,  and  the  passage  of  gall- 
stones into  the  surrounding  tissues.  If  perforation  of  the  large  bile- 
passages  occurs,  general  or  circumscril^ed  peritonitis  will  be  the  result; 
if  perforation  occurs  in  the  intrahepatic  l:)ile-passages,  abscess  cavities 
vn\\  be  formed  ^\ithin  the  liver,  the  latter  sometimes  containing  one  or 
many  gall-stones. 

In  this  manner  multiple  abscesses  may  be  formed  that  contain  staphy- 
lococci, streptococci.  Bacillus  coli,  less  frequentl}'  Bacillus  typhosus, 
the  comma  bacillus,  and  the  pneumococcus.  At  the  same  time  suppu- 
rative cholangitis  may  be  observed.  As  the  venous  blood  from  the  gall- 
bladder and  the  bile-passages  is  poiured  into  the  portal  vein,  micro- 
organisms may  be  transported  into  this  vessel,  causing  pylephlebitis, 
inflammatory  thrombosis  of  branches  of  the  portal  vein,  and  multiple 
abscesses.  In  this  manner  large  and  small  abscesses  consisting  of  numer- 
ous minute  purulent  foci,  varying  in  size  from  that  of  a  millet-seed  to 
that  of  a  hazelnut  (absces  areolaires),  are  formed  and  involve  the  branches 
of  the  hepatic  veins.  In  addition  to  suppurative  processes,  the  presence 
of  pus-forming  organisms  may  cause  other  changes,  as  follows:  if  gall- 
stones are  present  and  stasis  of  bile  occurs,  the  microbes  may  penetrate 
the  hepatic  tissues  proper  and  cause  locaUzed  areas  of  necrosis  (hepatitis 
sequcstrans,  Schiippel),  the  same  form  of  hepatitis  being  produced  ex- 
perimentally by  the  injection  of  pyogenic  organisms  and  other  infectious 
germs  into  the  bile-passages  (Dominici).  These  gall-stone  abscesses  may 
perforate  through  the  liA'er  into  passages  that  lead  out  of  the  body,  thus 
breaking  into  the  abdominal  walls,  the  intestine,  through  the  diaphragm, 
into  the  limgs,  etc.,  and  produce  purulent  inflammations  of  surrounding 
tissues  and  organs,  such  as  pleuritis,  peritonitis,  etc.,  in  the  same  manner 
as  is  described  in  the  section  on  abscess  of  the  liver. 

Another  complication  of  gall-stones  that  is  quite  frequently  seen  is 
carcinomatous  degeneration  of  the  bile-passages  or  of  the  gall-bladder. 
This  is  seen  particularly  in  old  people  in  those  locations  where  the  irrita- 
tion and  the  pressure  exercised  by  the  concretions  have  caused  cicatricial 
constrictions  and  thickening.  Carcinoma  is  caused  by  gall-stones  and 
not  gall-stones  by  carcinoma.     It  has  been  stated  that  the  stasis  of  bile 
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caused  by  gall-stones  can  be  made  responsible  for  the  formation  of  car- 
cinomatous growths;  that  this  is  not  the  case  will  be  shown  at  length  in 
the  section  on  the  tumors  of  the  liver  and  the  bile-passages.  Here,  too, 
the  typical  changes  in  the  mucous  lining  of  these  parts  will  be  described. 

Ulcerative  processes  occurring  in  the  gall-bladder  are  particularly 
important  for  the  reason  that  they  predispose  to  perforation  of  the  walls 
of  the  ^-iscus  and  the  migration  of  gall-stones  into  other  organs.  Acci- 
dents of  this  character  produce  fistulse  and  inflammations  in  the  sur- 
rounding tissues,  and  complications  of  this  kind  may  altogether  dominate 
the  disease-picture. 

The  ulcerative  processes  described  above  may  lead  to  phlegmonous 
inflammation  in  the  wall  of  the  gall-bladder.  As  a  rule,  however,  they 
are  seen  in  the  wall  of  the  bladder  without  undermining  its  structure, 
so  that  a  simple  perforation  occurs  that  caiises  no  symptoms  while  in 
process  of  formation.  All  around  the  ulcer  inflammatory  processes 
naturally  develop  and  adhesions  form  between  the  chfferent  layers  of  the 
peritoneum.  In  this  manner  it  is  brought  about  that  the  stones  or  jagged 
fragments  of  the  concretions,  when  they  bore  through  the  wall  of  the 
gall-bladder,  do  not  enter  the  free  peritoneal  ca^dty  but  are  received  in 
sacculated  diverticula  of  the  peritonemn  or  in  connective-tissue  structures. 
Processes  of  this  kind  are  apt  to  develop  particularly  in  the  region  of  the 
fundus  of  the  gall-bladder.  If  the  fundus  is  situated  in  the  usual  place, 
it  is  in  contact  T\ith  the  duodenum  and  the  transverse  colon.  The  fundus, 
therefore,  can  readily  become  adherent  to  these  parts  and  the  stone  per- 
forate into  these  di^^sions  of  the  intestine.  If  the  gall-bladder  is  situated 
more  toward  the  median  line,  adhesions  mil  form  with  the  second  part 
of  the  duodenum  and  the  pylorus.  If  it  is  situated  more  externally, 
adhesions  will  form  T\-ith  the  second  part  of  the  duodenum,  the  right 
kidney,  and  the  first  part  of  the  transverse  colon.  In  cases  where  the 
fundus  is  dislocated  downward  to  a  considerable  degree,  as  a  result  of 
elongation  of  the  liver  (corset  liver)  or  dilatation  of  the  gall-bladder, 
adhesions  may  form  with  the  jejunum.  In  this  manner  stones  may 
perforate  into  the  duodenum  (the  most  frequent  occurrence),  the  colon, 
the  stomach,  the  jejunum,  or  the  pehis  of  the  right  kidney,  ■without,  at 
the  same  time,  producing  any  local  inflammation  of  the  peritoneum. 
Adhesions  with  the  abdominal  walls  may  also  occur  in  those  cases  where 
the  gall-bladder  is  in  contact  with  it,  so  that  the  concretions  are  ultimately 
expelled  through  the  skin.  On  autopsy  remnants  of  such  fistulous  pas- 
sages are  frec|uently  seen,  represented  by  connective-tissue  bands  and 
adhesions,  and  by  protrusions  and  diverticula  from  traction  in  different 
parts  of  the  intestine.  Occasionally  an  open  fistula  is  seen;  but,  as  a 
rule,  the  lumen  is  occluded  by  cicatricial  tissue.  In  other  cases,  again, 
a  round  peptic  ulcer  of  the  duodenum  may  be  formed  at  the  point  of 
adhesion  corresponding  to  the  opening  of  the  fistula  (Ottiker). 

Gall-stones  may,  fiuther,  gain  an  entrance  into  masses  of  connec- 
tive tissue  formed  on  the  serous  surface  of  the  gall-bladder  and  may 
remain  there.  In  this  position  the}"  may  constitute  an  irritant  and  pro- 
duce peritonitis,  the  inflammation  sometimes  extending  and  ultimately 
leading  to  the  formation  of  much  cicatricial  connective  tissue  in  the 
region  of  the  porta  hepatis.  The  stones  may  also  migrate  A^dthin  the 
peritoneal  ca^dty  and  may,  as  a  result,  be  encountered  on  autopsy  in 
almost  any  part  of  the  abdomen  (Thiriar),  as  in  the  iliac  fossa  (Lecreux), 
in  the  female  genitals,  etc.     In  the  same  manner  they  may  occasionally 
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wander  to  the  eonvex  surface  of  the  liver,  to  the  lower  surface  of  the 
(liaphraj]jni,  produeiiif^  infiaumiatioM  and  ulceration  on  this  location,  fol- 
lowed by  pleuritis  with  adhe.sions  with  the  lower  surface  of  the  lung, 
or  they  may  penetrate  the  lung  and  be  expectorated  from  the  bronchi 
(Leyden,  Aufrecht,  Courvoisier,  (Iraham,  and  others).  In  rare  instances 
they  may  enter  the  urinary  pa^jsages  or  may  wander  through  the  remnant 
of  the  urachus,  and  enter  the  urinary  bladder.  This  occurs  if  by  some 
chance  they  reached  tiie  region  of  the  uml^ilicu.s. 

Perforation  into  the  free  abdominal  cavity  is  comparatively  rare. 
As  a  rule,  such  an  accident  is  followed  by  purulent  peritonitis  caused 
by  the  micro-organisms  that  usually  cling  to  the  gall-stones;  whereas, 
if  the  bile  were  sterile,  such  a  complication  would  not  occur.  Perforation 
of  this  kind  usually  follows  trauma,  parturition,  or  \'iolent  attacks  of 
gall-stone  colic.  In  cases  where  only  a  partial  infection  of  localized 
areas  of  the  peritoneum  occurs  and  the  pocket  of  pus  is  sacculated,  the 
pus  may  burrow  along  the  descending  colon  into  the  pelvis,  perforate 
the  rectum  or  the  vault  of  the  vagina,  and  thus  be  evacuated  (Schabad). 

Fistulse  may  start  from  the  bile-passages  in  the  same  manner  as 
from  the  gall-bladder  and  cause  ulceration  of  their  walls.  In  this  manner 
the  ductus  choledochus  may  become  adherent  to  the  duodenum,  the 
pylorus,  etc.,  and  later  become  perforated,  so  that  gall-stones  that  were 
unable  to  pass  the  opening  of  the  duct  enter  the  intestine  or  the  stomach 
by  this  route.  The  occurrence  of  double  common  ducts  or  of  a  common 
duct  ^^^th  two  orifices  must  be  explained  in  this  manner.  Occasionally 
multiple  fistida?  are  formed,  such  as  between  the  gall-bladder  and  the 
duodenum,  on  the  one  hand,  and  the  common  duct  and  the  duodenum 
on  the  other  (Ottiker). 

Large  concretions  principally  pass  from  the  bile-passages  into  the 
intestine  in  this  way.  In  old  persons  who  have  died  of  ileus  large  gall- 
stones are  often  found  that  constitute  an  obstruction  -u-ithin  the  lumen 
of  the  intestine.  As  a  rule,  the  duodenum  is  the  seat  of  the  obstruction, 
less  frec|uently  the  ileocecal  valve  or  the  lower  portions  of  the  intestine; 
in  rare  cases  the  stone  has  been  found  in  the  \'icinity  of  the  sphincter 
ani.  These  concretions  may  be  the  direct  cause  of  ulceration,  gangrene, 
and  perforation  of  the  intestine.  The  intestine  is  irritated  by  the  presence 
of  the  stone  and  contracts  around  it;  at  the  same  time  the  muscles  of 
its  walls  contract  spasmochcally,  so  that  great  pressm-e  is  exercised  in 
the  region  of  the  stone  producing  the  accidents  named.  In  rare  cases 
the  stones  enter  the  vermiform  appendix  and  produce  inflammations  of 
this  organ  and  of  the  adjacent  tissues. 

Gall-stones  may  also  perforate  from  the  bile-passages  into  the  portal 
vein.  They  may  gain  an  entrance  into  this  vessel  either  directly  from 
the  large  bile-ducts  after  adhesions  have  formed  between  these  passages 
and  the  wall  of  the  vein,  or  by  a  gall-stone  abscess  of  the  liver  caus- 
ing circumscribed  suppuration  at  the  porta  hepatis,  eroding  the  vein 
and  allo^nng  the  perforation  of  a  stone  into  it.  Many  cases  of  this 
kind,  that  have  been  reported  particularly  in  the  older  literature,  are 
doubtful,  as  it  is  not  impossible  that  the  different  authors  confounded 
this  condition  with  perforation  into  intrahepatic  bile-passages. 

In  cases  where  cholelithiasis  is  comphcated  with  much  inflammation 
of  the  bile-passages  (cholangitis  and  cholecystitis)  due  to  ^•irulent  bac- 
teria, the  latter  seem  to  penetrate  the  blood-stream,  even  though  no 
suppuration  occurs  in  these  parts,  and  infect  the  heart.     In  this  way 
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endocarditic  deposits  may  be  formed  on  the  leaflets  of  the  tricuspid  and 
mitral  valves  (Murchison,  Luys,  Mathieu  and  Malibran,  P.  Aubert,  Netter 
and  Martha,  and  others).  [Oddo  *  has  reported  a  case  of  pericarditis 
complicating  hepatic  colic. — Ed.] 

SYMPTOMS  AND  COURSE. 

In  many,  in  fact  in  the  majority,  of  the  cases  of  concretions  within 
the  gall-bladder  or  the  bile-passages,  all  symptoms  are  absent  and  the 
condition  is  only  discovered  at  autopsy  (compare  page  548).  In  some 
instances,  while  examining  a  patient  for  some  other  trouble  an  enlarge- 
ment of  the  gall-bladder  will  be  discovered  that  rouses  our  suspicion 
in  regard  to  the  presence  of  cholelithiasis.  In  some  cases  large  gall- 
stones may  be  passed  per  rectum,  and  tliis  may  be  the  first  symptom 
to  reveal  their  existence.  As  a  rule,  however,  symptoms  make  their 
appearance  as  soon  as  the  stone  begins  to  move  and  attempts  to  enter 
the  intestine  by  way  of  the  bile-ducts.  Symptoms  also  appear  when  the 
stones  are  causing  inflammation  and  ulceration  of  the  walls  of  the  bile- 
passages,  or  when  stasis  of  bile  occurs,  and,  as  a  result,  pus-forming 
microbes  gain  an  entrance  into  the  bile-passages  and  develop  there, 
causing  \dolent  inflammatory  reaction.  Complicated  cases  of  this  kind 
may  be  appropriately  designated  as  irregular  cholelithiasis.  Whenever 
the  stones,  on  the  other  hand,  remain  in  the  location  where  they  were 
formed, — i.  e.,  in  the  gall-bladder, — ^the}'  usually  produce  no  symptoms. 

A  number  of  prodromal  symptoms  have  been  described  that  are  said 
to  indicate  the  impending  formation  of  gall-stones.  These  consist  chiefly 
in  certain  gastric  and  intestinal  distm-bances  that  are  probably  catarrhal 
in  character  and  may  extend  to  the  bile-passages  and  there  produce  the 
stone-forming  catarrh.  It  is,  however,  a  difficult  matter  to  deterirdne 
to  what  extent  catarrhs  of  the  stomach,  the  duodenum,  and  the  bile- 
passages  precede  the  actual  formation  of  gall-stones,  and  what  is  their 
true  significance  in  this  respect.  In  many  instances  a  careful  anamnesis 
fails  to  reveal  that  the}^  were  ever  present.  The  same  applies  to  catarrhal 
jaundice,  which  is  said  to  predispose  particularly  to  gall-stone  formation 
owing  to  the  stagnation  of  bile  and  the  inflammation  of  the  mucosa  of  the 
gall-bladder  and  the  bile-ducts  that  accompany  it.  A  review  of  the 
literature  on  this  subject  fails  to  yield  satisfactory  information. 

The  first  symptoms  as  a  rule,  therefore,  do  not  appear  until  the  stones 
are  formed  and  fully  developed. 

In  cases  where  the  stones  remain  quiescent  and  do  not  move,  the 
patients  frequenth'  complain  of  a  sensation  of  hea"\dness  in  the  hj^pochon- 
driac  region.  This  sensation  changes  its  location  ^^■ith  changes  in  the  posi- 
tion of  the  body,  and  is  particularly  anno}dng  if  the  patient  sits  or  stands 
for  a  longtime,  especially  several  hours  after  eating — that  is,  toward  the 
end  of  gastric  digestion.  In  cases  of  this  character  the  patients  may 
also  complain  of  a  dull  jjain  in  the  right  portion  of  the  epigastric  region, 
radiating  toward  the  hypogastrium,  the  thoracic  organs,  the  right  shoul- 
der, or  the  lumbar  region.  At  the  same  time  the  appetite  may  be  VQry 
capricious,  periods  of  anorexia  alternating  with  bulimia.  Slight  errors 
of  diet  may  be  followed  by  nausea  and  vomiting  of  bile-colored  masses. 
Patients  of  this  class  are  apt  to  complain  of  a  "weak  stomach."  At 
the  same  time  certain  nervous  disturbances  may  be  present,  such  as 
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prcat  irritahilit}',  depression,  an<l  a  feeliiifj;  of  oppression  in  the  epigastric 
anil  i)reeor(lial  regions.  Ail  tiieso  symptoms  may  lead  us  to  diagnose  or 
to  suspeet  some  trouble  with  the  stomach  or  heart.  A  number  of  cu- 
taneous sensations,  as  itciiing,  burning,  etc.,  may  be  experienced,  due 
to  nervous  irritation.  Among  other  sj'mptoms  must  i)e  mentioned 
(listurl)ances  of  sight,  of  hearing  (Alison),  coryza,  lieadache  (ccphale 
litlii(isi(ii((),  migraine,  neuralgias,  etc.  All  these  symptoms  may  be 
(explained  by  assuming  that  the  gall-stones  irritate  the  gall-bladder, 
and  that  certain  nervous  areas  are  reflexly  irritated,  that  certain  neu- 
rasthenic and  ii\steric  conditions  of  the  central  nervous  system  are  caused 
in  this  manner,  and  that  in  this  way  the  innervation  of  the  affected  parts 
is  disturbed.  The  same  effect  is  manifested  in  alterations  that  are 
brought  about  in  the  composition  and  the  secretion  of  the  gastric  juice, 
chiefly  in  regard  to  an  increase  or  a  decrease  of  the  hydrochloric  acid,  etc. 
rossil)ly  the  well-known  aversion  to  laxatives  (Cyr)  dis])layed  )jy  the.se 
patients  is  based  on  similar  perversions.  Such  substances  as  rhubarb, 
senna,  etc.,  are  said  to  jiroduce  dysjicjitic  disturbances. 

Examination  of  the  abdomen  frequently  reveals  that  the  gall-bladder 
is  enlarged  so  that  it  can  be  palpated;  its  siu'face  will  appear  nodular; 
in  exceptional  cases,  when  the  gall-bladder  contains  many  stones,  it  is 
possible  to  feel  the  concretions  within  the  bladder,  particularly  if  the 
viscus  protrudes  beyond  the  margin  of  the  liver.  In  cases  of  this  kind 
the  gall-bladder  will  feel  like  a  sac  filled  \\ith  nuts  in  which  the  different 
stones  can  be  moved  about.  Some  authors  state  that  a  peculiar  ratthng 
sound  can  be  elicited  on  auscultation.  This,  probably,  is  heard  in  very 
exceptional  cases  only.  In  many  instances  the  gall-bladder  extends  very 
far  downward  to  the  region  of  the  crest  of  the  ilium,  and  at  the  same 
time  is  freely  movable,  so  that  the  impression  is  created  that  the 
swelling  is  a  timior  of  the  intestine  or  the  mesentery,  or  that  it  is  a 
floating  kidney.  This  A^ill  be  the  case  particularly  when  the  gall-bladder 
is  covered  by  the  colon,  a  contingency  which  is,  however,  rare.  As  a 
rule,  it  is  an  easy  matter  to  determine  that  the  tumor  felt  extends  up  to 
and  beneath  the  margin  of  the  liver,  and  that  it  is  freely  movable 
with  respiration  and  follows  the  excursion  of  the  diaphragm,  provided, 
of  course,  that  it  is  not  adherent  to  the  abdominal  wall.  The  liver  in 
these  cases  is,  as  a  rule,  distinctly  enlarged,  due  perhaps  to  stasis  of  bile, 
or,  in  the  case  of  women,  to  the  effects  of  lacing.  That  portion  of  the 
liver  to  which  the  gall-bladder  is  attached  is  often  elongated  downward, 
forming  a  tongue-shaped  extension,  as  described  by  Riedel.  If  the 
cystic  duct  be  patent,  so  that  the  bile  can  enter  the  gall-bladder  freely, 
it  will  often  be  found  that  the  size  of  the  bladder  increases  and  decreases, 
following  the  increased  or  decreased  secretion  of  bile  or  the  closure  or 
opening  of  the  sphincter  of  the  choledochus.  In  exceptional  cases  it 
may  even  be  possible  to  evacuate  the  gall-bladder  by  pressure  exercised 
from  ^^^thout,  so  that  the  organ  collapses  into  an  empty,  flaccid  sac 
(Gerhardt) . 

If  the  gall-stones  are  situated  in  the  intrahepatic  bile-passages  they 
remain  latent.  Only  in  exceptional  cases  is  it  found  that  they  cause 
symptoms,  either  by  exercising  direct  pressure  that  may  be  painful  and 
cause  enlargement  of  the  liver,  or  l)y  producing  icterus.  As  a  rule,  in 
these  cases,  the  symptoms  are  so  indefinite  that  their  diagnostic  value  is 
slight. 

If  the  concretions  are  situated  in  the  large  bile-ducts,  they  rarely 
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remain  quiescent,  but,  as  a  rule,  begin  to  move,  and  in  this  way  produce 
symptoms  of  violent  inflammatory  irritation  and  of  icterus. 

As  soon  as  the  stones  begin  to  move  severe  disturbances  of  the  general 
health  are  noticed.  Such  disturbances  need  not  necessarily  appear  in 
every  case;  we  know  that  occasionally  gall-stones  are  passed  with  the 
stools  without  having  revealed  their  presence  to  the  patient  by  any 
symptom  that  could  be  interpreted  to  indicate  the  passage  of  concre- 
tions through  the  bile-ducts.  In  some  of  the  cases  of  this  kind  ulcera- 
tive processes  in  the  wall  of  the  gall-bladder  or  the  bile-ducts  in  all 
probability  favored  perforation  into  the  intestine  through  fistulse  (Fied- 
ler), a  supposition  made  particularly  probable  from  the  large  size  of  the 
stones  passed  in  many  instances.  Another  factor  that  favors  the  passage 
of  large  gall-stones  without  symptoms  may  be  gradual  dilatation  of  the 
bile-ducts  following  the  frequent  passage  of  concretions,  so  that  subse- 
quent stones  can  pass  through  without  any  difficulty.  This  would  be 
analogous  to  the  dilatation  of  the  ureters  after  the  passage  of  many  con- 
cretions from  the  kidneys.  In  general,  however,  the  passage  of  gall- 
stones is  accompanied  by  violent  symptoms  that  have  been  grouped 
under  the  name  of  hepatic  or  gall-stone  colic.  The  question  arises,  What 
causes  the  gall-stones  to  enter  the  cystic  duct  from  the  gall-bladder  and 
to  move  along  the  bile-ducts? 

The  following  are  some  of  the  causes  of  characteristic  attacks  of  gall- 
stone colic:  Violent  movements  of  the  body;  all  ]^inds  of  succussion, 
such  as  horseback-riding,  driving,  dancing,  jumping,  etc. ;  stretching  of  the 
body  for  the  purpose  of  reaching  some  object  above  the  head;  gastric  and 
intestinal  disturbances  following  the  excessive  ingestion  of  food  or  drink; 
and,  finally,  attacks  of  colic  are  often  seen  to  follow  the  removal  of  tumors 
from  the  abdomen,  the  delivery  of  a  child,  the  appearance  of  menstrua- 
tion. Psychic  excitement,  anger,  fright,  and  excitement  of  various  kinds 
have  for  a  long  time  been  regarded  as  factors  that  predispose  to  attacks 
of  gall-stone  colic. 

Of  late  years  the  action  of  the  musculature  of  the  gall-bladder  and 
the  bile-ducts  has  been  made  accountable  for  the  peculiar  mechanical 
features  of  the  progression  of  gall-stones  during  an  attack  of  gall-stone 
colic.  Formerly  a  great  deal  of  significance  was  attached  to  the  effect 
of  the  stream  of  bile  itself.  As  the  pressure  of  the  bile,  however,  is  very 
shght  (accorchng  to  Friedlander  and  Barisch,  Heidenhain,  and  others, 
equal  to  only  about  200  mm.  of  water),  this  factor  can  hardly  be  credited 
with  such  a  role.  On  the  other  hand,  contraction  of  the  wall  of  the 
gall-bladder,  capable  of  being  produced  experimentally  in  animals  by 
irritation  of  the  gall-bladder,  and  observed  in  human  subjects,  could 
very  readily  force  a  gall-stone  into  the  cystic  duct.  As  soon  as  the  stone 
reaches  the  duct,  it  is  grasped  by  the  muscular  fibers,  which  contract 
around  the  impediment,  and  in  this  manner  hold  it  tightly  in  its  position. 
Strong  peristaltic  action  of  the  musculature  of  the  bile-passages  is  often 
caused  by  active  peristaltic  action  of  the  duodenum  communicated  to 
the  bile-ducts  (compare  page  421).  In  this  manner  can  be  explained 
the  coincidence  of  attacks  of  gall-stone  colic  with  certain  digestive  dis- 
turbances, indigestion,  catarrh,  etc.,  accompanied  by  an  increased  activity 
of  the  intestine.  The  same  is  true  of  many  cases  in  which  a  migration 
of  gall-stones  is  observed  during  an  attack  of  typhoid  fever  or  in  the 
course  of  arsenical  poisoning.  In  these  latter  cases  the  intestine  is  irri- 
tated, as  shown  by  the  appearance  of  diarrheic  stools,  and,  as  a  result, 
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thcMV  is  increased  peristalsis  of  the  intcslinc  thai,  as  we  have  seen,  can 
})(•  coininunicated  to  the  l)ile-(hicts.  11",  in  cnici'ijeneies  of  this  kind,  the 
l)il(^-I)assafi(>s  are  filled  with  bile  (and  this  will  usually  he  the  ease  in 
<li,<):( -stive  distin'hanccs  followinp;  the  ingestion  of  too  abundant  or  un- 
suitable food),  the  latter  will  have  a  tendency  to  force  the  stones  forward 
in  the  bile-ducts,  for  the  reason  that  it  is  itself  lieinfr;  propelled  forward 
by  the  i)ressure  of  the  muscles  of  the  p;all-bladder  and  the  duct  that  con- 
tract behind  it.  In  cases  where  the  body  is  violently  shaken,  a  displace- 
ment of  the  stones  may  occur,  and  at  the  same  time  the  stones  movinpr 
to  and  fro  within  tlu>  narrow  ])assaf!;(^  will  exerci.se  an  irritation  on  the 
mucous  lining;  of  the  ducts,  and  indirectly  on  the  mu.sculature,  that  will 
be  followcMl  by  exj)ulsive  efforts.  Patients  under  the.se  circum.stances 
frequently  complain  of  a  feelinpj  of  distress  or  of  pain  in  the  rep;ion  of 
the  gall-bladder  or  of  the  bile-ducts  without  at  the  same  time  develop- 
ing any  of  the  symptoms  of  impaction  of  gall-stones.  The  .symptoms 
enumerated  are,  of  course,  due  to  the  irritation  exerci.sed  by  the  stones 
on  the  mucous  lining  of  the  bile-ducts  and  the  gall-bladder.  An  irritation 
of  this  character  may  lead  to  muscular  contractions  of  the  walls  of  the 
parts,  and  in  this  way  produce  the  same  result  as  the  other  factors  already 
mentioned. 

Contraction  of  the  al)dominal  muscles  also  lias  a  certain  significance 
in  the  expulsion  of  gall-stones.  Such  contractions  followed  by  colic 
may  occur  after  stretcliing  movements  of  the  body,  after  coughing,  def- 
ecation, etc.  This  will  be  particularly  the  case  if  the  gall-bladder  and 
the  bile-ducts  are  filled  with  bile,  as  is  the  case  after  a  full  meal,  dinner 
or  sujjper,  at  the  time  of  digestion. 

It  is  not  quite  easy  to  understand  the  effect  that  certain  psychic 
alterations,  such  as  emotional  disturbances,  sorrow,  fright,  etc.,  seem 
to  exercise  on  the  propulsion  of  gall-stones.  The  supposition  that  they 
influence  the  peristaltic  action  of  the  bile-passages  in  the  same  manner 
as  they  affect  the  musculature  of  the  stomach  and  the  intestine  must 
be  considered,  especially  as  fibers  of  the  vagus  and  the  splanchnics  in- 
nervate the  musculature  of  the  bile-passages  and  the  duodenal  sphincter 
of  the  common  duct.  Attacks  of  hepatic  colic  following  nervous  excite- 
ment without  the  presence  of  concretions  can  be  best  explained  on  the 
same  basis.  The  possibility  that  the  various  emotions  may  exercise  a 
cholagogue  action  is  not  prol^able,  but  cannot,  at  the  same  time,  be  com- 
pletely ignored.  Another  factor  that  must  be  considered  is  the  con- 
traction of  the  abdominal  muscles  that  occurs  during  laughing,  cr^-ing, 
sobbing,  etc. 

It  is  probable  that  a  certain  nervous  factor  is  responsible  for  the 
occurrence  of  gall-stone  colic  follo^dng  menstruation.  There  can  be 
no  doubt  that  in  many  cases  the  peristaltic  action  of  the  intestine  is 
stimulated  during  menstruation.  It  is  possible  that  this  peristalsis 
may  occasionally  be  so  excessive  that  it  is  transferred  to  the  bile-ducts 
and  the  gall-l)ladder. 

Pregnancy  and  abdominal  tumors  have  a  twofold  effect  on  gall- 
stones, for,  on  the  one  hand,  the  increased  abdominal  ]5ressure  present 
in  these  conditions  favors  the  formation  of  gall-stones,  and,  on  the 
other,  the  pressure  exercised  on  the  gall-bladder  favors  the  expulsion 
of  gall-stones  that  are  already  formed.  As  soon  as  the  great  abdominal 
pressure  is  relieved  by  the  deliver}'  of  the  child  or  the  removal  of  the 
tumor,  the  gall-stones  will  enter  the  narrower  portions  of  the  ducts, 
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whereas  previously  they  were  located  in  the  wider  portions  filled  with 
bile.  In  this  manner  they  produce  symptoms  of  impaction  by  irritating- 
the  mucous  lining  of  the  ducts,  producing  spasmodic  contractions  of  the 
walls,  etc.  During  parturition  it  is  not  impossible  that  the  action  of 
the  abdominal  muscles  favors  the  propulsion  of  gall-stones  along  the 
bile-ducts. 

Riedel  makes  an  inflammatory  exudation  of  fluid  into  the  gall-bladder 
and  the  bile-passages  responsible  for  gall-stone  cohc.  According  to 
this  investigator,  the  mucous  membrane  of  these  parts  swells  as  a  result 
of  the  irritation  exercised  by  the  concretions,  the  lumen  of  the  passages 
becomes  occluded,  and  in  the  parts  behind  the  obstruction,  following 
an  extension  of  the  inflammation,  exudation  is  seen.  All  this  causes 
the  pressure  within  the  bile-clucts  to  rise.  It  is  possible  that  inflam- 
matory irritation  of  this  kind  may  occasionally  be  observed,  but  it  can 
hardly  be  considered  the  exclusive  cause  of  colic.  [He  distinguishes  two 
kinds  of  jaundice  from  gall-stones — "inflammatory"  and  "true  litho- 
genous  icterus." — Ed.]  Riedel  bases  his  views  on  his  experience  during 
operations.  In  the  majority  of  his  cases,  however,  old  foci  of  inflam- 
mation of  the  bile-ducts  and  of  the  surrounding  tissues  were  present. 
In  uncomplicated  gall-stone  colic  no  inflammatory  symptoms  are  demon- 
strable after  the  passage  of  the  stone,  as  is  the  case  after  attacks  of 
nephrolithiasis.  As  a  rule,  normal  conditions  are  re-established  almost 
at  once  after  the  stone  has  passed,  so  that  we  are  hardly  justified  in 
assuming  that  a  very  strong  inflammatory  irritation  occurs.  [It  is 
possible  that  the  difference  in  the  views  of  Riedel  and,  for  example,  Nau- 
nyn  arise  from  the  fact  that  Riedel  has  reached  his  conclusions  from 
cases  requiring  surgical  interference — in  other  words,  cases  of  gall-stone 
colic  plus  inflammatory  conditions. — Ed.] 

Numerous  obstacles  exist  to  the  free  propulsion  of  gall-stones.  As 
soon  as  they  leave  the  gall-bladder  they  enter  the  narrow  cystic  duct, 
where  they  can  progress  only  with  difficulty.  This  duct  forms  an  angle 
very  soon  after  leaving  the  gall-bladder,  runs  a  tortuous  course  through- 
out, and,  being  attached  to  the  neck  of  the  gall-bladder  by  a  mesentery ,^ 
is  prevented  from  becoming  very  much  distended.  In  addition,  a  fold 
of  the  mucous  lining  runs  along  the  whole  inner  surface  of  the  duct;  in 
a  longitudinal  direction,  it  is  true,  but  twisted  in  a  corkscrew  manner. 
For  all  these  reasons  even  small  stones  pass  the  duct  with  difficulty, 
and  in  passing  cause  much  pain.  As  soon  as  they  enter  the  wider  channel 
of  the  common  duct  they  can  progress  more  rapidly  toward  the  intes- 
tine. As  soon,  however,  as  they  reach  the  last  part  of  the  ductus  chole- 
dochus,— namely,  that  portion  that  runs  through  the  wall  of  the  duo- 
denum,— they  are  again  arrested  by  the  sphincter-like  contraction  of 
the  muscular  coat  of  the  intestine  that  surrounds  the  orifice  of  the  duct. 
At  times  this  contraction  may  constitute  an  almost  insurmountable 
obstacle.  For  this  reason  it  will  often  be  found  that  the  stones  remain 
in  the  common  duct  for  a  long  time  or  even  permanently.  For  a  time 
they  may  cause  some  disturbances,  but  ultimately  show  a  tendency  to 
become  quiescent.  In  the  latter  case  they  produce  no  symptoms.  If 
the  stones  are  able  to  pass  through  the  orifice  of  the  common  duct  into 
the  intestine,  they  cause  most  violent,  spasmodic  pain  until  they  succeed 
in  passing,  when  the  pain  stops  suddenly. 

Another  serious  obstacle  to  the  passage  of  the  stones  is  the  spastic 
contraction  of  the  musculature  of  all  the  bile-passages  caused  by  the 
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irritation  of  their  mucous  liuinj;.  Simanowski  was  (Miablcd  to  demon- 
strate experinicutally  that  the  iutnxhiction  of  a  foreifru  hody  into  the 
(hietus  choledochus  caused  a  contraction  of  its  muscular  hlu-rs.  This 
factor  is  prol)al)ly  less  active  in  old  jieoplc,  for  the  reason  that  their 
musculature  is  atrophic.  Riedel  claims  that  another  impeding  cause 
may  be  the  swelling  of  the  mucous  membrane  around  the  concretion. 

Very  nuich  depends  on  the  ela.sticity  of  the  walls  of  the  ducts  and 
the  d(>gree  to  which  they  are  able  to  yield.  This  elasticity  is  probably 
consitjerable  during  life;  much  greater,  at  all  events,  than  would  appear 
from  jiostniortem  examination  of  the  parts.  After  death  it  is  freriuently 
quite  ditlicult  to  force  even  a  very  small  concretion  through  the  bile- 
passages.  At  the  same  time  the  natural  elasticity  of  the  l)ile-passage 
may  be  much  haiupered  by  adhesions  with  neighboring  parts,  the  forma- 
tion of  cicatrices,  tumors,  etc.,  in  the  vicinity  of  the  bile-ducts. 

The  size  and  the  shape  of  the  stone  are,  of  course,  very  important. 
Very  large  stones — that  is,  stones  as  large  as  a  hazelnut — probably  pass 
the  bile-ducts  in  exceptional  cases  only.  In  many  instances  stones  of 
this  character  are  expelled  through  fistulce  that  develop  in  a  latent 
manner  (Fiedler).  Rough  and  angular  .stones  have  a  tendency  to  cause 
spasmodic  contractions  of  the  musculature,  and  become  impacted  very 
readily,  more  so  than  those  which  are  round  or  o^val.  Faceted  stones 
do  not  completely  fill  the  gall-bladder,  but  allow  some  of  the  bile  to  pass. 
As  a  result  they  do  not  lead  to  such  degrees  of  stasis  of  bile,  and  in  con- 
sequence the  ins  a  tergo  is  smaller.  If  long  stones  occupy  a  position 
transverse  to  the  direction  of  the  duct,  they  cannot  pass.  As  a  rule, 
however,  a  change  of  position  is  brought  about,  so  that  their  longitudinal 
axis  is  pointed  in  the  same  direction  as  that  of  the  cystic  duct.  Stones 
of  this  kind,  if  they  are  oval  or  cone-shaped,  are  particularly  liable  to 
cause  gradual  dilatation  of  the  duct,  by  acting  like  a  bougie.  I  once 
saw  a  gaU-stone  as  large  as  an  almond  impacted  within  the  common 
duct.  It  had  almost  passed  into  the  duodenmn,  and  was  situated  so 
that  its  narrowest,  cone-shaped  end  protruded  into  the  duodenum,  while 
the  bulk  of  the  stone  was  still  in  the  duct.  The  duodenal  end  of  the 
duct  was  greatly  dilated  by  the  action  of  the  stone.  Stones  that  are 
very  soft  or  have  brittle  walls  may  sometimes  be  broken  by  the  contrac- 
tion of  the  muscles  of  the  walls  of  the  duct,  and  in  this  way  succeed  in 
passing  ^^^thout  any  difficulty  and  much  more  readily  than  old,  hard 
stones. 

The  forces  that  impel  the  concretions  forward  are  approximately 
the  same  as  those  that  cause  the  original  migration  of  the  stone  and 
precipitate  the  attack  of  colic.  The  pressure  of  the  biliary  secretion 
is  of  subordinate  importance  in  tliis  respect,  and  has  probably  been  over- 
estimated. The  pressure  -within  the  gall-bladder  and  the  bile-ducts, 
however,  is  increased  as  soon  as  stasis  of  bile  occurs.  At  the  same  time 
stasis  exercises  pressure  on  the  dilated  portions  of  the  bile-ducts,  ulti- 
mately acting  on  the  constricting  portion  of  the  channel,  and  in  this  manner 
aiding  the  propulsion  of  the  stone.  As  the  portions  of  the  bile-passages 
that  are  situated  immediately  behind  the  stone  are  congested  ^ith  bile, 
pressure  that  is  exercised  in  remote  parts  of  the  system  of  biUary  pas- 
sages is  transferred  as  far  as  the  stone.  In  this  manner  such  agencies 
as  contractions  of  the  musculature  of  the  gall-bladder  and  the  bile- 
ducts,  compression  from  tumors  situated  in  the  vicinity  of  the  gall- 
bladder or  of  the  fiver  in  general,  the  action  of  the  abdominal  muscles 
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or  of  respiratory  movements,  etc.,  may  all  help  to  increase  the  pressure 
behind  the  stone.  As  the  fibers  of  the  musculature  of  the  bile-passages 
run  in  a  longitudinal  chrection  in  man,  a  contraction  of  these  strands 
must  primarily  cause  a  shortening  of  the  bile-passages.  As  a  rule,  it 
T\all  be  found  that  the  portion  of  the  bile-duct  situated  behind  the 
stone  is  filled  ^Ith  bile,  while  that  situated  in  front  of  the  stone  is 
empty.  Naunyn  has  determined,  by  a  series  of  animal  experiments, 
that  the  contraction  is  most  ^dolent  in  the  portion  of  the  duct 
a  short  distance  above  the  obstruction.  As  a  result,  the  con- 
traction will,  in  a  way,  pull  the  walls  of  the  duct  backward  over  the 
stone,  and  at  the  same  time  the  stone  wiU  move  onward  in  the  direction 
of  least  resistance,  that  is,  away  from  the  portion  of  the  duct  that  is 
filled  with  bile ;  in  other  words,  the  stone  will  progress  toward  the  intes- 
tine. The  assumption  that  the  pressiu^e  exercised  by  voluntary  con- 
traction of  the  abdominal  muscles  is  often  brought  to  bear  in  order 
to  aid  the  expulsion  of  the  stone  is  seemingly  justified,  especially  as  we 
know  that  an  increase  in  the  intra-abdominal  pressm^e  can  produce  a 
dislocation  of  the  abdominal  contents  in  many  chfferent  directions.  In 
the  majority  of  instances,  however,  the  patients  do  not  employ  this 
adjuA^ant,  OT\"ing  to  the  consec|uent  increase  of  pain.  In  other  cases, 
again,  it  can  be  clearly  demonstrated  that  the  patients  perform  Adolent 
contractile  efforts  during  an  attack  of  coHc.  The  same  effect  is  exercised 
by  the  gagging  and  vomiting  that  occiu"  during  many  of  the  attacks,  since 
these  acts  cause  ^dolent  contractions  of  the  abdominal  walls  which 
certainly  aid  in  the  propulsion  of  the  gaU-stone.  At  the  same  time  the 
evacuation  of  the  stomach  that  follows  vomiting  is  a  valuable  adjuvant. 

In  many  instances  the  attack  of  gall-stone  coHc  proper  is  preceded 
by  certain  prodromal  symptoms,  such  as  pain  in  the  region  of  the  liver 
or  the  gall-bladder,  and  a  distressing  feeling  of  pressure  in  the  same 
region  due  to  swelHng  of  the  liver,  to  the  filling  of  the  gall-bladder,  or 
to  the  incipient  irritation  of  the  mucous  fining  of  the  bile-ducts  by  the 
concretion. 

The  attack  usually  begins  vdth  \dolent  pain.  Suddenly,  as  a  rule 
after  midnight  or  during  the  late  afternoon  hours,  a  boring,  stabbing,  or 
tearing  pain  is  felt,  this  being  usually  so  Adolent  that  the  patients  become 
very  much  excited,  scream,  or  shriek,  or  moan.  Women  describe  the 
pain  as  much  more  violent  than  the  pains  of  child-birth.  The  pain 
is  frequently  localized  in  the  right  hypochondriac  region,  in  the  site  of 
the  gall-bladder.  In  many  cases  it  appears  to  be  rather  in  the  epigas- 
trium, or  it  may  even  be  felt  in  the  left  hypochondriac  region,  in  the 
mamma,  etc.  It  radiates  in  all  directions,  toward  the  abdomen,  the 
chest,  the  back,  occasionally  toward  the  right  shoulder,  the  extremities, 
less  frequently  toward  the  genitaha.  If  the  pain  is  most  pronounced  in 
the  back  and  in  the  right  side,  the  suspicion  may  be  aroused  that  the  case 
is  one  of  renal  coHc.  If  the  pain  is  felt  in  the  epigastrium,  the  possibility 
of  gastric  pain — for  instance,  from  gastric  ulcer — must  be  excluded. 
The  latter  may  be  the  case  where  the  formation  of  gall-stones  occurs 
within  the  intrahepatic  bile-passages,  as  in  this  case  the  pain  is  located 
in  the  epigastrium.  If  the  pain  appears  suddenly  after  a  meal,  the  sus- 
picion of  some  intoxication  may  be  aroused.  Respiration,  in  particular 
inspiration,  is  painful,  for  the  reason  that  respiratory  movements,  by 
causing  movements  of  the  diaphragm,  exercise  traction  or  pressure  on 
the  sensitive  parts.     As  a  result,  respiration  is,  as  a  rule,  accelerated  and 
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shallow  and  of  a  purely  costal  type.  The  patients  in  thoir  efforts  to 
avoid  all  pic'ssure  on  the  part  fre(|uently  twist  the  body  toward  the 
right  side  in  order  to  relax  the  alxh)niinal  muscles  of  the  right  side 
as  much  as  possible,  and  at  the  same  time  they  draw  up  their  legs  or 
rest  the  chin  on  the  knee.  On  the  other  hand,  we  not  infretjuently  see 
tonic  rigitlity  of  the  abdominal  muscles  and  spastic  contractures,  par- 
ticularly on  the  right  side,  notwithstanding  the  great  pain  that  these 
spasms  produce.  The  pain  may  remit  temporarily,  only  to  Ix*  renewed 
with  greater  violence.  At  times  a  long  pause  may  occur,  j^articularly 
in  case  the  stone  has  succeeded  in  entering  the  common  duct.  As  soon, 
however,  as  the  stone  attempts  to  pa.ss  the  orifice  of  this  duct  the  pain 
reappears  with  great  intensity.  The  latter  pain  usually'  ceases  suddenly. 
The  pain  may  also  stop  in  case  the  stone  drops  back  into  the  gall-bladder, 
or  if  the  spastic  contraction  of  the  cystic  duct  ceases,  or,  finally,  if  the 
stone  comes  to  rest  in  the  common  duct.  In  case  a  feeling  of  soreness 
persists  after  the  cessation  of  the  violent  pain,  and  the  region  of  the 
gall-bladder  is  still  sensitive,  this  indicates  that  the  stone  is  still  within 
the  gall-bladder  or  the  bile-ducts,  liut  that  the  contractions  of  the  walls 
of  these  parts  have  ceased.  During  motion  or  during  dige.stion,  how 
ever,  the  pain  is  very  liable  to  recur. 

The  pain  caused  by  the  migration  of  the  gall-stones  (compare  page 
456)  is  chiefly  due  to  the  spasmodic  contraction  of  the  musculature  of 
the  bile-passages,  as  was  first  emphasized  by  Baglivi.  It  is  also  in  part 
caused  by  the  pressure  exercised  on  the  sensitive  mucous  membrane; 
in  other  words,  it  is  a  true  colicky  pain.  Simanowski  was  enabled  to 
determine  that  in  animals  violent  pain  was  experienced  and  a  contrac- 
tion of  the  bile-duct  was  observed  when  foreign  bodies  were  introduced 
into  the  ductus  choledochus.  Riedel,  as  has  been  said,  attributes  the 
pain  to  inflammatory  processes  going  on  in  the  wall  of  the  bile-passages, 
and,  consequently,  does  not  make  a  clear  distinction  between  this  pain 
and  that  felt  in  ulcerative  processes  and  in  circumscribed  forms  of  peri- 
tonitis. 

The  distribution  of  the  pain  follows,  in  general,  the  distribution  of 
the  phrenic  and  the  sympathetic  ner\-es.  The  irregularity  of  the  pulse 
sometimes  observed  may  be  due  to  an  involvement  of  the  vagus 
system  by  wliich  an  influence  is  exerted,  by  reflex  action,  on  the  heart. 
In  some  instances  the  pain  may  be  due  to  a  swelling  of  the  liver  and  an 
irritation  of  the  ner^•es  in  Glisson's  capside.  These  nerves  can  easily 
transmit  the  irritation  to  the  phrenic  ner^'e  and  the  nerves  that  anasto- 
mose with  it. 

As  a  result  of  the  Aiolent  nervous  irritation  the  central  nervous  system 
becomes  excited,  as  is  manifested  by  a  variety  of  nervous  distiu-bances 
of  a  general  character,  such  as  spasms,  hysterical  seizures,  etc.  (the 
"hystero-traumatisme"  of  Bychofski). 

In  many  people  the  passage  of  the  stone  is  accompanied  by  no  s^-mp- 
toms  whatever  or  is  characterized  by  very  slight  disturbances  only. 
This  may  be  due  to  the  sUght  irritability  of  their  mucous  membranes 
or  to  weakness  of  the  musculatiu-e  of  the  bile-passages,  as  is  particularly 
the  case  in  old  subjects.  It  may  also  be  seen  in  those  who  have  been 
sufferers  from  repeated  attacks  of  gall-stone  colic,  for  the  reason  that 
here  a  gradual  dilatation  of  the  bile-passages  has  occurred  as  a  result 
of  the  frequent  passage  of  stones. 

Together  with  pain,  vomiting  mav  be  present,  and,  as  a  rule,  vomiting 
36 
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in  this  condition  is  very  violent.  At  first  remnants  of  food  are  vomited, 
later  masses  of  material  that  are  tinged  deeply  with  bile.  During  vomit- 
ing of  this  character  it  is  even  possible  for  gall-stones  that  are  in  the 
duodenimi  to  be  vomited  (Petit,  Fauconneau-Dufresne,  and  others). 
The  vomiting  of  bile  is  an  indication  that  the  common  duct  is  at  least 
not  altogether  occluded.  In  rare  instances  stones  have  been  known 
to  enter  the  stomach  through  some  abnormal  communicating  passage 
between  the  gall-bladder  and  that  viscus,  and  to  have  been  evacuated 
per  OS  in  the  act  of  vomiting.  Occurrences  of  the  latter  character,  how- 
ever, are  certainly  very  rare.  Not\vithstanding  the  violent  and  the 
persistent  character  of  the  vomiting  feculent  masses  are  rarely  raised; 
this  occurs  only  when  a  large  gall-stone  occludes  the  lumen  of  the  intes- 
tine in  some  place;  and  in  the  course  of  regular  cholelithiasis  a  compli- 
cation of  this  kind  can  never  occur. 

A  feeling  of  chilliness,  or  even  a  real  chill,  may  be  complained  of  in 
the  course  of  an  attack  of  gall-stone  colic.  At  the  same  time  a  rise  of 
temperature  may  be  observed,  the  thermometer  indicating  tempera- 
tures as  high  as  40°  C.  (104°  F.).  In  some  cases  a  rise  of  temperature 
may  occur  without  any  feeHng  of  chilliness,  so  that  there  is  complaint 
only  of  the  sensation  of  heat  that  usually  should  follow  chilliness.  Sweat- 
ing is  less  frequently  seen.  The  fever,  as  a  rule,  persists  for  a  few  hours 
only;  rarely,  for  several  days.  It  may,  however,  reappear  later  during 
subsequent  attacks.  In  general,  it  may  be  said  that  the  rise  of  tem- 
perature follows  the  attacks  of  colic  pretty  closely.  In  case  the  attacks 
are  frequently  repeated  a  rapid  rise  and  fall  of  the  temperature  may 
at  times  be  noticed ;  in  other  words,  an  intermittent  type  of  fever.  This 
fever  is  strictly  differentiated  from  that  type  that  Charcot  has  called 
fievre  hepatique  intermittente.  The  latter  is  an  expression  of  the  septico- 
pyemic action  of  infectious  agencies  that  have  penetrated  the  bile- 
passages,  the  former  is  characterized  by  the  close  connection  that  is 
seen  to  exist  between  it  and  the  attacks  of  gall-stone  coUc.  The  type 
of  fever  described  by  Charcot,  it  is  true,  is  quite  often  seen  in  chole- 
Uthiasis,  but  it  is  also  observed  in  carcinoma,  compression,  etc.,  of  the 
bile-passages.  This  is  due  to  the  fact  that  micro-organisms  can  readily 
penetrate  the  bile-passages  in  all  these  conditions  owing  to  the  stasis 
of  bile  accompan;y'ing  them.  Under  conditions  of  this  kind  bacteria 
can  readily  exercise  their  deleterious  influence. 

[Special  mention  should  be  made  of  the  not  infrequent  "  ball-valve  " 
action  of  a  stone  in  the  ampulla  of  Vater.  Suspicion  of  the  existence 
of  such  a  condition  should  be  aroused  by  recurring  attacks  of  pain 
followed  by  chilliness,  rise  of  temperature,  and  renewed  or  increased 
jaundice.  Between  the  periods  of  occlusion  the  health  may  be  but 
little  impaired,  although  usually  infection  of  the  bile-passages  causes 
a  mild  toxemia. — Ed.] 

It  is  for  the  present  undetermined  whether  micro-organisms  parti- 
cipate at  all  in  the  production  of  the  fever  that  accompanies  attacks  of 
gall-stone  colic.  Nimierous  investigators  have  compared  this  type  of 
fever  to  the  fever  following  catheterization  of  the  urethra,  so-called 
lu-ethral  fever.  It  is  quite  conceivable  that  the  severe  irritation  of  the 
mucous  membranes  may  be  transmitted  to  the  central  nervous  system 
and  may  cause  a  rise  of  temperature.  In  support  of  this  view  the  ob- 
servation might  be  adduced  that  the  temperature  returns  to  normal 
immediately  on  the  cessation  of  the  attack.     Riedel  attributes  the  fever 
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to  a  transitory  inflammation  of  tlie  mucous  lining  of  the  bile-pa«sages, 
(•veil  in  the  aljscncc  of  bacteria.  This  view  sconis  f|iiito  tenable.  An 
argunuMit  ajjain.st  it  is  the  fact  that  other  symptoms  of  inflammation 
are  fre(|uently  al)sent.  As  bact(>ria  have  occasionally  been  found  on 
puncture  of  the  piU-bladder  during  an  attack  of  gall-stone  colic  (Osier), 
and  as  bacteria  are,  in  general,  frequently  found  in  the  V:)ile-pa.ssagos  in 
cholelithiasis,  the  possibility  that  they  play  an  important  part  in  the 
causation  of  the  fever  imder  discussion  cannot  be  denied,  even  though 
in  many  instances  the  bacteria  found  were  not  \cvy  virulent. 

I'or  a  long  time  icterus  has  l)een  regarded  as  one  of  the  most  important 
symjjtoms  of  gall-stone  colic.  It  is  true  that  icterus  is  not  always  present. 
If  it  is  jiresent,  however,  it  constitutes  one  of  the  most  important  diag- 
nostic clues.  As  long  as  the  origin  of  the  bile  was  misunderstood  and 
investigators  believed,  for  instance,  that  it  was  formed  in  the  gall-bladder, 
the  significance  of  icterus  as  a  symptom  in  cholelithiasis  was  not  thor- 
oughly- appreciated  nor  understood.  Wepfer  was  familiar  Avith  the 
fact  that  icterus  is  absent  in  those  cases  where  occlusion  of  the  neck  of 
the  bladder  alone  existed;  and  Ettmliller  mentions  the  fundamental 
experiment  of  a  medical  student  in  Leydcn  who  extirpated  the  gall- 
bladder of  a  dog  without  causing  any  chsturbances  in  the  general  health 
of  the  animal.  It  was  not  until  the  end  of  the  eighteenth  century-  that 
the  researches  of  Haller,  ]\Iorgagni,  and  others  definitely  cleared  this 
question.  Icterus  can  only  arise  in  the  course  of  cholelithiasis  if  the 
cluctus  choledochus  or  hepaticus  or  large  branches  of  these  passages  are 
occluded.  If,  on  the  other  hand,  the  cystic  duct  alone  is  occluded  in 
the  course  of  uncomplicated  cholelithiasis,  icterus  does  not  occur,  even 
though  the  gall-bladder  be  filled  with  bile  and  the  occlusion  be  com- 
plete. Wolff  stated  that  he  had  seen  icterus  in  only  one-half  of  the 
cases  he  observed  in  which  the  existence  of  cholelithiasis  was  demon- 
strated by  the  discovery  of  gall-stones  in  the  stools.  Fiirbringer  saw 
icterus  in  only  one-fourth  of  liis  cases.  In  cases  where  the  stone  enters 
the  cystic  duct  and  remains  there  after  the  irritation  of  the  mucous  lining 
and  the  spasmodic  contraction  of  the  muscularis  have  ceased,  icterus 
does  not  occur — a  statement  which  applies  also  to  cases  in  which  the 
stone  drops  back  into  the  gall-bladder  or  in  which  it  enters  the  ductus 
choledochus  but  does  not  completely  occlude  the  passages  owing  to  its 
angular  form  or  its  small  size.  Again,  a  gall-stone  may  succeed  in 
migrating  into  the  intestine  without  having  caused  occlusion  of  the 
common  duct  that  was  sufficiently  complete  or  lasted  for  a  sufficient 
period  of  time  to  produce  icterus  from  stasis  of  bile.  In  ^dew  of  these 
chfTerent  possibilities,  it  cannot  surprise  us  to  encounter  cases  that  present 
all  the  clinical  features  of  an  attack  of  gaU-stone  colic,  but  in  which  icterus 
is  absent.  In  the  same  subject  a  second  attack  may  be  compHcated 
by  short  and  mild  attacks  of  icterus,  or,  again,  the  subject  may  become 
afflicted  with  severe  and  protracted  forms  of  icterus.  In  other  instances 
icterus  may  be  absent  for  the  reason  that  the  gall-stones  succeed  in 
entering  the  intestine  through  a  fistulous  opening.  We  are  not  justified, 
however,  in  assuming  that  the  formation  of  a  fistula  has  occurred  when- 
ever we  find  gall-stones  in  the  intestine  ^^-ithout  the  occurrence  of  icterus, 
for  we  know  that,  particularly  in  old  chronic  cases  of  choleUthiasis  in 
which  a  great  many  stones  have  passed  through  the  ductus  choledochus 
at  one  time  or  another,  this  passage  may  be  so  dilated  that  gall-stones 
can  traverse  it  Anthout  caiLsing  any  stasis  of  bile ;  or,  on  the  other  hand, 
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the  gall-stones  may  -be  faceted,  and  as  a  result  allow  a  certain  propor- 
tion of  the  bile  to  pass  through  the  duct.  Gall-stones  that  occlude 
smaller  channels  ^dthin  the  hver  may  not  cause  icterus  because  of  the 
small  size  of  the  district  in  which  stasis  occurs.  Icteri.is  will  only 
be  seen  if  one  of  the  large  biliary  passages  or  a  number  of  the  smaller 
ducts  are  occluded.  Attacks  of  gall-stone  cohc  of  this  kind,  that  run 
their  course  mthout  producing  icterus,  particularly  those  that  occur 
in  the  region  of  the  smaller  intrahepatic  channels,  present  the  greatest 
diagnostic  difficulties.  They  are  frequently  confounded  "^"^lith  cardialgia, 
symptoms  of  gastric  or  cardiac  lesions,  hysterical  or  other  nervous 
seizures,  intestinal  colic,  etc. 

Icterus  does  not  appear  at  the  beginning  of  the  attack  of  gall-stone 
colic.  As  a  rule,  several  hours,  often  twenty-foiu,  elapse  before  it  is 
noticed.  This  can  readily  be  explained.  The  gall-stone,  as  a  rule,  must 
pass  through  the  cystic  duct  before  it  enters  the  common  duct,  where 
alone  it  can  produce  stasis  of  bile  "udthin  the  liver.  Besides,  it  is  essential 
that  the  stone  become  impacted  in  the  common  duct,  and  this  does  not 
always  occur  at  once.  The  same  applies  to  gall-stones  that  come  from 
the  intrahepatic  bile-passages.  They,  too,  as  a  rule  must  enter  the 
common  duct  before  they  can  produce  icterus.  But  even  in  those  cases 
in  which  the  gall-stone  enters  the  common  duct  at  once  or  was  already 
present  ^^^thin  tliis  channel  icterus  cannot  occur  until  a  certain  amount 
of  bile  has  been  secreted,  an  amount  sufficient  to  constitute  a  stasis  of 
bile.  The  bile-passages  beliind  the  impacted  gall-stone  must  be  fflled 
with  bile  before  biliary  constituents  can  enter  the  blood  and  cause  icterus. 
Further,  some  time  must  elapse  before  the  bile-pigments  that  enter 
the  blood  can  color  the  skin,  sclera,  etc.,  sufficiently  to  make  the  colora- 
tion "vdsible  to  the  eye.  Icterus,  moreover,  is  difficult  to  detect  in  arti- 
ficial light ;  for  which  reason,  if  icterus  appears  at  night  or  in  the  even- 
ing, it  may  not  be  recognized  until  the  morning. 

In  this  manner  it  may  happen  that  the  true  nature  of  the  disease  is 
not  recognized  for  a  day.  Sometimes  we  must  be  content  to  make  the 
diagnosis  post  festiim,  because  the  irritation  of  the  mucous  membranes 
and  the  spasmodic  contractions  of  the  musculature  may  have  subsided 
before  icterus  appears  and  suddenly  throws  light  on  the  diagnosis.  In 
some  instances  icterus  is  of  a  transitory  character,  in  others  it  may  persist 
for  weeks  or  months.  It  may  persist  long  after  the  attack  itself  has 
subsided,  as  occurs  in  those  cases  where  a  gall-stone  becomes  impacted 
in  and  occludes  the  common  duct.  In  cases  of  this  character  we  see 
the  development  of  hepatic  intoxication  (cholemia)  which  T^-ill  be  de- 
scribed below.  In  addition,  we  see  intense  coloration  of  the  skin  and 
mucous  membranes,  while  in  the  icterus  that  accompanies  ordinary 
attacks  of  gall-stone  colic  the  coloration  of  the  skin  and  mucous  mem- 
branes is  only  slight. 

At  the  same  time  bile-pigment  is  found  in  the  urine.  As  a  rule,  the 
quantities  excreted  are  very  small,  so  that  the  urine  is  colored  only 
sUghtly  reddish-j^ellow.  Bilirubin  appears  in  the  urine  before  it  is  depos- 
ited in  the  tissues,  and,  on  the  other  hand,  disappears  more  rapidly 
from  the  urine  than  from  the  skin,  mucous  membranes,  etc.  Con- 
sequently the  absorption  of  urobilin  can  in  many  instances  be  demon- 
strated from  an  analysis  of  the  urine  before  icterus  appears,  and,  on 
the  other  hand,  no  bile-pigment  may  be  discovered  in  the  urine  even 
though  it  is  noticed  that  the  skin  and  mucous  membranes  are  stained. 
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Correspondinj;;  to  the  removal  of  the  obturator,  the  urine  becomes  very 
(lurk-red  owinj;  to  the  excretion  of  large  f|uantitie.s  of  uroVjilin.  This  is 
due  to  the  fact  that  as  soon  as  the  ol)stacle  to  the  flow  of  bile  is  removed 
there  occvu's  a  sudden  outpouring  of  a  large  quantity  of  bile  that  was 
arrested  behind  tlu'  gall-stone.  In  the  intestine  the  bile-pigment  is  con- 
verted into  urol)ilin  and  is  voided  as  such  in  part  by  the  urine.  Urobilin 
can  be  recognized  in  the  urine  by  spectrf)scopic  methods  anrl  by  the 
fluorescence  seen  on  the  addition  of  anunonia  and  a  little  chlorid  of  zinc. 
At  the  same  time,  it  is  not  impo.s.sible  that  a  part  of  the  urobilin  may 
be  formed  wit  inn  the  bile-pa.s.sages,  as  sometimes  liacteria  enter  them 
and  inaugin-ate  different  proces.ses  of' reduction,  in  this  manner  causing 
the  reduction  of  bilirubin  to  urobilin.  The  consensus  of  opinion  nowa- 
days condenms  the  theory  that  the  exclusive  excretion  of  urobilin  with- 
out the  presence  of  any  bilirubin  in  the  urine  is  due  to  so-called  hepatic 
insufficiency  (insuffisance  h^patique,  Ckibler);  that  is,  a  deficient  forma- 
tion of  bilirubin  in  the  liver;  nor  is  it  believed  that  the  yellow  color  of  the 
various  icteric  tissues  is  due  to  the  presence  of  urobilin  (compare  page 
445). 

The  obstruction  to  the  flow  of  bile  into  the  intestine  and  the  con- 
secjuent  absence  of  bile  from  the  intestine  is  manifested,  further,  by  the 
passage  of  whitish  or  grayish  stools  containing  very  little  converted  bile- 
pigment  or  none  at  all.  In  this  manner  it  is  often  possible  to  determine 
that  occlusion  of  bile  has  occm-red  even  after  several  days  have  elapsed. 
Even  in  the  complete  absence  of  icterus,  the  periodic  passage  of  stools 
•without  bile-staining  may  lead  us  to  suspect  cholelithiasis,  even  though 
no  attacks  of  gall-stone  colic  were  at  any  time  complained  of.  On  the 
other  hand,  icterus  of  the  skin  and  the  mucous  membranes  may  exist 
and  attacks  of  gall-stone  colic  may  occur,  yet  the  stools  retain  their 
color.  This  may  happen,  in  the  first  place,  if  the  obstruction  to  the 
flow  of  bile  through  the  ducts  is  almost  but  not  quite  complete,  a  small 
quantity  of  bile  being  able  to  pass,  but  the  greater  part  being  retained 
within  the  ducts ;  in  other  words,  the  quantity  entering  the  intestine 
not  corresponding  to  the  quantity  that  is  secreted.  In  cases  of  this 
kind  the  contents  of  the  intestine  may  still  be  decidedly  colored  by  bile- 
pigment.  In  the  second  place,  complete  decoloration  of  the  stools  may 
not  be  seen  in  cholelithiasis  when  even  large  parts  of  the  system  of  bile- 
passages  within  the  liver  are  obstructed  ■uith  stasis  of  bile  in  these  areas, 
causing  some  bile-pigment  to  enter  the  blood,  provided  that,  at  the  same 
time,  a  small  cpantity  of  bile  can  flow  into  the  intestine  through  those 
channels  that  are  not  occluded.  The  stools  appear  ver^-  dark  and  con- 
tain a  great  deal  of  urobilin  whenever  the  obstruction  of  the  cystic, 
hepatic,  or  common  ducts  is  suddenly  removed,  so  that  large  quantities 
of  retained  bile  are  poured  into  the  intestine  at  once. 

Enlargement  of  the  liver  and  of  the  gall-bladder  are  also  related  to  the 
stasis  of  bile.  The  older  authors  were  famihar  with  this  phenomenon, 
and  Charcot  has  called  attention  to  the  fact  that  a  swelling  of  these  parts 
can  be  determined  in  almo.st  ever^'  case  of  gall-stone  coUc  if  the  patients 
are  only  examined  with  sufficient  care.  Particularly  in  cases  of  com- 
plete occlusion  of  the  common  duct  do  we  find  the  bile-passages  greatly 
dilated;  the  gall-bladder,  too,  enlarges  considerably,  proA-ided,  of  course, 
that  it  is  not  contracted  as  a  result  of  p^e^^ous  inflammations  or  that 
the  duct  that  leads  from  it  is  not  occluded.  [More  emphasis  must  be 
placed  upon  the  absence  of  enlargement  of  the  gaU-bladder  in  long- 
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standing  cholelithiasis  (Courvoisier's  law).  In  primary  attacks  with 
but  little  thickening  from  previous  catarrhal  processes  the  gall-bladder 
may  be  distensible,  but  absence  of  gall-bladder  tumor  points  strongly 
to  cholelithiasis  as  compared  to  other  causes  of  biliary  obstruction  in 
chronic  jaundice. — Ed.]  As  a  result  of  the  rapid  enlargement  of  the 
liver  its  capsule  is  distended  and  severe  pain  results.  At  the  same  time, 
a  distinct  contraction  of  the  abdominal  muscles  will  be  noticed,  par- 
ticularly of  the  right  rectus.  Owing  to  this  muscular  rigidity  and  con- 
traction, it  is  often  a  difficult  matter  to  satisfactorily  perform  percussion 
and  palpation  of  the  hver,  and  to  determine  whether  the  organ  is  en- 
larged or  not.  In  many  instances,  however,  the  enlargement  of  the  Hver 
is  so  great  that  it  can  be  readily  detected  and  the  gall-bladder  may  be  felt 
at  the  margin  of  the  rectus  muscle  as  a  round,  tense,  elastic,  tender  swell- 
ing. In  very  rare  cases  it  may  even  be  possible  to  determine  a  swelling  or  a 
shrinkage  of  this  tumor  following  the  retention  or  the  liberation  of  bile 
when  the  cystic  duct  is  alternately  occluded  and  patent.  Different  factors 
may  lead  to  this :  new  stones  may  cause  occlusion  of  the  cystic  duct  after 
the  first  one  has  passed,  or  the  original  stone  may  change  its  location  so 
that  in  one  position  it  occludes  the  duct  and  in  another  permits  the  bile 
to  pass.  Again,  an  increase  or  a  decrease  in  the  degree  of  spasmodic 
contracture  of  the  musculature  of  the  duct  or  the  secretion  of  inflamma- 
tory exudates  into  the  duct  may  all  lead  to  alternate  occlusion  and 
patency  of  the  channel.  In  cases  in  which  the  cystic  duct  alone  is 
occluded,  the  gall-bladder  alone  may  be  enlarged ;  in  cases,  on  the  other 
hand,  in  which  the  common  duct  is  occluded  both  the  liver  and  the  gall- 
bladder are  Hable  to  swell.  As  soon  as  the  gall-stones  have  passed,  the 
swelling  is  reduced  very  rapidly  and  the  tenderness  ceases.  In  cases,  of 
course,  that  are  complicated — where,  for  instance,  a  severe  degree  of 
cholangitis  or  of  cholecystitis  exists — the  swelling  of  the  organ  and  the 
pain  will  persist  for  a  longer  time.  In  complications  of  tliis  kind  a 
tumor  of  the  spleen  may  also  be  observed,  although  this  complication  is 
rare  and  is  invariably  absent  in  ordinary  cholelithiasis. 

The  effect  of  the  attack  of  gall-stone  cohc  on  the  digestive  tract  is 
manifested  by  a  loss  of  appetite,  that  may  persist  after  the  attack  itself 
has  subsided,  and  by  constipation.  In  some  cases,  particularly  if  the 
patient  vomits  a  great  deal,  severe  thirst  may  be  complained  of. 

The  demonstration  of  the  presence  of  gall-stones  in  the  stools  is,  of 
course,  of  paramount  importance  in  determining  the  cause  of  an  attack  of 
colic.  It  is  true  that  many  cases  occur  in  which  no  stone  can  be  found 
in  the  feces  even  though  cholelithiasis  has  existed  for  a  long  time.  Many 
authors  (for  instance,  Wolff)  claim  to  have  found  gall-stones  in  every  case 
that  they  examined;  others  claim  that  they  have  not  found  them  in  the 
majority  of  cases.  A  great  deal  will  depend,  in  the  first  place,  on  the 
method  of  examination  that  is  employed.  If  the  stools  are  not  examined 
with  the  greatest  care,  and  if  the  examinations  are  not  performed  for 
several  consecutive  days,  they  may  be  readily  overlooked.  At  a  time 
•when  the  belief  was  prevalent  that  gall-stones  always  float  on  water  it 
was  customary  to  stir  up  the  feces  with  water  and  then  to  examine  only 
those  portions  that  rose  to  the  surface.  By  this  method,  of  course,  it  is 
&  very  easy  matter  not  to  find  the  gall-stones.  The  method  described 
was  originated  by  Prout.  It  is  necessary  to  dilute  the  feces  with  much 
-water  and  then  to  filter  the  mixture  through  a  hair-sieve,  the  insoluble 
solid  particles  remaining  on  the  sieve,  where  they  can  be  examined. 
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One  should  persist  in  these  examinations  for  days,  as  the  concretions 
may  remain  in  the  intestine  for  a  varying  length  of  time.  Even  if  all 
these  precautions  are  taken,  the  stones  are  not  always  discovered.  There 
are  several  possible  explanations  for  the  absence  of  gall-stones  in  the 
stools  after  the  termination  of  an  attack  of  gall-stone  colic.  Among 
these  are : 

1.  Dropping  back  of  the  stone  into  the  gall-bladder  (Charcot),  prob- 
ably not  a  fret[uent  occurrence. 

2.  Cessation  of  the  contractions  of  the  musculature  of  the  bile-duct 
or  cessation  of  the  irritability  of  its  mucous  Uning.  If  this  occurs,  the 
stone  will  remain  quietly  in  one  place. 

3.  Entrance  of  the  gall-stone  into  the  wide,  common  duct. 

4.  Disintegration  and  dissolution  of  the  stone  in  the  intestine. 

Naunyn  in  i)articular  has  emphasized  the  latter  possibility.  He  ad- 
ministered several  gall-stones  of  the  size  of  peas  by  the  mouth,  but  despite 
the  most  diligent  search  did  not  succeed  in  recovering  all  of  them  from 
the  feces.  Only  those  that  had  a  solid  shell  of  cholesterin  retained  their 
original  shape  and  size,  those  that  consisted  of  bilirubin-chalk  and  the  ordi- 
nary laminated  forms  of  gall-stones  seeming  to  be  readily  disintegrated. 
It  has  also  been  known  for  a  long  time  that  gall-stones  leaving  the  body 
per  rectum  show  a  variety  of  indentations  and  fissures.  For  all  these 
reasons,  the  occasional  absence  of  gall-stones  in  the  feces  following  an 
attack  of  gall-stone  colic  is  not  surprising  after  all,  and  we  are  not  justified 
in  dra^^'ing  the  conclusion  from  their  absence  that  a  large  proportion  of 
gall-stone  attacks,  so  called,  are  not  due  to  the  passage  of  gall-stones. 
The  theory  advanced  by  Riedel  that  such  attacks  are  simply  the  mani-. 
festation  of  inflammations  of  the  gall-bladder  and  of  the  bile-passages, 
that  appear  and  disappear  suddenly,  seems  hardly  tenable. 

It  is  true  that  a  great  variety  of  different  things  that  are  found  in  the 
stools  are  occasionally  taken  for  gall-stones.  Thus,  the  hard  masses 
found  in  pears  and  all  those  hard  particles  that  are  found  around  the 
kernel  of  different  kinds  of  fruit  may  be  mistaken  for  concretions.  All 
these  substances  are  insoluble  in  acids  and  alkalies,  in  ether,  alcohol, 
etc.  If  oil  is  administered  by  mouth,  soft  masses  of  various  kinds  are  often 
seen  in  the  stools.  They  consist  of  soaps  (the  salts  of  oleic  acid).  In 
case  it  is  doubtful  what  kind  of  concretions  are  present,  it  is  well  to  ex- 
amine for  cholesterin.  For  this  purpose  the  concretions  are  powdered 
and  treated  either  with  a  mixture  of  ether  and  alcohol  or  T\-ith  chloro- 
form, the  solution  being  then  evaporated.  If  cholesterin  be  present, 
it  \A\\  crystallize  in  characteristic  needles  that  give  the  typical  reaction 
wdth  iodin  and  sulphuric  acid.  The  solution  in  chloroform  also  gives 
a  characteristic  color-reaction  ^^'ith  concentrated  sulphuric  acid,  etc. 
If  the  concretions  seem  to  consist  of  the  calcium  compound  of  biUrubin, 
the  latter  substance  may  be  detected  by  Gmelin's  reaction. 

We  have  already  mentioned  that  gall-stones  that  can  pass  through 
the  common  duct  are  rarelv  larger  than  a  hazelnut.  Quite  frequently 
very  large  numbers,  possibly  hundreds,  of  smaller  stones  are  passed  in 
the  feces.  As  a  rule,  they  are  faceted  and  are  all  approximately  of  the 
same  size.  They  are  either  passed  in  several  small  batches  or  pass  all  at 
once.  In  this  manner  it  may  occur  that  conglomerates  of  many  stones, 
held  together  by  ordinar}-  intestinal  contents,  are  discovered  in  the  feces. 
It  may  also  occur  that  a  large  quantity  of  material  resembling  sand, 
consisting  principally  of  bihrubin-calcium,  is  passed  \\'ith  the  stools. 
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If  all  the  stones  are  passed  after  an  attack,  a  recurrence  is  rarely  seen, 
from  the  fact  that  the  formation  of  gall-stones  rarely  occurs  again — 
in  other  words,  the  passage  of  all  the  stones  frequently  constitutes  a 
cure  of  the  disease. 

The  principal  sequels  of  an  attack  of  gall-stone  colic  aside  from  the 
complications  that  may  arise  as  the  result  of  violent  inflammatory  pro- 
cesses, etc.,  consist  in  a  feeling  of  weakness,  loss  of  appetite,  defective 
nutrition,  disturbed  sleep,  etc.  In  general,  however,  sufferers  from 
cholelithiasis  feel  fairly  well  after  the  attack  is  over.  Only  in  those 
cases  where  the  stones  do  not  succeed  in  entering  the  intestine,  or  where 
a  more  violent  irritation  of  the  mucous  lining  of  the  bile-passages  exists, 
or  where,  finally,  infectious  agencies  gain  an  entrance  into  the  ducts 
or  the  bladder,  a  swelling  of  the  gall-bladder  or  of  the  liver  and  a  general 
feeling  of  distress  and  of  pain  may  be  present.  Death  rarely  occurs 
at  the  height  of  the  attack;  when  it  does  occur,  it  follows  after 
the  patient  has  shown  alarming  s3aiiptoms  of  increasing  weakness,  an 
irregular  and  weak  heart-beat,  etc.  It  is  often  impossible  on  postmortem 
examination  to  find  a  definite  cause  for  the  fatal  issue.  [Chauffard* 
has  reported  a  case  of  sudden  death  after  the  disappearance  of  the  pain, 
and  attributed  by  him  to  toxemia. — Ed.] 

Finally,  a  peculiar  accident  that  has  been  reported  several  times 
may  be  mentioned  in  this  place.  It  has  happened  that  the  mucous 
membrane  of  the  bile-ducts  ruptured,  that  the  stone,  as  a  result,  per- 
forated the  wall  of  the  duct,  and,  together  with  a  certain  quantity  of 
bile,  entered  the  peritoneal  cavity.  In  cases  where  the  mucous  lining 
of  the  bile-ducts  is  intact,  an  accident  of  this  character  can  probably 
never  happen.  It  might  be  possible,  however,  that  long-continued 
pressure  exercised  by  the  gall-stone  might  weaken  the  wall  to  such 
an  extent  that  it  finally  yields.  If  the  bile — as,  for  instance, 
in  long-standing  uncomplicated  cholelithiasis — contains  no  virulent 
bacteria,  the  peritonitis  that  results  from  an  accident  of  this  kind 
need  not  necessarily  be  fatal.  A  serous  fluid  tinged  with  bile  will  accu- 
mulate in  the  peritoneal  cavity  in  these  cases.  If  the  fluid  be  evacuated, 
or  if  the  opening  made  by  the  perforation  be  closed  by  operation,  com- 
plete recovery  may  ensue.  If,  on  the  other  hand,  virulent  colon  bacilU, 
pyogenic  cocci,  etc.,  gain  an  entrance  into  the  abdominal  cavity,  the 
course  of  the  disease  is  naturally  quite  different  (see  below). 

If  we  summarize  the  symptoms  of  the  general  disease-picture  and 
the  course  of  an  attack  of  gall-stone  colic,  the  following  can  be  stated: 

In  the  beginning  certain  vague  symptoms  described  above  may  exist 
pointing  to  the  existence  of  gall-stones;  or,  on  the  other  hand,  there 
may  be  no  premonitory  symptoms  whatever  and  the  attack  set  in  sud- 
denly and  unexpectedly.  As  a  rule,  the  first  symptom  is  a  violent  pain 
in  the  right  hypochondriac  region  and  the  epigastrium.  The  patients, 
as  a  rule,  go  to  bed  at  once.  They  bend  the  body  toward  the  right  side 
in  order  to  relieve  their  distress .  The  region  of  the  gall-bladder  is  usually 
painful  to  pressure,  while  the  liver  may  be  enlarged  and  its  margin  may 
be  palpable.  Vomiting  now  sets  in;  there  is  a  complete  loss  of  appetite; 
in  many  cases  a  chill  and  a  rise  of  temperature ;  occasionally,  irregular 
action  of  the  heart.  Frequently,  icterus  appears  after  the  lapse  of  a 
certain  time.  The  pain  usually  stops  after  a  few  hours,  but  may  recur 
again  as  violently  as  before.     A  condition  of  this  kind  may  persist  for 

*Gaz.  des  Hop.,  1899. 
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days.  Then,  suddenly,  all  pain  stops  and  the  patient,  aside  from  a  slight 
feeling  of  lassitude  as  a  result  of  the  suffering  undergone,  may  otherwise 
be  none  the  worse  for  the  attack.  In  general,  the  stof)ls  arc  not  colorless 
until  after  the  attack  is  over.  The  concretions,  too,  are  naturally  found 
after  the  attack. 

Abortive  attacks  of  gall-stone  colic  may  jjrecede  the  typical  seizure. 
They  consist  in  attacks  of  mild  headache,  pain  in  the  epiga.stric  and 
hypochondriac  regions,  lo.ss  of  api)etite,  a  tendency  to  vomiting,  certain 
nervous  symptoms,  as  excitement  and  peculiar  undefined  .sensations  in 
various  parts  of  the  body;  occasionally,  too,  slight  degrees  of  icterus  are 
seen  with  temporary  decoloration  of  the  feces,  a  slight  degree  of  swelling 
of  the  liver,  and  teiulerness  over  the  region  of  the  gall-bladder  and  the 
liver.  Attacks  of  this  kind  are  apt  to  occur  if  the  gall-stones  are  small 
or  if  the  nuicous  lining  of  the  bile-ducts  or  of  the  gall-blarlder  is  only 
slightly  irritated  or  possibly  is  normally  less  irritable.  Finally,  they  may 
occur  in  subjects  whose  bile-passages  are  dilated  and  relaxed. 

COMPLICATIONS. 

Irregular  Cholelithiasis. — Uncomplicated  regular  cholelithiasis  pre- 
sents many  varying  symptoms,  the  difficulties  of  diagnosis  are  considerable, 
and  the  disease  may  assume  a  very  grave  character.  If  this  is  the  case 
in  the  regular  form  of  the  disease,  so  called,  how  much  more  mast  all 
these  difficulties  be  emphasized  in  those  cases  that  are  irregular  in  their 
course  owing  to  the  occurrence  of  various  complications!  Complica- 
tions may  consist  in  infection  of  the  bile-passages  by  \'irulent  pathogenic 
bacteria  followed  by  cholecystitis  and  cholangitis  or  by  the  formation 
of  abscesses  of  the  liver.  In  the  regular  form  of  cholelithiasis,  we  fre- 
quently encounter  bacteria  in  the  bile-ducts  and  the  gall-bladder,  but, 
as  a  rule,  they  are  harmless  or  not  very  A-irulent  forms  and  only  pro- 
duce slight  symptoms  of  irritation  and  of  inflammation  A^herever  they 
happen  to  be  located.  Other  serious  and  dangerous  complications  may 
occur  if  the  stones  become  impacted.  Among  these  are,  for  instance, 
ulcerations,  cicatricial  constrictions  or  strictures,  formation  of  pockets, 
and  separation  of  parts  of  the  ducts.  Permanent  occlusion  of  the  bile- 
passages  may  be  brought  about,  leading  to  renewed  stasis  of  bile  and 
the  formation  of  more  concretions.  This  is  seen  particularly  in  cases 
where  the  ductus  choledochus  is  occluded;  and  is  then  often  followed  by 
the  formation  of  new  concretions  in  the  hepatic  duct  and  its  main  branches 
by  stasis  of  bile,  changes  in  the  smaller  intrahepatic  ducts,  and,  finally, 
of  the  inter.stitial  tissues  of  the  liver  itself  (cirrhosis).  The  retention  of 
bile  within  the  liver  following  occlusion  of  the  common  duct  is,  further, 
particularly  dangerous  in  ^dew  of  the  grave  form  of  icterus  that  it  may 
cause.  Finally,  very  serious  complications  may  arise  in  cases  where  gall- 
stones attempt  to  penetrate  the  walls  of  the  gall-bladder  or  of  the  bile- 
ducts  and  cause  inflammation  of  surrounding  parts.  This  inflamma- 
tion of  the  neighboring  tissues  may  be  purulent  in  character,  but,  as  a 
rule,  leads  to  the  formation  of  soHd  masses  of  connective  tissue.  After 
this,  fistulse  are  easily  formed,  so  that  the  gall-stones  can  wander  into 
other  organs  and  there  cause  serious  disturbances. 

Occlusion  of  the  cystic  duct  by  a  gall-stone  or  cicatricial  contraction 
of  the  walls  of  this  duct  and  obUteration  of  its  lumen  is  not  generally 
followed  by  any  vers*  serious  consequences.     The  gall-bladder  in  cases 
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of  this  kind  is  reduced  in  size.  At  first  its  contents  are  reabsorbed; 
then  the  bladder  contracts  around  any  gall-stones  that  it  may  still 
contain,  forming  a  mass  resembling  cicatricial  tissue.  This  is  often 
seen  during  laparotomies  for  gall-stones.  It  may  happen  that  the  gall- 
bladder cannot  be  felt,  or  that  it  may  be  difficult  to  find  even 
after  opening  the  abdomen  during  a  laparotomy.  It  is  often  par- 
ticularly difficult  to  find  the  gall-bladder  under  these  circumstances, 
for  the  reason  that  inflammatory  processes  occasionally  develop  around 
the  organ,  so  that  it  becomes  embedded  in  a  mass  of  connective  tissue. 
In  other  cases,  again,  in  which  occlusion  of  the  cystic  duct  occurs,  the 
gall-bladder  may  be  felt  as  a  tumor  protruding  beyond  the  margin  of 
the  liver.  In  such  an  event  it  is  generally  filled,  tense  and  elastic  at  the 
same  time;  and  in  some  instances  fluctuation  can  be  ehcited.  In  the 
latter  case  we  can  assume  that  hydrops  of  the  gall-bladder  (hydrops 
vesicce  fellece)  has  occurred.  Hydrops  as  well  as  contraction  of  the  gall- 
bladder may  develop  without  causing  any  symptoms,  the  patients  ex- 
periencing no  abnormal  sensations.  In  the  case  of  hydrops  of  the  gall- 
bladder, they  occasionally  complain  of  a  sensation  of  weight  in  the  right 
hypochondriac  region.  In  cases  where  the  gall-bladder  is  contracted 
and  small,  stones  or  fragments  of  concretions  may  attempt  to  perforate 
the  walls  of  the  bladder,  causing  circumscribed  peritonitis  to  develop. 
Attacks  of  this  complication  resemble  in  general  outlines  any  attack  of 
gall-stone  coHc ;  but  they  do  not  run  so  typical  a  course,  not  beginning 
and  ending  so  suddenly.  Icterus  is  always  absent  in  this  localized  form  of 
peritonitis  except  in  those  instances  where  adhesions  form  in  the  region 
of  the  hepatic  or  the  common  duct  and  later  contract  and  occlude  these 
ducts.  Vomiting,  loss  of  appetite,  and  pain  may  all  be  present,  as  in  an 
attack  of  gall-stone  cohc.  In  case  pyogenic  germs  enter  the  gall- 
bladder, hydrops  of  the  organ  may  be  followed  by  symptoms  of  inflam- 
mation, peritonitic  irritation,  etc. 

Whenever  the  ductus  choledochus  is  occluded,  a  variety  of  serious 
comphcations  may  occur.  Permanent  icterus  with  all  its  dangerous 
consequences  may  often  be  seen  as  a  sequel  of  this  condition.  Icterus, 
as  a  rule,  appears  after  several  attacks  of  gall-stones  have  occurred  and 
have  passed  off ;  and  it  is  rare  to  see  it  immediately  after  the  first  attack 
or  without  the  appearance  of  any  symptoms  of  colic.  After  it  has  once 
appeared  icterus  may  persist  for  many  months.  In  case  the  bile  cannot 
escape,  the  disease-picture  of  hepatic  intoxication  (cholemia)  appears, 
which  is  characterized  by  a  tendency  to  hemorrhages,  digestive  disturb- 
ances, a  weak  heart  action,  finally  coma,  etc.  The  bile  usually,  however, 
succeeds  in  forcing  an  exit  into  the  intestine  or  some  other  organ.  This 
may  result  from  expulsion  of  the  stone  from  the  duct  or  from  the  forma- 
tion of  a  fistulous  communication  between  the  bile-passages  and  the 
intestine  or  with  the  exterior  through  the  skin.  The  latter  exit  is  created 
by  ulcerative  processes  followed  by  adhesions  and  perforation.  Finally, 
the  accumulated  bile  may  be  hberated  by  one  of  the  many  possible 
operative  measures  that  we  have  at  our  disposal. 

In  cases  where  the  bile  is  completely  prevented  from  entering  the 
intestine,  we  see  the  skin  and  mucous  membranes  turn  an  intense  yellow 
or  greenish-yellow,  the  coloration  gradually  and  progressively  increasing 
in  intensity.  At  an  early  stage  of  the  disease  the  patients  are  Hable 
to  complain  of  an  itching  of  the  skin;  and  this  symptom  may  be  present 
in  cases  where  choleHthiasis  exists  and  gall-stone  attacks  have  occurred 


CHOLELITHIASIS.  571 

without  the  development  of  icterus,  so  that  it  must  be  considered  in  many 
instances  iiidcpendont  of  tlie  presence  or  absence  of  icterus,  and  must 
be  attributed  to  nervous  disturl)ances.  It  probalily  ranks  with  the  other 
purely  nervous  symptoms  seen  in  the  course  of  most  cases  of  chole- 
lithiasis. In  icterus  the  stools  are  j)ermanently  decolorized.  In  cases, 
on  the  other  hand,  where  the  conmion  duct  is  not  permanently  occluded, 
but  where  the  flow  of  bile  from  the  bile-passages  into  the  intestine  is 
periodically  arrested,  so  that  the  bile  alternately  enters  the  intestine 
or  is  excluded  from  it,  the  stools  are  alternately  colored  and  uncolored 
and  show  varying  percentages  of  urobilin,  etc.  At  this  stage  the  appear- 
ance of  furuncles  is  often  noted.  The  frecjuency  of  the  heart-beat  is 
reduced  and  the  pulse  is  slow.  Hemorrhages  from  the  skin  and  the 
mucous  mcml^ranes  occur  very  easily,  so  that  in  many  cases  operations 
are  complicated  b)'  severe  and  almo.st  uncontrollable  hemorrhages 
from  the  cut  tissues.  The  passage  of  bile  into  the  intestine  is  not  neces- 
sary to  cause  an  arrest  of  all  these  symptoms.  All  that  is  needed  is  that 
the  stasis  of  bile  and  the  resulting  absorption  are  stopped.  In  this  way 
is  explained  why  the  passage  of  the  bile  through  a  cutaneous  fistula 
is  usually  followed  by  a  comparative  amelioration  of  the  symptoms 
enumerated.  In  prolonged  cases  it  may  happen  that  the  icteric  dis- 
coloration grows  less  intense  after  a  time  from  the  fact  that  the  liver- 
cells  perish  in  part  as  a  result  of  the  continued  stasis  of  bile;  or  if  the}' 
do  not  perish,  they  are  at  least  seriously  impaired  in  the  exercise  of  their 
functions ;  consequently  the  production  of  bile  is  reduced  or  arrested 
altogether.  The  liver  in  these  cases  may  enlarge  considerably  as  a  result 
of  the  distention  of  many  of  the  bile-passages  due  to  stasis  of  bile.  It 
may  even  happen  that  the  parenchyma  of  the  liver  may  disappear  be- 
tween the  dilated  passages  or  be  present  only  in  remnants  (Raynaud 
and  Sabourin).  In  case  the  tissue  of  the  liver  happened  to  be  cirrhotic 
before,  so  that  it  was  contracted,  swelling  of  the  liver  as  described  above 
can,  of  course,  not  occur.  If  the  cystic  duct  is  patent,  the  gall-bladder 
appears  in  the  shape  of  a  round,  tensely  distended  timior  at  the  lower 
margin  of  the  liver.  In  many  instances,  however,  the  lumen  of  the 
cystic  duct  is  also  occluded  by  gall-stones,  or  the  gall-bladder  may  already 
be  contracted  as  described  above,  or  both  conditions  may  exist ;  in  which 
case,  of  course,  no  tumor  of  the  gall-bladder  can  be  formed.  The  swelling 
of  the  liver  does  not  cause  serious  disturbances  in  the  area  of  the  portal 
vein  for  the  reason  that  no  compression  of  the  branches  of  this  vessel 
occurs  within  the  liver,  and  what  httle  occlusion  and  obUteration  of  the 
blood-vessel  occurs  is  not  sufficient  to  cause  SA'mptoms  of  portal  stasis. 
In  this  way  it  happens  that  the  spleen  is  not  enlarged  and  that  ascites 
is  absent;  if,  on  the  other  hand,  the  cirrhotic  changes  within  the  liver 
assume  greater  dimensions,  or  if  -uide-spread  cholangitis  exists,  some  of 
the  s}Tnptoms  of  portal  stasis  may  appear.  The  common  duct  may 
become  excessively  dilated  behind  the  gall-stone,  forming  a  cyhndric 
or  sacculated  tube  that  may  be  dilated  to  such  a  degree  as  to  contain 
as  much  as  a  liter  of  fluid.  The  same  may  occur  in  the  case  of  the  cystic 
or  the  hepatic  ducts,  so  that  the  dilated  portions  of  these  ducts  may 
reacUly  be  mistaken  for  the  gall-bladder.  A'ery  frequently  the  discover}- 
is  made  on  the  operating  table  that  the  gall-bladder  is  small,  atrophied, 
and  contracted,  and  that  the  swelhng  that  was  taken  for  the  gall-bladder 
was  nothing  more  nor  less  than  one  of  the  dilated  bile-ducts  filled 
and  distended  ^^•ith  retained  fluid.       Permanent  occlusion  of  the  com- 
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mon  duct  may  also  be  brought  about  in  cholelithiasis  by  pressure 
exercised  on  it  by  the  gall-bladder  itself,  when  it  is  permanently 
dilated  to  a  great  degree  following  the  complete  occlusion  of  the  cystic 
duct  by  large  gall-stones.  The  latter  are  then  usually  found  either  in 
the  cystic  duct  itself  or  in  a  diverticulum  of  this  channel.  This  explains 
the  observation  that  has  been  made  several  times  that  an  operation 
on  the  gall-bladder  and  the  cystic  duct,  consisting  in  the  evacuation  of 
the  bile  accumulated  in  the  gall-bladder  and  the  removal  of  the  stone 
or  stones  occluding  the  cystic  duct,  was  followed  by  the  cure  of  chronic 
icterus  vithout  the  removal  of  any  stone  or  other  obstruction  from  the 
common  duct  itself.  At  autopsy,  too,  occasionally  nothing  more  is 
found  to  explain  the  occm-rence  of  chronic  icterus  and  occlusion  of  the 
common  duct  during  life  than  a  very  much  enlarged  gall-bladder  filled 
and  distended  with  bile  and  compressing  the  ductus  choledochus.  It 
is  even  stated  by  some  (Naunyn,  Petit,  Jakob  and  Cyr)  that  biliary  stasis 
can  be  produced  through  pressure  upon  the  common  duct  b}^  a  gall- 
bladder which  is  completely  flaccid,  with  reduced  tonus  of  its  walls,  and 
inability  to  completely  empty  itself. 

In  many  cases  of  long-continued  occlusion  of  the  coimnon  duct  in- 
carcerated gall-stones  are  not  the  only  form  of  obstruction,  as  quite 
frequently  we  see  the  formation  of  a  common  annular  carcinoma  of  the 
walls  of  the  duct  which  has  probabty  resulted  from  long-continued  irrita- 
tion of  the  parts,  particularly  of  the  mucous  lining  of  the  duct.  In  fact 
some  authors  attribute  most  of  the  cases  of  chronic  occlusion  of  the  com- 
mon duct  in  the  aged  to  the  formation  of  carcinoma.  This  hypothesis, 
however,  goes  too  far,  for  we  know  of  very  many  cases  of  long- 
continued  simple  obstruction  of  the  common  duct  mthout  the  develop- 
ment of  carcinoma.  Simple  carcinomata  of  the  common  duct  and  car- 
cinomata  of  the  head  of  the  pancreas  may  also  lead  to  chronic  stasis  of 
bile  and  to  severe  icterus.  In  these  cases  the  gall-bladder  T\dll  be  found 
to  be  enlarged;  in  cholehthiasis,  on  the  other  hand,  it  is  usually  con- 
tracted and  no  longer  permeable  for  bile. 

With  regard  to  the  duration  of  icterus  in  complete  obstruction  of  the 
common  duct,  it  may  be  stated  that  this  condition  can  last  several  months, 
in  rarer  instances  over  a  year,  and  that  it  can  then  eventually  disappear 
if  the  gall-stone  is  passed  or  removed  in  some  other  way.  Occasionally 
the  stone  escapes  through  a  fistula,  so  that  the  orifice  of  the  common 
duct  may  remain  occluded.  If  no  passage  of  bile  occurs,  death  usually 
takes  place  after  a  few  months, — as  a  rule,  between  the  sixth  and  the 
twelfth  month, — vrith  all  the  symptoms  of  cholemia. 

The  entrance  of  pathogenic  microbes,  notably  of  the  pus-forming 
species,  into  the  bile-passages  in  cholehthiasis  is  very  important  in  view 
of  its  bearing  on  the  subsequent  course  of  the  disease.  As  we  have 
repeatedh'  emphasized,  stasis  of  bile  seems  to  favor  the  development 
of  these  germs  and  seems  to  predispose  to  the  subsequent  development 
of  severe  forms  of  cholangitis  and  of  cholecystitis.  In  exploratory 
punctures  during  operations  for  gall-stones  and  at  postmortems,  the  follow- 
ing bacteria  have  at  different  times  been  found  in  the  bile-passages: 
Bacillus  coh,  the  bacillus  of  typhoid  and  the  bacillus  of  cholera,  pneumo- 
cocci,  and,  finally,  in  combination  vdih  many  other  species,  strepto- 
cocci and  staphylococci.  All  these  germs  have  been  found  both  in  the 
gall-bladder  and  in  the  bile-ducts.  Virulent  colon  bacilli  are  found,  and 
can  be  cultivated  from  the  contents  of  the  gall-bladder  and  the  bile-ducts 
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(Ncttcr  and  Maitha,  Xauiiyii,  Levy,  Doiiiinici,  and  others).  Dujjrf',  I'au- 
rayti(>r,  and  many  later  authors  have  found  Hacilhis  typhosus  alone  in 
suppurative  cholangitis,  etc.;  and  occasionally  this  micro-organism  has 
been  associated  with  Bacillus  coli.  Pncumococci  and  the  spirilla  of 
cholera  are  less  frecjuontly  found  ((Jirodc).  Pyogenic  germs  have  fre- 
quently been  found  alone  or  in  association  with  bacteria  of  the  above 
species.  Cholelithiasis  plays  a  very  important  r61e  in  the  causatif)n  of 
cholangitis.  Dominici  states  that  in  ()')','  of  the  cases  of  cholangitis 
observed  by  him  attacks  of  gall-stones  had  preceded  the  disease  or  gall- 
stones were  i)resent  when  the  disease  develojK'd.  [The  role  of  gall-stones 
in  insuring  the  retention  of  residual  bile,  as  exjjlained  by  Ehret  and  Stolz 
(see  above),  has  a  marked  bearing  in  this  comiection,  especially  as  regards 
the  operative  removal  of  gall-stones  in  order  to  avoid  the  danger  of 
infective  and  dangerous  inflammation  of  the  gall-bladder  and  its  ducts. 
—Ed.] 

It  is  true  that  in  cases  of  typhoid  fever,  cholera,  or  pneumonia,  where 
a  severe  attack  of  inflammation  of  the  bile-passages  is  caused  by  the 
specific  germ  of  the  disease,  all  symptoms  of  this  complication  may  be 
absent.  The  symptoms  of  the  primary  disease  are  so  violent,  and 
the  symptoms  of  involvement  of  other  organs  dominate  the  disease-picture 
so  completely,  that  the  disturbances  in  the  liver  and  its  appendages 
are  comparatively  insignificant  and  are  overlooked.  Thus,  Hagen- 
miiller  found  that  out  of  eighteen  cases  of  typhoid  fe^•er  in  which  chole- 
cystitis typhosa  was  found  after  death,  symptoms  of  this  condition  were 
present  in  only  eleven  of  the  cases  during  life.  Infection  with  colon 
bacilli  may  cause  suppviration  and  still  run  a  purely  latent  course,  so 
that  we  may  be  very  much  surprised  to  find  pus  in  the  gall-bladder 
and  the  bile-passages  postmortem. 

The  course  of  infectious  cholangitis  seems  to  be  most  acute  in  cases 
of  invasion  by  Bacillus  coli,  particularly  if  the  bacilli  are  very  virulent. 
In  infections  with  streptococci  and  wdth  staphylococci  the  course  of 
the  disease  is  apt  to  be  more  chronic.  In  infections  with  Bacillus  coli, 
purulent  inflammation  of  the  peritoneum  is  most  frequently  seen;  in 
infection  with  pus  cocci,  on  the  other  hand,  abscess  formation  in  the 
Hver  is  more  often  encountered.  The  picture  of  insidious  and  slowly 
developing  septicopyemia  is  also  frequently  seen.  Bacillus  coli  may, 
however,  also  lead  to  the  formation  of  hepatic  abscesses,  which,  as  a  rule, 
develop  from  the  bile-passages.  To  these  symptoms  of  cholangitis  are 
frequently  added  the  symptoms  of  endocarditis  (Xetter  and  Martha, 
Mathieu,  Malabran,  and  others).  In  some  cases  ulcerative  endocarditis 
may  develop.  In  other  words,  a  general  septicopyemia  may  arise  in 
which  the  local  symptoms  in  the  liver  are  of  such  subordinate  importance, 
and  are  so  much  relegated  to  the  background,  that  the  primary  source 
of  the  general  septicopyemic  involvement  is  not  discovered  until  an 
autopsy  is  performed  and  the  disease  of  the  bile-passages  i's  discovered. 

In  many  cases  the  occurrence  of  cholangitis  is  manifested  as  follows: 
After  the  patient  has  undergone  one  or  several  attacks  of  gall-stone 
colic,  a  tendency  to  slight  febrile  disturbances,  an  icteric  color,  a  dull 
pain  in  the  region  of  the  hver,  and  other  symptoms  are  observed,  all 
pointing  to  the  possible  presence  of  some  infectious  process  in  the  affected 
parts.  An  intermittent  type  of  fever  is  frequently  seen.  Charcot  was 
the  first  to  describe  this  and  to  call  attention  to  a  possible  connection 
between  these  febrile  disturbances  and  septic  processes;  he  designated 
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this  fever  "  fievre  intermittente  hepatique  "  (compare  page  511).  If  a  tem- 
perature curve  of  this  kind  is  seen  in  the  course  of  cholangitis,  it 
signifies  that  micro-organisms  or  their  toxins  have  entered  the  blood, 
from  the  bile-passages;  although  it  is  not  necessary  that  suppurative 
processes  should  occur  in  the  bile-passages  themselves,  for  it  seems  pos- 
sible for  pyogenic  germs  to  pass  through  the  bile-passages  into  the  blood 
without  infecting  the  former.  Pathogenic  germs  have,  in  fact,  at  different 
times  been  found  in  the  blood.  The  attacks  of  fever  are  Hable  to  appear 
toward  evening  or  during  the  night  with  chills,  cyanosis,  etc.  The  tem- 
perature may  rise  as  high  as  40°  C.  (104°  F.).  The  feehng  of  chilliness 
may  last  for  a  short  time  only  or  it  may  continue  for  a  long  time,  even 
lasting  for  two  or  three  hours.  Following  this,  a  feeling  of  heat  is 
complained  of  and  the  pulse  grows  tense  and  rapid.  Finally,  profuse 
sweating  occurs,  and  the  temperature  drops  back  to  normal.  Following 
an  attack  of  this  kind,  comes  a  period  of  ap^Texia  of  varying  diu"ation,. 
before  the  next  attack  begins.  It  wnW  be  seen  that  depending  on  the 
length  of  the  period  of  apyrexia,  all  types  of  intermittent  fever  may 
be  simulated:  viz.,  quotidian,  tertian,  quartan.  The  sequence  of  the 
different  attacks  is  not,  however,  as  regular  as  in  malaria.  It  must 
also  be  emphasized  that  in  cases  where  the  inflammatory  processes 
in  the  bile-passages  increase,  or  where  they  extend  to  the  surrounding 
tissues,  the  type  of  fever  may  change  and  assume  the  characteristic 
course  of  a  reixiittent  or  of  a  continuous  fever.  When  the  fever  runs  a 
course  like  this,  the  patient  usually  dies;  whereas  the  intermittent  type 
of  fever  seems  to  be  less  dangerous.  In  many  of  the  more  severe  cases 
it  may  be  found  that  the  fever^  is  remittent  from  the  very  beginning. 
In  other  cases,  again,  particularly  in  old  subjects  and  in  cases  where 
the  hepatic  cells  are  very  much  altered,  all  fever  may  be  absent;  in  fact, 
the  temperature  may  be  subnormal  during  the  whole  course  of  the  attack. 
Migration  of  the  gall-stones  seems  to  favor  the  occurrence  of  fever.  This 
is  probably  duetto  the  slight  injury  which  they  always  inflict  on  the 
mucous  membrane  hning  the  bile-passages,  in  tliis  way  thro^\dng  the 
doors  open  for  the  entrance  of  germs  or  of  their  virulent  products  into 
the  blood.  This  is  the  reason  why  the  fever  we  are  discussing  follows 
attacks  of  gall-stone  colic.  The  intermittent  type  of  this  fever  has  been 
explained  as  follows:  owing  to  the  fluctuations  in  the  quantity  of  bile 
secreted  and  the  fluctuations  of  pressure  to  which  the  secretion  is  exposed 
during  the  contraction  and  relaxation  of  the  walls  of  the  bile-passages, 
the  quantity  of  pathogenic  material  that  can  be  absorbed  varies,  so  that 
at  different  times  different  .quantities  of  the  latter  products  or  of  virulent 
germs  themselves  enter  the  blood  and  the  tissues. 

In  the  urine  we  flnd,  in  addition  to  bile-pigment  and  urobilin,  albumin 
and  indoxyl.  It  has  even  been  stated  that  tyrosin  and  leucin  are  occa- 
sionally encountered  in  the  urine.  Regnard  claims  that  in  biliary  fever 
a  decrease  of  the  excretion  of  urea  occurs;  but  all  other  investigators 
(Brouardel,  Lecorche,  Talamon,  and  others)  have  reported  that  in  the 
case  of  this  fever,  as  in  all  other  forms  of  febrile  infection,  the  excretion 
of  urea  is  increased. 

In  some  instances  the  gall-bladder  can  be  felt,  palpation  being,  as  a 
rule,  easy  if  the  organ  is  filled.  The  region  of  the  gall-bladder  is  fre- 
quently sensitive  to  pressure.  Sometimes  it  will  be  found  that  peri- 
cholecystitis has  developed,  a  diffuse  swelling  will  be  felt  around  the 
gall-bladder,  and,  later,  fluctuation  may  even  be  elicited  in  the  center 
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of  this  swelling.  Death  usually  results  in  cases  of  this  character  from 
acute  peritonitis.  In  other  instances  it  may  hapj)en  that  the  cystic 
duct  is  occhkleil  l)y  a  gall-stone  or  that  its  lumen  is  completely  obliterated 
by  cicatricial  contractions,  etc.  In  this  event,  the  biliary  constituents 
within  the  gall-l)la(l(ler  are  gradually  absorbed  and  tiie  fluid  contents 
is  converted  into  a  thin,  sanious,  or  serous  liquid.  At  the  same  time 
the  gall-bladder  continues  to  increase  in  size  and  becomes  ver>'  much 
distended,  its  walls  growing  thicker,  and,  finally,  hydrops  of  the  gall- 
bladder developing.  The  fluid  contained  within  the  gall-bladder  at  the 
end  of  this  process  is  sterile,  for  the  reason  that  all  micrf)-organisms  that 
may  have  l)een  present  have  perished.  Before  the  establishment  of  this 
stationary  condition,  however,  various  influences,  as  traumata,  digestive 
disorders,  intercurrent  infections,  etc.,  may  cause  a  revival  of  the  infec- 
tious germs  present  in  the  gall-bladder  or  may  cause  the  entrance  of 
new  micro-organisms  into  the  viscus,  and  in  this  manner  produce  ulcera- 
tive processes,  by  which  the  danger  of  circumscribed  or  of  diffase  periton- 
itis is  made  imminent.  Gall-stone  fistulae  may  also  be  formed  as  a  sequel 
of  such  an  attack  of  cholecystitis. 

A  further  complication  of  cholelithiasis  is  hepatic  abscess.  The 
formation  of  purulent  collections  in  the  hver  may  follow  an  attack  of 
cholangitis,  disease  of  the  small  branches  of  the  portal  vein,  or  infection 
of  the  bile-passages  or  the  parenchyma  from  pus  in  the  gall-bladder. 
If  this  comphcation  occurs,  the  disease-picture  becomes  comphcated; 
and  the  lesion  exercises  a  considerable  influence  on  the  course  of  the 
disease.  In  the  majority  of  cases  of  hepatic  abscess  a  definite  diagnosis 
of  the  concUtion  cannot  be  made.  This  is  particularly  the  case  if  multiple 
abscesses  develop.  In  the  latter  instance  the  general  symptoms  of  grave 
septicopyemia  completely  dominate  the  cUsease-picture.  As  a  rule, 
furthermore,  death  occiu-s  before  the  formation  of  the  abscess  can  be 
cUscovered.  The  suspicion  of  abscess  of  the  hver  may  be  entertained  if 
a  pyemic  type  of  fever  develops,  characterized  by  the  alternate  appear- 
ance of  intermittent  and  of  remittent  temperature  cm-ves,  and  if  at  the 
same  time  symptoms  of  inflammation  of  the  siuiace  of  the  hver  are  ob- 
served, particularly  if  the  diaphragm  or  the  right  pleural  ca\-ity  is  in- 
volved. The  general  loss  of  strength,  the  rise  in  temperatiu-e,  and  the 
swelhng  of  the  spleen  seem  to  be  greater  in  abscess  than  in  simple  cholan- 
gitis, while  the  fever  is,  as  a  rule,  more  intermittent  than  remittent  in 
character.  In  the  intermittent  form  the  temperatm-e  may  run  very 
high  and  may  suddenly  drop  to  subnormal.  Occasionally,  the  forma- 
tion of  an  abscess  is  manifested  by  symptoms  of  circumscribed  perito- 
nitis. In  other  instances  the  comphcating  pleuritis,  that  may  be  either 
purulent  or  serous,  may  so  dominate  the  picture  that  the  primar}-  cause 
and  seat  of  the  trouble  are  overlooked.  O'^ing  to  adhesions  that  may 
form  between  the  peritoneal  covering  of  the  hepatic  abscess  and  many 
different  organs  or  tissues,  the  abscess  may  perforate  through  the  skin, 
the  diapliragm,  the  intestine,  etc.,  and  in  this  manner  the  pus  may  be 
poiu-ed  into  the  plem-al  ca^'ity,  the  lungs,  the  bronchi,  etc.,  and  be  evacu- 
ated in  this  manner.  It  may  also  happen  that  the  pus  enters  the  peri- 
toneal ca^•ity,  an  accident  which  is,  of  course,  followed  by  most  dire 
results. 

The  chagnosis  of  abscess  is  established  in  case  a  protuberance  develops 
somewhere  on  the  surface  of  the  liver,  sensitive  to  pressm-e,  particularly 
painful  dm-ing  the  period  of  the  chill  (Naunyn,  Osier),  and  later  develop- 
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ing  fluctuation.  On  opening  a  ca\dty  of  this  kind  not  only  pus  and  bile, 
but  also  gall-stones,  are  evacuated.  It  is  possible,  at  the  same  time, 
that  many  of  the  described  abscesses  of  the  liver  that  contained  gall- 
stones, and  were  evacuated  by  spontaneous  ruptm-e  or  on  operative 
interference,  were  nothing  else  than  emp3^emata  of  the  gall-bladder. 
It  is  a  very  difficult  matter,  and  it  may,  in  fact,  be  impossible,  to  make 
a  differential  diagnosis  between  abscess  and  a  softened  carcinoma,  etc., 
in  case  the  latter  lesion  develops  in  the  course  of  cholelitliiasis. 

Ulceration  of  the  bile-passages  may  develop  insichously  and  in  a 
latent  manner,  so  that  fistulee,  adhesions,  etc.,  may  develop  without 
causing  any  symptoms.  Ulcers  of  this  kind,  however,  generally  lead 
to  formidable  complications.  In  many  instances  they  may  cause  hemor- 
rhages by  eroding  branches  of  the  hepatic  artery  or  even  that  artery 
itself,  and  permitting  the  occurrence  of  a  hemorrhage  into  the  bile- 
passages  or  the  formation  of  spurious  aneurysms,  etc.  It  may  also 
happen  that  some  of  the  vessels  of  the  stomach  or  the  intestine  are  eroded 
and  opened  by  gall-stone  ulcerations,  so  causing  profuse  hemorrhages 
leading  to  increasing  aneixda,  collapse,  and  death.  Hemorrhage  into  the 
abdominal  cavity  has  also  been  observed  from  time  to  time.  Aufrecht 
reports  a  case  of  this  kind  in  which  a  gall-stone  penetrated  the  paren- 
chyma of  the  liver  from  the  gall-bladder  and  caused  so  violent  a  hemor- 
rhage into  the  ca^dty  it  had  formed  that  the  blood,  aside  from  pouring 
through  the  bile-ducts  into  the  intestine,  ruptured  the  wall  of  the  sac 
and  poured  into  the  abdominal  ca^dty.  Following  hemorrhages  into  the 
bile-passages,  the  intestine,  or  the  stomach,  blood  is  found  in  an  altered 
form  in  the  stools  or  in  the  vomitus.  The  diagnosis  is  ver}^  difhcLilt,  par- 
ticularly if  no  symptoms  previously  pointed  to  the  existence  of  chole- 
lithiasis. As  a  rule,  the  diagnosis  of  hemorrhage  from  a  gastric  or  duo- 
denal ulcer  is  made.  Even  on  autopsy  it  may  be  a  difficult  matter  to 
completely  explain  the  connection  existing  between  the  presence  of  blood 
in  the  stomach  and  intestine  and  the  presence  of  gall-stones.  Aside 
from  hemorrhages  of  this  kind  bleeding  into  the  stomach  and  the  intes- 
tine is  occasionally  seen  fo]lo^^'ing  severe  forms  of  icterus,  particularly 
that  following  occlusion  of  the  common  duct.  The  origin  of  these  hemor- 
rhages must  be  explained  from  a  weakening  of  the  vessel  walls  as  a  result 
of  hepatic  intoxication;  i.  e.,  of  the  circidation  in  the  blood  of  deleterious 
substances  absorbed  from  the  liver.  Thrombosis  of  the  portal  vein  as 
a  result  of  compression  by  a  gall-stone  in  the  ductus  choledochus  is  rarely 
seen,  consequently  stasis  in  the  blood-vessels  of  the  wall  of  the  stomach 
and  hemorrhage  from  this  source  are  not  often  encountered.  The  same 
applies  to  hemorrhages  of  this  character  from  the  walls  of  the  intestine. 
In  discussing  abscess  formation  following  cholelitliiasis,  we  called  atten- 
tion to  the  possibility  of  pylephlebitis  and  its  sequel,  multiple  hepatic 
abscesses.  It  may  even  happen  that  gall-stones  perforate  into  the  portal 
vein,  an  occurrence  indicated  bj^  a  series  of  older  reports  and  the  de- 
scriptions of  Deway,  Murchison,  and  Roth.  If  this  occurs,  the  picture 
of  occlusion  and  inflammation  of  the  portal  vein  develops,  and,  in  addi- 
tion, we  see  ascites,  swelling  of  the  spleen,  passive  congestion  in  the 
stomach  and  intestine,  and  at  the  same  time  pyemia. 

One  of  the  most  important  compUcations  of  cholelithiasis  is  the  forma- 
tion of  fistulous  tracts  between  the  gall-bladder  and  the  bile-passages, 
on  the  one  hand,  and  the  intestinal  tract,  on  the  other.  We  have  at 
different  times  mentioned  such  fistulae. 
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Concretions  occasionally  enter  the  stomach,  although  this  accident 
must  be  considered  comparatively  rare.  We  are  n(jt  justified  in  con- 
cludinj;  that  such  a  jx-rforation  has  occurred  merely  heeause  p;all-stones 
are  founil  in  the  voniitus,  for  we  know  that  violent  retchinR  and  vomiting 
may  occasi(Mially  allow  bile  to  flow  backward  into  the  stomach  and  to 
appear  in  the  vomitus,  and  the  same  applies  to  small  gall-stones  during 
an  attack  of  gall-stone  colic.  In  the  case  of  larger  stones  this  cannot 
occur  so  readily,  as  these  concretions  can  pass  the  pyloric  orifice  of  the 
stomach  only  with  difficulty.  In  case  larger  gall-stones  are  vomited  the 
formation  of  a  fistula  must  be  considered.  It  has  been  definitely  deter- 
mined by  anatomic  examination  that  a  fistulous  connection  between  the 
bile-passages  and  the  stomach  occasionally  occurs  (Cruveilhier,  Oppolzer, 
Frerichs,  Murchison.  Jeaffreson,  and  others).  As  a  rule,  the  evacuation 
of  gall-stones  by  vomiting  is  preceded  by  attacks  of  violent  pain  in  the 
region  of  the  stomach,  and  violent  and  persistent  vomiting  of  bile, 
food,  etc.  Sometimes  several  stones  are  vomited  at  the  same  time, 
or  the  vomiting  of  gall-stones  recurs  several  times  in  the  course  of  the 
disease. 

Fistulae  are  most  frequently  formed  between  the  gall-bladder  or  the 
common  duct  and  the  duodenum.  There  can  be  no  doubt  that  our 
statistics  in  regard  to  the  frequency  of  this  occurrence  are  much  too  low. 
In  many  instances  the  fistula  is  mistaken  for  the  dilated  orifice  of  the 
common  duct  in  old  cases  of  cholelithiasis  examined  postmortem.  The 
gall-bladder,  the  common  duct,  and  the  duodenum  are  situated  in  such 
close  proximity  to  each  other  that  the  formation  of  fistulous  connections 
between  any  two  of  these  parts  can  proceed  so  insidiously  and  so  quietly 
that  the  patient  is  not  aware  of  it.  In  tliis  manner  the  passage  through 
the  intestine  of  gall-stones  that  are  larger  than  a  hazelnut  mast  be  ex- 
plained. This,  as  we  know,  may  occur  ^nthout  the  development  of  any 
inflammatory  or  peritonitic  SATnptoms.  Hemorrhages  of  var}-ing  degree 
of  intensity  probably  occur  during  the  passage  of  so  large  a  concretion; 
but,  as  a  rule,  they  are  overlooked  unless  the  stools  are  examined  carefully 
for  the  appearance  of  blood. 

If  symptoms  are  present  at  all,  they  consist  in  pain,  the  formation 
of  an  exudate  in  the  region  of  the  gall-bladder,  etc.,  so  that  a  doughy, 
soft  swelUng  is  developed  around  the  gall-bladder  and  can  be  felt  in  the 
region  of  that  organ;  in  addition,  vomiting  may  occur  and  both  bile 
and  blood  may  be  raised.  Icterus  rarely  appears  in  these  cases.  On 
the  other  hand,  it  may  happen  that  icterus  that  has  existed  for  some 
time  prior  to  the  development  of  the  above  symptoms  may  disappear 
because,  of  course,  the  bile  that  was  pent  up  behind  the  occlusion  can 
pass  as  soon  as  the  gall-stone  has  dropped  into  the  duodenum.  Finally, 
the  stone  is  passed  per  rectum.  It  may  be,  as  we  have  already  stated, 
that  the  appearance  of  the  stone  in  the  stools  is  the  only  symptom 
noticed.  In  rare  instances,  finally,  when  the  stone  is  very  large  and 
angular,  occlusion  of  the  lumen  of  the  intestine  and  ileus  may  result. 

Among  384  cases  of  formation  of  internal  and  external  gall-stone 
fistulae  (of  these,  200  were  internal)  that  Com-voisier  collected  in  the 
hterature,  108  were  duodenal  fistulse;  and  of  these,  15  started  from  the 
common  duct  and  93  from  the  gall-bladder.  According  to  the  results 
obtained  from  an  examination  of  the  autopsy  material  investigated  by 
Roth,  Schroder,  and  Schloth,  gall-bladder  fistulse  were  found  in  19 
cases,  and  choledochus-duodenal  fistulae  in  5  cases  (Xaunyn).  Cour- 
37 
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voisier  mentions  gastric  fistulse  only  twelve  times,  and  found  only  one 
case  among  the  postmortem  examinations  chronicled  above. 

On  accomit  of  the  great  motility  of  the  small  intestine,  it  rarely 
happens  that  a  gall-stone  perforates  its  walls.  In  the  case  of  the  colon 
it  is  different,  and  fistulse  into  that  viscus  are  quite  frequently  seen.  As 
a  rule,  they  start  from  the  gall-bladder,  as  the  fundus  of  this  organ  is 
in  close  proximity  to  the  transverse  colon.  Adhesions  are  very  liable 
to  form  between  the  gall-bladder  and  the  transverse  colon,  and  later 
perforation  can  easily  occm*.  This  process  is,  as  a  rule,  more  favorable 
to  the  patient  than  the  formation  of  a  fistLilous  connection  between  the 
gall-bladder  and  the  duodenum,  for  the  reason  that  even  large  gall-stones 
can  pass  through  the  colon  without  any  difficulty,  and  in  this  way  be 
evacuated  with  the  feces  without  threatening  to  occlude  the  lumen  of 
the  intestine  at  any  time  dm-ing  their  transit.  In  cases  of  this  kind 
the  general  symptoms  of  the  formation  of  a  fistulous  connection  are 
quite  insignificant,  and  the  passage  of  the  gall-stone  through  the  fistula 
remains  altogether  unnoticed.  Courvoisier  found  50  cases  of  colonic 
fistula  in  his  collection;  while  Roth,  Schroder,  and  Schloth,  in  their 
autopsy  material,  found  16  cases.  Combinations  of  cutaneous  or  colonic 
fistulse  with  duodenal  fistula)  have  also  been  described.  In  cases  where 
a  fistula  through  the  skin  and  one  into  the  intestine  existed,  it  might 
even  be  possible  for  some  of  the  intestinal  contents  to  pass  out  through 
the  skin.  If  the  fistula  into  the  colon  is  very  A^^de,  fecal  matter  might 
enter  the  gall-bladder  or  the  bile-passages,  producing  a  very  serious 
infection.  It  is  hardly  probable  that  an  accident  of  this  kind  will  happen 
frequently,  for  the  reason  that  the  fistula  closes  very  rapidly  after  the 
gall-stone  has  passed. 

Fistulse  formed  between  different  bile-passages  are  of  subordinate 
clinical  importance. 

In  the  course  of  their  wanderings  through  the  abdominal  cavity,  it 
may  also  happen  that  gall-stones  enter  the  urinary  bladder.  In  cases 
of  this  kind  the  symptoms  of  urinary  calculi  in  the  bladder  are  produced, 
and  the  gall-stones  can  be  crushed  or  removed  just  as  are  ordinary  urinary 
stones.  If  concretions  of  this  kind  are  carefully  examined,  they  will  be 
found  to  contain  the  calcium  compound  of  bilirubin  and  cholesterin, 
these  constituents,  of  course,  distinguishing  them  from  renal  or  urinary 
stones.  Gilterbock  has  described  cases  of  this  character.  I  have 
also,  on  one  occasion,  examined  a  stone,  removed  by  Bier  from  the 
urinary  bladder,  which  consisted  almost  exclusively  of  cholesterin  and 
was  arranged  in  characteristic  layers,  with,  in  addition,  a  radiating 
structure.  As  a  rule,  all  symptoms  of  inflammation  of  the  peritoneum 
are  absent.  It  may  also  happen  that  small  stones,  not  larger  than  a 
bean,  perforate  the  pelvis  of  the  kidney  and  pass  along  the  ureters, 
reaching  the  bladder  in  this  way.  Murchison  assumes  that  this  happened 
in  two  cases  that  he  reports.  In  one  of  his  cases  some  200  small  stones 
were  gradually  passed  through  the  urinary  bladder.  Under  these  cir- 
cumstances the  concretions  may  produce  the  symptoms  of  urinary  cohc, 
particularly  if  they  become  lodged  somewhere  in  the  ureters.  In  one 
or  two  cases  they  have  been  known  to  occlude  the  lumen  of  the  urethra 
so  that  the  operation  of  urethrotomy  had  to  be  performed  in  order  to 
remove  the  obstruction. 

J.  P.  Frank  describes  the  very  unique  case  of  a  gall-stone  passed 
from  the  gall-bladder  through  some  adhesive  tissue  that  had  formed  be- 
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twoon  that  viscus  and  the  uteriLs,  and  vfiidcd  from  the  vagina  during 
labor. 

If  fijall-stones  wander  to  the  convex  surface  of  tiie  liver,  they  may 
becdnie  encapsulated  in  a  subphrenic  abscess  and  remain  there.  Under 
certain  circumstances,  however,  they  may  perforate  the  diaphragm  and 
leail  to  the  development  of  empyema,  jjyopneumothorax,  or  to  perff)ra- 
tion  and  evacuation  of  the  i)us  into  the  lungs  or  the  bronchi. 

In  many  cases  the  lung  is  already  adherent  to  the  diaj)hragm,  owing 
to  previous  attacks  of  iuManunation  of  the  dia|)hragmatic  pleura.  In 
cases  of  this  character  a  jx-rforation  into  the  ti.'^sues  of  the  lung  may 
occur  without  the  formation  of  any  fluid  exudate  in  the  pleural  cavity. 
Within  the  lung,  the  symptoms  of  an  abscess  may  develop  and  quantities 
of  pus  and  bile  may  be  expectorated  for  a  long  time.  It  may  happen 
that  the  left  pleural  cavity  is  entered  from  the  left  lobe  of  the  liver  (Cay- 
lev).  It  has  even  been  observed  that  in  one  case  gall-stones  entered  the 
mediastinum  (Simons),  or  the  pericardial  ca\ity  (Legg),  or  that  they 
wandered  from  the  nicdiastinum  into  one  of  the  main  bronchi.  Symp- 
toms of  subphrenic  abscess,  of  suppurative  pleuritis.  of  pyopneumothorax, 
as  is  seen  in  thoracic  fistulre.  may  all  exist  for  a  long  time  and  still 
their  connection  with  gall-stones  remain  obscure  and  imdiscovered. 
The  expectoration  of  bile-tinged  sputum  first  calls  attention  to  this 
possibility.  The  latter  symptom  is.  however,  still  more  frequently  seen 
in  echinococcus  or  in  abscesses  of  the  liver  that  break  through  into  the 
lungs  or  pleural  ca\'ity.  The  diagnosis,  therefore,  will  have  to  be  sup- 
ported by  a  history  of  gall-stone  coUc,  with  the  passage  of  gall-stones 
at  some  time  in  the  past.  In  ca.se  perforation  into  the  lungs  occurs, 
the  gall-stones  themselves  are  rarely  expectorated;  although  this  did 
happen  in  a  case  reported  by  M.ssering. 

Perforation  of  the  abdominal  walls  by  gall-stones  has  always  played 
an  important  role  in  our  studies  of  gall-stones  and  the  patholog>'  of 
cholelithiasis.  This  accident  does  not  occur  as  frequently  as  we  might 
be  led  to  beheve  from  the  statements  made  in  the  literature.  Courvoi- 
sier.  among  384  cases  of  gall-stone  fistula  reported  in  the  literature,  found 
184  in  which  the  fistula  had  perforated  the  external  abdominal  wall. 
Duodenal  fistulte  are.  however,  more  frequent  than  would  appear  from 
statistics.  This  is  due  to  the  fact  that  they  are  frequently  not  discovered, 
whereas  fistulae  that  penetrate  the  skin  necessarily  cannot  be  overlooked. 

In  the  production  of  fistulae  through  the  abdominal  walls  and  the 
skin  adhesions  first  form  between  the  gall-bladder  and  the  layers  of  the 
parietal  peritoneum,  then  the  peritoneum  and  the  abdominal  wall  are 
perforated,  the  inflammator\-  symptoms  arising  incident  to  this  process 
being,  as  a  rule,  very  sHght.  In  other  cases  the  gall-bladder  may  be 
very  much  distended  as  a  result  of  some  \iolent  inflammation,  forms 
adhesions  with  the  peritoneum  and  the  abdominal  walls,  and  the  pus 
that  it  contains  finally  burrows  through  the  muscular  walls  of  the  abdo- 
men and  the  skin  and  is  either  spontaneously  evacuated  or  removed 
by  operative  interference.  As  a  rule,  the  presence  of  an  abscess  of  the 
liver  is  suspected.  When  the  swelling  is  opened,  pus  and  sometimes  bile 
are  evacuated;  after  a  time  it  may  happen  that  concretions  appear,  and 
then  only  is  the  diagnosis  in  many  cases  cleared.  The  fistula  is  often 
situated  in  the  region  of  the  fundus  of  the  gall-bladder.  Occasionally, 
the  inflammatory  process  follows  the  course  of  the  suspensory  Hgament, 
so  that  the  direction  of  the  fistula  is  downward,  in  which  case  the  abscess 
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will  open  in  the  region  of  the  umbilicus.  It  may  even  occur  that  gall- 
stones are  evacuated  to  the  left  of  the  median  line  near  the  pubes,  or 
in  the  region  of  the  clitoris.  Stones  as  large  as  a  hen's  egg  may  be  passed 
through  these  abnormal  channels  and  hundreds  of  individual  stones 
may  be  passed  in  the  course  of  time. 

As  a  rule,  it  is  not  possible  to  follow  the  development  of  the  different 
stages  of  the  processes  described.  This  can  be  done  only  in  those  ex- 
ceptional cases  where  the  symptoms  of  a  perforation  of  the  gall-bladder 
appear  first,  followed  immediately  by  symptoms  of  abscess  formation  in 
the  peritoneal  cavity,  as  was  present  in  a  case  described  by  Reichardt. 
The  first  symptom  observed  is,  generally,  a  tender  sweUing  in  the  place 
where  the  abscess  is  developing.  The  swelling  increases  in  size  and 
occasionally  gall-stones  can  be  felt  in  it.  In  general,  however,  all  that 
can  be  determined  is  that  an  abscess  is  forming  and  that  the  site  of  the 
swelling  is  growing  redder  and  is  gradually  protruding  more  and  more 
above  the  level  of  the  abdomen.  Slowly  the  reddened  and  edematous 
skin  becomes  thinner;  and  finally,  unless  an  incision  is  made  into  the 
abscess,  the  pus  will  break  through  the  skin.  In  cases  where  the  cystic 
duct  is  occluded,  only  pus  and  mucus  are  evacuated ;  whereas  if  the  lumen 
of  the  cystic  duct  is  patent,  bile  is  passed  with  the  pus.  Gall-stones, 
as  a  rule,  do  not  appear  in  the  spontaneous  opening  of  the  abscess  until 
later.  If  the  abscess  is  incised,  the  gall-stones  are  generally  evacuated 
with  the  rest  of  the  contents  of  the  abscess  cavity.  They  may,  on  the 
other  hand,  remain  in  the  gall-bladder  or  in  the  fistulous  passage  and 
not  come  away  spontaneously,  so  that  it  becomes  necessary  to  follow 
the  course  of  the  fistula  and  to  remove  the  stones  by  a  special  operation. 
It  may  also  occur  that  the  rupture  of  the  abscess  follows  an  empyema 
of  the  gall-bladder.  This  may  be  the  sequel  of  an  attack  of  suppurative 
cholangitis  which,  in  its  turn,  was  caused  by  the  occlusion  of  the  common 
duct  by  a  gall-stone.  In  a  case  of  this  kind,  of  course,  no  gall-stones 
are  found  in  the  pus.  Icterus  following  an  accident  of  tliis  character 
will  be  relieved  as  soon  as  the  fistulous  opening  is  established. 

The  fistulous  channels  are  frequently  very  long  and  tortuous,  and 
sometimes  diverticula  are  formed  along  their  course  that  may  be  filled 
with  mucus,  pus,  or  bile,  or  may  occasionally  contain  a  gall-stone.  The 
walls  of  these  passages  are  often  thickened  by  deposits  of  fibrinous 
material.  Even  though  the  lumen  of  such  a  fistula  appears  very  narrow 
on  postmortem  examination,  this  does  not  exclude  the  possibihty  that 
at  some  time  there  had  passed  through  it  a  gall-stone  larger  than  the 
opening  appears  to  be.  This  is  explainable  from  the  fact  that  cicatricial 
contractions  and  partial  obliteration  of  the  lumen  frequently  follow  the 
passage  of  the  concretion.  Sometimes  a  fistula  may  close  and  the  super- 
ficial opening  heal,  only  to  be  broken  open  again  at  some  later  time  to 
allow  the  passage  of  another  gall-stone.  It  may  also  happen  that  a 
gall-stone  becomes  impacted  in  a  fistulous  channel,  completely  occluding 
it.  If  this  occurs  and  other  gall-stones  attempt  to  pass,  abscesses  may 
form  in  other  places  in  the  \dcinity  o^  the  gall-bladder.  Patients  often 
lose  all  the  bile  through  a  fistula  of  this  kind,  particularly  if  the  common 
duct  is  occluded  by  a  gall-stone;  but  it  may  even  occur  if  the  ductus 
choledochus  is  patent.  In  certain  cases  there  has  been  reported  a  loss  of 
250  gm.  (9  ounces),  in  some  cases  as  much  as  500  gm.  to  600  gm.  (17.50 
to  21  ounces),  or  even  a  quart,  of  bile  daily.  Generally,  this  fluid  is 
not  pure  bile;  but  contains  also  watery  transudates,  pus,  mucus,  etc. 
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Many  investigators  have  attributed  the  marasmus  that  often  follows 
such  a  flow  of  fhiiti  to  tlic  loss  of  bile  and  the  deficient  elaboration  of 
the  chyme  wiiich  they  claim  follows  the  absence  of  bile  from  the  intes- 
tine. This  view  is  rendered  untenable  by  the  existence  of  many  cases  in 
which  the  loss  of  bile  through  a  fistula  was  well  borne  for  many  years 
without  any  disturbance  of  the  general  nutrition.  It  is  more  probaV>le 
that  the  marasmus  is  caused  by  the  continuous  formation  and  evacua- 
tion of  pus  usually  observed  in  these  cases. 

Gall-stones  that  enter  the  gastro-intestinal  tract  in  one  of  the  different 
ways  described  may  cause  a  variety  of  disturbances  chiefly  brought  about 
by  occlusion  of  the  lumen  of  the  intestine.  It  may  happen  that  occlusion 
of  the  pylorus  occurs.  The  pylorus  may  be  compressed  from,  without 
in  case  a  large  stone  is  passing  through  the  common  duct  and  is  attempt- 
ing to  perforate  into  the  stomach  or  the  duodenum;  or,  again,  an  ulcer 
may  be  discovered  in  the  pylorus  A^thin  which  is  seen  a  concretion  that 
comes  from  the  gall-bladder.  Cicatricial  contraction  may  cause  traction 
on  the  pylorus  and  narrow  this  passage,  or,  finally,  inflammatory  swelling 
around  a  gall-stone  may  lead  to  traction  or  compression  of  the  pylorus. 
[Fibrous  bands  of  adhesion  stretching  from  the  gall-bladder  to  other 
structures  may  compress  the  duodenum  or  cause  kinking  long  after  the 
gall-stones  have  escaped. — Ed.]  The  natural  result  of  all  these  condi- 
tions will  be  obstruction  to  the  exit  of  the  stomach-contents,  with  dilata- 
tion of  the  organ  and  fermentation  and  decomposition  of  the  food  that 
it  contains.  In  cases  of  this  kind  cicatricial  narrowing  of  the  pylorus 
as  a  result  of  gastric  ulcer  is  usually  diagnosed ;  or  if  the  gall-stone  is  felt 
in  the  region  of  the  pylorus  or  the  swelling  caused  by  its  presence  is  pal- 
pated, the  diagnosis  of  carcinoma  of  the  pylorus  is  made.  Occasionally 
the  gall-stone  is  subsequently  passed  in  the  stools  or  vomited,  and  in 
this  mamier  the  passage  opened.  Leichtenstern  reports  a  case  of  dilata- 
tion of  the  stomach  that  persisted  until  on  one  occasion,  during  lavage 
of  the  stomach,  the  limien  of  the  stomach-tube  was  occluded  by  numerous 
gall-stones;  after  tliis  the  patient  recovered. 

Sabatier,  Boucher,  and  others  have  described  a  dangerous  .form  of 
ileus  follo^^■ing  the  impaction  of  a  gall-stone,  their  reports  dating  from 
the  eighteenth  century.  An  accident  of  this  character  is  particularly 
liable  to  happen  in  cases  where  the  gall-stone  perforates  the  walls  of 
the  duodenum  and  enters  this  part  of  the  intestine,  ^^^len  the  fistula 
opens  into  the  colon,  occlusion  of  the  lumen  of  the  intestine  is  less  apt 
to  occur  on  account  of  the  greater  width  of  the  canal.  If  the  gall-stone 
becomes  impacted  in  the  duodenum,  the  same  symptoms  as  those  ob- 
served in  stenosis  of  the  pylorus  may  appear,  such  as  regurgitation  of 
bile  into  the  stomach,  dilatation  of  the  stomach,  and  obstinate  vomiting 
of  food.  More  frecjuently,  however,  the  gall-stone  lodges  somewhere  in 
the  lower  portions  of  the  small  intestine,  in  the  jejunum  or  the  ileum, 
producing  violent  colicky  pains  with  vomiting  of  food  and,  later,  of  bile- 
stained  and  feculent  masses.  Gradually  the  symptoms  of  ileus  may 
increase,  ■v\'ith  the  development  of  peritonitic  inflammation  in  the  region 
of  the  obstruction,  followed,  finally,  by  the  death  of  the  patient.  Occa- 
sionally the  obturator  may  be  dislodged  and  the  opening  re-established. 
This  has  been  known  to  occur  during  the  manipulations  incident  to  pal- 
pation. In  cases  of  this  kind  the  gall-stone  slides  along  and  the  patients 
themselves  may  describe  a  sensation  as  though  something  were  moving 
in  the  intestine.     It  may,  however,  happen  that  the  gall-stone  becomes 
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impacted  a  second  time  either  at  the  ileocecal  valve  or  in  the  rectum. 
Obstruction  in  the  region  of  the  cecum  and  the  lower  part  of  the  ileum 
is  particularly  to  be  dreaded,  notably  in  the  portion  of  the  intestine 
situated  immediately  above  Bauhin's  valve,  as  stones  seem  to  lodge 
there  with  greater  frequency  than  in  other  parts  of  the  intestine.  This 
may  happen  even  if  the  stones  are  not  very  large.  If  a  stone  becomes 
lodged  in  the  region  of  this  valve,  it  may  act  as  a  ball-valve;  in  other 
words,  the  lumen  of  the  intestine  may  be  alternately  occluded  and 
patent ;  as  a  result  the  symptoms  of  ileus  alternate  with  the  symptoms 
of  patency  of  the  intestine.  In  the  first  instance  we  know  that  the  gall- 
stone has  become  impacted  -udthin  the  valve,  completely  occluding  the 
passage;  in  the  second,  we  must  infer  that  the  stone  has  again  become 
dislodged  by  antiperistaltic  movements,  by  concussion  of  the  body,  or 
some  change  of  position.  It  appears  that  this  change  in  the  symptoms 
occurs  more  frequently  in  cases  where  the  occlusion  of  the  intestine  is 
due  to  gall-stones  than  in  cases  where  it  is  due  to  other  causes.  Le 
Gros  Clark  reports  a  case  in  which  the  symptoms  of  ileus  disappeared 
completely  for  three  weeks,  so  that  the  patient's  intestinal  functions 
were  normal ;  but  at  the  end  of  this  time  the  symptoms  of  ileus  suddenly 
reappeared  and  caused  the  death  of  the  patient.  Gall-stones  situated 
in  the  large  intestine  may  also  occasionally  act  as  ball-valves  in  the  sense 
that  they  only  allow  the  passage  of  pultaceous,  soft  stools.  Such  a 
condition  is,  however,  compatible  mth  many  months  of  life.  If  the 
occlusion  of  the  intestine  is  due  to  gall-stones,  it  appears  that  the  pas- 
sage of  flatus  is  less  impeded  than  in  other  forms  of  occlusion  of  the 
bowels;  probably  from  the  fact  that  closure  by  gall-stones  is  not  quite 
hermetic  (Maclagan,  Naunyn).  Tliis  may  also  explain  the  frequent  ab- 
sence of  meteorism  in  the  form  of  ileus  under  discussion. 

Gall-stones  that  become  impacted  in  the  intestine  are  usually  as 
large  as  a  pigeon's  or  a  hen's  egg ;  occasionalh^  they  are  smaller.  Occlu- 
sion of  the  intestine  by  conglomerations  of  small  stones,  held  together 
by  solid  masses  of  intestinal  contents,  has  also  occasionally  been 
observed  (Puyroyer).  Similar  conglomerates  are  occasionally  formed 
by  masses  of  raisin-pips  or  plum-kernels.  On  the  other  hand,  very 
large  gall-stones  have  been  seen  to  pass  from  the  anus  without  having 
caused  any  symptoms  of  ileus  or  any  other  intestinal  disturbance.  The 
latter  may  be  even  4  by  9  cm.  (1^  by  3^  in.)  in  diameter  (Blackburne). 

If  gall-stones  are  impacted  in  the  ileocecal  region,  they  may  simulate 
typhlitis;  and  the  diagnosis  can  in  these  cases  be  definitely  established 
only  by  an  operation  (Th.  Kohiker).  It  may  even  happen,  in  rare  in- 
stances, that  small  gall-stones  enter  the  vermiform  appendix  and  produce 
appendicitis. 

In  former  days  a  great  deal  of  significance  was  attached  to  the  growth 
of  gall-stones  within  the  intestine.  It  has  been  found,  however,  that 
no  enlargement  ever  occurs ;  if  an}d:hing,  the  gall-stones  decrease  in  size 
within  the  intestinal  canal  and  disintegrate  if  they  remain  there  for  a 
long  time.  In  rare  instances,  they  mav  form  the  nucleus  of  large  copro- 
liths. 

It  is,  as  a  rule,  impossible  to  determine  the  exact  location  of  a  gall- 
stone in  the  intestine.  If  the  patient  vomits  large  masses  of  material 
tinged  with  bile  and  not  mixed  mth  feces,  the  diagnosis  of  occlusion  of 
the  duodenum  is  very  probable.  In  cases  of  occlusion  of  the  colon  it  is 
frequently  possible  to  feel  the  concretion  per  rectum. 
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Even  after  the  occlusion  of  the  intestine  has  been  remedied,  attacks 
of  ileus  may  recur  at  any  time  as  hmfr  as  the  gull-stone  is  still  within 
the  intestinal  canal.  After  the  stone  has  been  voided  a  series  of  sequels 
may  remain,  afTectinfi;  principally  the  mucous  membrane  of  the  intestine 
and  manifesting  themselves  l)y  diarrhea,  etc. 

The  fatal  issue  is  usually  j^recipitated  by  exhaustion  and  collapse  of 
the  patient.  Many  authors  emphasize  the  frequency  with  which  peri- 
tonitis is  seen  following  ileus  from  occlusion  by  gall-stones,  and  have 
stated  that  this  complication  is  the  result  of  perforation  and  inflammation 
of  the  mucous  membrane  of  the  intestine  so  often  .seen  in  ca.ses  where  hard 
concretions  are  present.  To  this  possibility  of  perforation  they  attribute 
the  fatal  issue  from  peritonitis  occasionally  seen  after  the  occluding 
gall-stones  have  been  removed.  Other  authors  (Kirmisson  and  Rochardj 
state  that  peritonitis  is  very  rare  in  ileus  from  gall-stones.  According 
to  the  last-nanied  authors,  death  occurs  in  50  to  70%  of  the  cases ;  accord- 
ing to  Courvoisier,  in  44%;  according  to  Schiiller,  in  56%.  The  disea.se, 
therefore,  is  a  very  serious  one.  The  duration  of  the  disease  varies, 
and  may  fluctuate  from  one  to  twenty-eight  days.  Kirmisson  and 
Rochard  found  that  the  cases  that  terminated  in  recovery  lasted,  on  an 
average,  eight  days;  those  that  terminated  fatally,  ten  days. 

As  old  women  seem  to  be  particularly  predisposed  to  cholelithiasis, 
ileus  from  gall-stones  is  very  frequently  seen  in  such  subjects.  In  case, 
therefore,  an  old  woman  is  afflicted  ^^-ith  ileus,  we  are  always  justified  in 
suspecting  that  it  may  be  caused  by  a  gall-stone.  Ivirmisson  and  Rochard 
found  that  among  105  cases,  70  occurred  in  female  subjects  and  only 
35  in  males.     Among  127  cases  observed  by  Schiiller,  34  occurred  in  men. 

Robson  mentions  among  possible  additional  causes  for  ileus  following 
cholelithiasis  local  peritonitis  in  the  region  of  the  gall-bladder,  vohulus 
as  a  result  of  a  ^'iolent  attack  of  gall-stone  colic,  stenosis  of  the  intestine 
follo-uing  adhesions  due  in  their  turn  to  local  peritonitis.  All  these 
factors  are  certainly  less  important  than  direct  occlusion  of  the  intestine 
by  a  gall-stone. 

Cirrhosis  of  the  Uver  is  not  infrequently  seen  in  cholelithiasis.  Do- 
donaeus,  Forestus,  and  others,  stated  that  the  liver  may  appear  indu- 
rated in  cases  of  cholelithiasis.  During  the  century  just  past,  Gubler, 
Virchow,  and  Liebermeister,  in  particular,  have  more  exhaustively  de- 
scribed cases  of  this  character.  The  last-named  author  sees  a  connec- 
tion between  the  concretions  and  the  proliferation  of  connective  tissue 
and  the  atrophy  of  liver-tissue  observed  in  his  case  ■u'ith  intrahepatic 
ducts  filled  -u-ith  stones.  Hanot  has  -uTitten  a  treatise  on  the  connection 
between  gall-stones  and  cirrhosis  of  the  Uver.  Meyer  and  Legg  observed 
that  ligation  of  the  common  duct  in  cats  and  rabbits  is  followed  by  a 
proliferation  of  interstitial  tissue.  Charcot  and  Gombault  arrived  at 
the  same  conclusion  as  the  result  of  their  experiments,  but  attributed 
the  prohferation  of  tissue  to  the  action  of  the  stasis  of  bile.  Thomson, 
also,  observed  biliary  cirrhosis  in  congenital  obliteration  of  the  large 
bile-passages.  In  case,  therefore,  stasis  of  bile  occurs  in  cholelithia.sis 
this  may  be  the  cause  of  cirrhosis  (see  the  section  on  cirrhosis).  In 
many  cases  of  this  kind,  however,  where  prohferation  of  connective 
tissue  occurs,  as  in  the  case  of  Liebermeister,  icterus  may  be  very  slight 
or  completely  absent.  In  these  cases  it  must  be  assumed  that  the  pro- 
hferation of  connective  tissue  in  the  periportal  region  (a  proliferation 
that  may  extend  into  the  region  of  the  periphery  of  the  acini)  is  a  direct 
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continuation  of  the  chronic  inflammatory  processes  prevaihng  in  the 
bile-passages,  and  caused  by  micro-organisms  and  by  the  mechanical 
injiu-y  to  which  the  mucous  lining  of  the  walls  of  the  bile-channels  is 
subjected.  In  cirrhosis  of  the  liver  following  gall-stones  the  organ  is,  as 
a  riile,  hard,  usually  smooth,  and  easily  palpated.  A  tmnor  of  the  spleen 
is  present,  but  is  not  characteristic,  as  this  compHcation  may  be  seen 
as  a  result  of  cholangitis  in  any  case  of  cholelithiasis.  Ascites  is  rarely 
present  and  is  only  seen  toward  the  end  of  the  disease.  Icteras  may  be 
absent  or  may  be  present  in  a  mild  form  only,  except  in  cases  that  are 
caused  by  general  stasis  of  bile.  Even  after  the  gall-stones  have  been 
evacuated,  the  liver  preserves  its  hard  consistency  and  remains  enlarged, 
owing  to  the  fact  that  cirrhosis,  after  it  has  once  formed,  cannot  re- 
trogress to  any  great  extent.  If  the  process  is  very  far  advanced,  it 
may  happen  that  icterus  persists  even  after  the  flow  of  bile  from  the 
gall-bladder  has  been  re-estabhshed.  Frequently  severe  degrees  of  cholan- 
gitis develop  in  the  widened  channels  of  a  liver  of  this  kind,  and  conse- 
quently we  see  the  development  of  multiple  abscesses  (Leichtenstern, 
Braubach) . 

We  have,  in  several  places,  mentioned  the  occasional  occurrence  of 
carcinoma  of  the  gall-bladder  and  of  the  bile-passages  as  one  of  the 
possible  complications  of  choleHthiasis.  We  vdW  give  a  detailed  descrip- 
tion of  the  disease-picture  of  carcinoma  of  the  Uver  in  the  section  en- 
titled "  Cancer  of  the  Liver  and  the  Bile-passages."  In  this  place  we 
will  hmit  ourselves  to  a  discussion  of  a  few  of  the  saHent  features  of  this 
condition.  If  the  carcinoma  develops  in  the  gall-bladder,  and  if  this 
organ  is  enlarged  and  filled  with  gall-stones,  a  painful,  nodular,  gradually 
enlarging  tumor  can  often  be  felt.  This  tumor,  in  the  course  of  its  develop- 
ment, may  involve  the  cystic,  the  hepatic,  and  the  common  ducts,  and  in 
this  manner  compress  these  passages  and  cause  biliary  stasis.  In  many 
other  cases  the  development  of  the  carcinoma  is  so  shght  that  it  is  hardly 
perceptible;  or  the  tumor  may  grow  exclusively  on  that  side  of  the  gall- 
bladder directed  toward  the  liver,  and  in  this  way  evade  detection.  In 
cases  of  this  character  the  carcinomatous  involvement  of  the  gall-bladder 
may  be  completely  overlooked  and  no  diagnosis  made  other  than  carci- 
noma of  the  Hver.  The  carcinomatous  involvement  of  the  whole  or- 
gan may  be  the  result  of  metastatic,  secondar}^  infection  from  the 
gall-bladder  or  of  extension  of  the  growth  in  the  gall-bladder  by  direct  con- 
tinuity of  tissue.  Those  annular  forms  of  carcinoma  that  develop  around 
a  gall-stone  in  the  duct  often  cause  such  serious  disturbances  at  an  early 
stage  of  their  development  that  death  maj^  result  from  cholemia  before 
the  presence  of  a  tumor  can  be  diagnosed.  This  effect  is,  of  coiu'se,  due 
to  the  complete  occlusion  of  the  duct  and  the  consequent  impeded  flow 
of  bile.  It  may  happen,  therefore,  that  the  presence  of  such  a  carcinoma 
is  not  discovered  until  after  the  death  of  the  patient,  and  even  then  a 
microscopic  examination  of  the  tissues  may  be  necessary  before  the 
presence  of  neoplastic  tissue  is  discovered.  We  may  assume,  therefore, 
that  a  good  many  cases  of  carcinoma  of  the  gall-bladder  remain  un- 
recognized, and  it  is  probable  that  the  disease  is  more  frequent  than  we 
are  led  to  believe  from  our  statistics.  Tumor  of  the  spleen  is,  as  a  rule, 
absent.  Ascites  may  be  present,  and  at  the  same  time  other  transudates 
as  a  result  of  the  existing  cachexia;  or,  finally,  a  carcinoma  of  the  peri- 
toneum may  be  present  and  cause  ascites.  Other  important  symptoms 
are  progressive  loss  of  strength,  the  cachectic  appearance  of  the  patient, 
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the  formation  of  secondary  carcinomata  in  the  liver,  the  poritoneum, 
etc.  Only  very  rarely  will  an  exploratory  puncture  of  the  p;all-ljla(hler 
reveal  the  presence  of  carcinoma  !)>'  demonstrating;  small  particles  of  carci- 
nomatous tissue  in  the  aspirated  fluitl.  As  a  rule,  if  carcinoma  exists 
the  aspirated  fluid  will  consist  of  a  mixture  of  an  albuminous  exudate 
and  blood.  If,  in  the  case  of  old  subjects,  an  ob-stinate  and  persistent 
occlusion  of  the  common  duct  is  observed,  and  if  at  the  same  time  the 
patient  p;rows  cachectic,  the  probability  that  a  carcinoma  is  present  is 
great.  In  doubtful  cases  an  exploratory  laparotomy  may  be  attempted, 
and  will  furnish  information  that  is  of  fundamental  importance  for  prog- 
nosis and  treatment. 

Chronic  peritonitic  lesions  are  liable  to  develop  principally  in  the 
region  of  the  porta  hepatis  and  of  the  gall-bladder,  these  locations  .seem- 
ing to  be  particular  points  of  predilection  in  cholelithiasis.  These  lesions 
may  lead  to  the  formation  of  adhesions  and  to  the  development  of  con- 
nective-tissue strands.  The  adhesions  may,  in  the  first  place,  cause  all 
the  disturbances  that  we  have  described,  such  as  compre-s-sion  of  the  V)ile- 
ducts  with  all  its  results;  and,  in  addition,  they  may  exercise  traction 
on  certain  parts  of  the  intestine,  and  in  this  manner  hinder  their  free 
movement,  cause  stasis  of  their  contents,  digestive  disturbances  of  various 
kinds,  and  paiticiilarl}-  violent  attacks  of  pain  that  usually  assume  the 
character  of  attacks  of  intestinal  colic.  An  examination  of  the  abdomen, 
as  a  rule,  furnishes  very  little  information,  for  the  reason  that  the  adhe- 
sive strands  are  not  palpable.  It  is  often  possible  to  localize  the  pain 
and  the  other  disturbances  within  a  circumscribed  area  in  the  ^^cinity 
of  the  region  of  the  fundus  of  the  gall-bladder,  this  apph-ing  particularly 
to  the  tenderness  and  the  spontaneous  pain.  If  such  a  localization  can 
be  made,  tliis  may  be  considered  a  diagnostic  clue  of  some  significance. 
The  suspicion  will  often  be  aroused  that  we  are  dealing  with  an  ulcer 
or  a  carcinoma  of  this  region  until  some  serious  disturbance  arises  that 
calls  for  a  laparotomy,  and  the  diagnosis  is  made  in  this  way.  Loosening 
of  the  adhesions  is  usually  followed  by  a  complete  restoration  to  health; 
but  unfortunately,  as  a  rule,  new  adhesions  form. 

It  is  also  possible  for  a  diffuse  form  of  perihepatitis  to  develop  after 
inflammation  of  the  gall-bladder  or  of  the  intrahepatic  bile-passages, 
'particularly  of  those  that  are  situated  immediately  beneath  the  cap- 
sule of  the  liver  (Leichtenstern,  Raynaud  and  Sabourin).  If  this  occurs, 
the  first  symptom  to  be  noticed  will  be  a  distinct  respiratory  friction 
sound ;  wliich,  later,  may  be  heard  over  a  large  area.  The  liver,  as  a 
rule,  is  very  sensitive  to  pressiu-e.  Singultus  may  occur  as  a  result  of 
irritation  of  the  diaphragm.  Gerhardt  states  that  he  has  heard  the 
respiratory  friction  sound  described  above  in  the  region  of  the  gall- 
bladder following  transitory  attacks  of  gall-stone  colic.  The  perihepa- 
titis under  discussion  ultimately  must  lead  to  a  thickening  and  later  to 
a  contraction  of  GUsson's  capsule  and  of  the  peritoneum  covering  the 
surface  of  the  liver;  and,  in  addition,  strands  of  connective  tissue  may 
extend  from  the  surface  of  the  organ  into  the  interior,  and  in  this 
manner  cause  atrophy  of  the  liver  (Poulin). 

Many  authors  consider  diabetes  mellitus  one  of  the  possible  sequels 
of  cholelithiasis,  for  the  reason  that  these  investigators  have  found  sugar 
in  the  urine  at  different  times  following  attacks  of  gall-stone  colic.  Naunyn 
has  submitted  these  views  to  sharp  criticism  and  has  demonstrated  that 
a  clear  and  positive  connection  cannot  be  proved  to  exist  in  the  prefeent 
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state  of  our  knowledge  between  the  two  conditions.  Most  of  the  cases 
were  probably  diabetics  in  whom  the  existence  of  cholelithiasis  had  not 
been  discovered  because  it  ran  its  course  without  causing  any  symptoms 
or  without  causing  any  disturbances  of  the  general  health  of  the  patient. 
Owing  to  the  severe  nervoLis  commotion  incident  to  an  attack  of  gall- 
stone cohc;  it  is  possible  that  the  excretion  of  sugar  in  cases  of  this  kind 
became  increased,  and  that  after  the  subsidence  of  the  attack  the 
excretion  of  sugar  was  again  reduced  or  disappeared  altogether.  In 
addition,  it  must  be  remembered  that  many  factors  that  may  lead 
to  cholelithiasis  may  also  cause  diabetes,  particularly  the  so-called  fatty 
form  of  the  disease.  If  cirrhosis  of  the  liver  is  present  at  the  same  time, 
it  may  be  that  an  alimentary  form  of  glycosuria  plays  a  certain  role. 
[Exner  *  fomid  sugar  in  all  but  one  of  40  patients  "olth  cholelithiasis, 
the  glycosuria  disappearing  in  from  three  to  four  weeks  after  operation. 
Zinn  f  found,  on  the  other  hand,  that  glycosuria  was  present  in  only  2 
out  of  89  cases;  Kausch  J  found  it  in  only  one  out  of  85  cases;  while 
Strauss  §  failed  to  produce  glycosuria  by  feeding  three  cases  of  chole- 
lithiasis with  100  gm.  of  glucose. — Ed.] 

If  the  disease  is  of  long  dm-ation  and  the  strength  of  the  bod}^  is 
severely  taxed,  and  particularly  if  chronic  and  persistent  icterus  is  present, 
emaciation,  cachexia,  and  anemia  are  seen.  It  has  even  been  stated 
that  the  latter  may  assume  the  character  of  a  pernicious  form  of  anemia. 
It  is  probable  that  some  of  the  retained  biliary  constituents  exercise 
a  deleterious  effect  on  the  blood-corpuscles. 

Finally,  disturbances  in  the  sphere  of  the  nervous  system  must  not 
be  underestimated.  They  are  caused  mainly  by  the  long-continued 
character  of  the  disease,  the  frequent  attacks  of  intense  pain,  the  dis- 
turbance of  sleep  and  of  the  power  to  move  about  freely,  and  other 
causes.  In  this  manner,  h3"steria,  neurasthenia,  melancholia,  or,  on  the 
other  hand,  states  of  excitement  may  be  produced.  Both  the  laity 
and  physicians  since  the  days  of  antiquity  have  known  that  such  nervous 
disturbances  may  develop  and  play  an  important  role  in  the  coLUse  of 
diseases  of  the  liver. 

[Opie  has  recently  been  able  to  demonstrate  the  close  etiologic  con- 
nection between  cholelithiasis  and  certain  cases  of  hemorrhagic  pan- 
creatitis. In  the  instance  observed  by  him  at  autopsy  a  small  concret 
tion  blocked  the  orifice  of  the  common  duct  and  the  pancreatic  duc- 
Ghowed  distinct  evidence  of  the  entrance  of  bile  into  its  lumen. — Ed.] 


PROGNOSIS. 

As  cholelithiasis  generally  runs  its  course  ■udthout  disturbance,  and 
only  rarely  causes  complicating  inflammation  of  the  bile-passages  and 
of  the  tissues  surrounding  them,  the  prognosis,  as  a  rule,  is  favorable. 
Gall-stones,  at  the  same  time,  always  constitute  a  danger  for  the  patient, 
as  they  may  at  any  time  begin  to  migrate  and  produce  inflammatory 
and  ulcerative  processes  which,  in  their  turn,  cause  a  variety  of  diseases. 
These  appear  at  times  when  they  are  least  expected,  and  may  suddenly 
attack  the  patient  and  endanger  his  life.     All  this  must  be  taken  into  con- 

*  Deutsche  vied.  Woch.,  Aug.,  1898,  4p.  491. 
t  Centralbl.  f.  innere  Med.,  Sept.  24,  1898. 
t  Deutsche  med.  Woch.,  Feb.  16,  1899. 
§  Berlin,  klin.  Woch.,  Dec.  19,  1898. 
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sideration  when  niakinf^  a  prognosis,  and  even  though  the  stones  be 
perfectly  qnicscent,  tlie  {jfognosis  in  regard  to  some  of  the  lesions  com- 
plicating cholelithiasis  must  be  guarded.  In  ca-ses  where  icteras  appears, 
or  where  colic  and  great  swelling  of  the  liver  or  of  the  gall-bladder  are 
present,  or  symptoms  appear  that  indicate  that  the  gall-stone  is  moving, 
the  prognosis  becomes  unfavorable.  Even  under  these  circumstances, 
however,  it  need  not  necessarily  be  altogether  bad. 

If  a  violent  form  of  intermittent  or  of  remittent  fever  appears,  or  if 
a  gall-stone  becomes  impacted  within  the  common  duct  and  cau.ses  per- 
manent obstruction  to  the  escape  of  bile,  the  prognosis  is  bad.  The  same 
can  be  said  if  signs  of  circumscriljed  jjcritonitis  appear,  or  if  empyema 
of  the  gall-bladder,  suppurative  cholangitis,  or  abscess  of  the  liver  com- 
plicate the  disease.  The  prognosis  is  particularly  bad  if  sudden  perfora- 
tion into  the  peritoneal  cavity  occurs,  and  if,  following  this  rupture, 
larger  or  smaller  quantities  of  the  contents  of  the  bile-pa.ssages  or  of  the 
gall-bladder  are  poured  into  the  abdomen,  the  contents  of  the  bile-passages 
being,  as  a  rule,  changed  and  abnormal,  and  therefore  dangerous.  The 
prognosis  is  also  very  bad  if  a  gall-stone  or  gall-stones  become  impacted 
in  the  intestine  and  cause  ileus,  or,  finally,  if  the  presence  of  a  carcinoma 
can  be  diagnosed  from  the  appearance  of  long-continued  icterus,  great 
loss  of  strength,  ascites,  etc. 

DIAGNOSIS. 

The  diagnosis  of  cholelithiasis  can  be  made  from  all  the  sjTnptoms 
discussed  above  in  all  their  essential  features. 

If  the  gall-stones  remain  quiescent,  the  diagnosis  may  often  be  very 
difficult.  In  many  instances  an  examination  of  the  region  of  the  Uver 
and  the  gall-bladder  '^•ill  lead  to  the  discovery  of  a  tumor  of  the  gall- 
bladder in  which  the  gall-stones  can  be  distinctly  felt.  This  can,  how- 
ever, rarely  be  done,  and  it  is  still  more  difficult  to  elicit  the  sensation 
of  crepitation  described  by  older  authors.  In  many  cases  the  walls  of  the 
gall-bladder  are  so  thick  that  the  gaU-stones  cannot  possibly  be  felt 
through  them.  Xodular  tumors  of  the  gall-bladder  may,  moreover,  be 
due  to  carcinoma  of  the  -viiscus.  In  the  case  of  the  latter  lesion,  however, 
the  further  course  of  the  di.sease,  and  the  discovery  of  metastases,  will 
clear  the  diagnosis.  Schwartz  describes  the  follo'U'ing  differences  between 
a  tirnior  of  the  kidney  and  an  enlarged  gall-bladder:  A  tumor  of  the  gall- 
bladder can  be  depressed  or  pushed  into  the  abdomen,  but  immediately 
returns  to  its  original  position ;  a  tumor  of  the  kidney,  on  the  other  hand, 
that  extends  into  the  region  of  the  liver,  will  remain  in  the  po.sition  into 
which  it  is  pressed  until  it  is  pushed  forward  again  by  the  hand  of  the 
physician.  Gerard-Marchand  calls  attention  to  the  fact  that  tumors 
of  the  gall-bladder  cannot  be  pushed  upward. 

Puncture  of  the  gall-bladder  and  palpation  of  the  contained  gall- 
stones is  quite  dangerous,  although  this  procedure  has  been  recommended 
by  Harley  and  others.  As  we  can  never  know,  however,  whether  the 
contents  of  the  gall-bladder  are  septic  or  not,  it  is  dangerous  to  puncture 
the  gall-bladder,  as  some  of  its  contents  may  exude  through  the  opening 
and,  if  it  should  be  infectious,  cause  peritonitis. 

Gall-stones  cannot  be  demonstrated  by  the  Rontgen  rays  for  the 
reason  that  they  are  permeable  for  these  rays  owing  to  the  cholesterin 
and  relatively  large  proportion  of  organic  matter  which  they  always  con- 
tain, as  well  as  to  the  obscuring  shadow  of  the  Uver. 
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In  the  majority  of  cases  an  attack  of  gall-stone  colic  will  be  the  first 
positive  sign  that  reveals  the  presence  of  gall-stones.  The  diffuse  pain 
and  the  other  vague  and  varying  sensations  complained  of,  the  feehng 
of  pressure  in  the  region  of  the  gall-bladder,  etc.,  are  all  of  subordinate 
importance  in  the  diagnosis  of  the  disease. 

It  is  also  possible  to  misinterpret  the  significance  of  the  attack  of 
cohc  and  to  confound  it  with  intestinal  colic,  cardialgia,  nervous  hepatic 
colic,  etc.  Whereas,  however,  in  the  case  of  peptic  ulcer  the  pain  is 
liable  to  occiu"  after  eating,  the  pain  in  gall-stone  colic  usually  appears 
toward  midnight;  that  is,  some  time  after  a  meal,  and  particularly  after 
some  error  of  diet  of  which  the  patient  has  been  guilty.  In  other  in- 
stances, again,  it  is  true,  the  attack  of  gall-stone  colic  may  occur  very 
soon  after  eating,  and  the  pain  may  even  be  felt  in  the  median  line,  in 
the  epigastric  region,  so  that  the  similarity  to  a  case  of  gastric  ulcer  is 
indeed  very  great.  The  pain  -^111  be  in  this  location  if  the  gall-stone  is 
impacted  near  the  orifice  of  the  common  duct.  Violent  retching  and 
vomiting  are  more  frequently  seen  in  gall-stone  colic  than  in  the  other  con- 
dition. In  intestinal  colic  the  pain  is  usually  located  in  the  right  hypochon- 
driac region  and  is  not  quite  so  violent;  and,  as  a  rule,  it  disappears  as 
soon  as  belching,  the  passage  of  flatus,  or  defecation  occurs.  Lead  cohc 
is  a  disease  that  causes  very  ^dolent  symptoms,  and  the  pain  is  located  in 
a  region  so  similar  to  that  in  cholelithiasis  that  the  two  maj^  often  be  con- 
founded. The  former  is  seen  particularly  in  men,  whereas  the  latter 
occurs  more  frequently  in  women.  Certain  occupations,  the  handling 
of  lead  by  the  patient,  a  blue  line  on  the  gums,  the  absence  of  pain  and 
swelhng  of  the  liver  and  of  icterus,  will  all  speak  in  favor  of  lead  cohc. 
The  pain  of  renal  colic  is  situated  more  in  the  lumbar  region,  wliile  that 
of  gall-stone  colic  very  rarely  radiates  into  this  region.  The  former 
usually  radiates  along  the  course  of  the  ureter  into  the  bladder  and  the 
genitals,  while  tliis  rarely  happens  in  gall-stone  colic.  An  attack  of 
peritonitis,  particularly  if  it  is  localized  in  the  right  hypochondriac  region 
and  is  circumscribed,  may  cause  diagnostic  difficulties.  Collapse,  changes 
in  the  pulse-beat,  and  sensitiA'eness  to  pressure  may  be  observed  in  both 
conditions.  As  a  rule,  the  pain  on  pressure,  the  frequency  and  the 
smallness  of  the  pulse,  and  the  collapse  are  more  pronounced  in  periton- 
itis. At  the  same  time,  cases  of  inflammation  of  the  peritoneum  may 
occur  in  which  all  these  symptoms  are  indistinct  and  only  present  to  a 
slight  degree,  and,  on  the  other  hand,  all  these  symptoms  may  be  present 
in  an  aggravated  form  in  attacks  of  gall-stone  colic.  The  type  of  breath- 
ing, it  is  true,  is  almost  always  purely  costal  in  peritonitis,  while  in  gall- 
stone cohc  a  distinct  movement  of  the  diaphragm  -^^111  generall}"  be  seen. 
Further,  large  quantities  of  indoxyl  are,  as  a  rule,  voided  in  the  urine 
during  an  attack  of  peritonitis;  this  does  not  occm-  in  simple  uncompli- 
cated cholehthiasis.  It  is  often  possible  to  make  a  differential  diagnosis 
between  cholelithiasis  and  an  attack  of  perityphlitis  extending  upward 
along  the  right  side  of  the  abdominal  ca^dty  (as  a  result  of  dislocation 
of  the  appendix)  by  the  aid  of  this  indoxyl  reaction  of  the  urine. 

[Mention  must  be  made  of  the  possibihty  of  an  attack  of  gall-stone 
colic  being  erroneously  looked  upon  as  "gout  of  the  stomach."  The 
latter  is  extremely  rare,  and  the  diagnosis  should  never  be  positively 
made  except  by  exclusion  and  from  the  simultaneous  retrocession  of  more 
characteristic  distant  uratic  manifestations. — Ed.] 

Icterus  is  mthout  doubt  of  the  greatest  importance  in  the  recognition 
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of  chok'lithiasis.  It  is  true  that  (his  \aliial)i('  sipn  is  often  absont  in 
cases  where  the  <2;ail-stones  are  situated  in  the  cvstie  duct  or  in  the  intra- 
hejiatic  bile-pussaj^es,  or  where  they  pass  throufj;h  the  common  duct  very 
rapiilly.  The  change  in  the  intensity  of  icterus  is  of  particular  importance 
in  the  diagnosis  of  gall-stones.  In  the  catarrhal  form  of  icterus,  in  that 
form  of  icterus  that  is  the  result  of  compression  of  the  bile-ducts  from 
tumors  or  some  ext{>rnal  obstruction,  icterus  may  persist  for  weeks  and 
months  without  fluctuations  in  its  intensity.  This  may,  of  course,  also 
occur  if  the  ductus  choledochus  is  completely  occluded  for  a  long  time 
by  gall-stones.  This,  however,  rarely  occurs  in  simi)le  cholelithiasis;  it 
is  possibly  more  fre({uent  if  carcinoma  complicates  the  disease.  Icterus 
usually  appears  during  the  course  of  an  attack  of  gall-stone  colic  and 
soon  disappears  again.  As  a  rule,  this  icterus  is  not  very  severe,  but 
it  has  a  tendency  to  recur,  and,  even  if  it  persists  for  a  long  time,  con- 
siderable fluctuations  in  its  intensity  are  apt  to  occur.  At  the  same 
time  colored  and  acholic  stools  are  alternately  evacuated.  It  is  not 
at  all  necessary  that  icterus  of  the  skin  should  exist. 

AMiat  can  be  found  out  in  regard  to  the  localization  of  the  gall-stones 
— that  is,  whether  they  are  located  in  the  gall-bladder,  the  cystic  duct, 
the  common  duct,  etc. — has  been  described  in  the  section  on  symptomat- 
ology; and  the  same  statements  apply  to  the  diagnosis  of  ulceration, 
the  formation  of  fistulae,  the  entrance  of  gall-stones  into  the  intes- 
tine, etc. 

From  a  therapeutic  point  of  \dew,  it  is,  in  addition,  important  to 
determine  whether  pyogenic  organisms  have  penetrated  the  bile-passages ; 
in  other  words,  it  is  important  to  determine  the  presence  or  absence 
of  suppurative  cholangitis  and  cholecystitis. 

The  chief  symptom  of  these  conchtions  is  the  appearance  of  an  inter- 
mittent or  remittent  type  of  fever  of  long  duration.  At  the  same  time 
a  tumor  of  the  spleen  may  be  noticed,  while  septicopyemic  metastases  in 
other  organs  and  symptoms  of  infectious  endocarditis  point  toward  the 
diagnosis.  Empyema  of  the  gall-bladder  produces  SAvelling  of  and  pain  in 
the  organ.  Sometimes  it  is  possible  to  aspirate  a  purulent  fluid.  Puncture 
of  the  gall-bladder,  however,  is  severely  condemned  by  the  majority 
of  physicians,  and  particularly  by  surgeons,  for  the  reason  that  great 
danger  of  peritonitis  exists  in  case  some  of  the  contents  of  the  gall-bladder 
should  enter  the  abdominal  ca^dty.  Even  if  all  possible  precautions 
are  taken, — if,  for  instance,  very  thin  needles  are  employed,  etc., — a 
circumscribed  form  of  peritonitis  will  almost  invariably  be  produced. 
Naunyn — who,  by  the  way,  is  a  strong  advocate  of  exploratory  puncture 
of  the  gall-bladder  for  diagnostic  purposes — makes  this  statement  himself . 
In  cases  where  the  walls  of  the  gall-bladder  are  ver}'  thin  and  are  under 
pressure  from  the  tension  of  the  fluid  they  inclose,  it  will  be  well  to  be 
exceptionally  careful.  After  the  little  operation,  an  ice-bag  should  be 
apphed  to  the  region  of  the  gall-bladder  and  the  patient  kept  in  bed 
for  at  least  eight  hours.  If  the  fluid  that  is  aspirated  is  dark  browTi  or 
yello\\'ish  in  color  and  contains  some  of  the  bile-constituents  but  no 
micro-organisms,  then  we  are  dealing  T\ith  a  simple  ectasy  of  the  gall- 
bladder; if  a  colorless  or  sHghtly  colored  fluid  containing  mucus  or  squa- 
mous epithehum  but  no  bile  comstituents  is  aspirated,  and  if  this  fluid  is 
watery  or  viscid,  then  we  have  hydrops  of  the  gall-bladder;  again,  if  the 
fluid  aspirated  is  colorless  or  slightly  bile-stained  and  contains  albumin, 
■desquamated  cyUndric  and  squamous  epithehum,  micro-organisms,  in 
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particular  Bacillus  coli,  we  are  dealing  ^yiih  cholecystitis  seropuru- 
lenta;  finally,  if  the  fluid  is  purulent  and  contains  no  bile  whatever,  the 
case  is  one  of  empyema  of  the  gall-bladder  (Ivleefeld). 

The  formation  of  abscesses  of  the  liver,  which  are  as  a  rule  multiple, 
frec{uently  cannot  be  recognized.  In  manj^  instances  the  abscesses  are 
in  a  location  where  they  cannot  be  palpated;  circumscribed  pain,  fluctua- 
tion, etc.,  may  be  absent;  while  exploratory  puncture  for  diagnostic 
pm-poses  is  as  dangerous  here  as  in  empyema  of  the  gaU-bladder.  (For 
details  see  the  section  on  abscess  of  the  hver.)  The  existence  of  this 
lesion  can  be  suspected  if  the  symptoms  of  suppurative  cholangitis  persist 
for  a  very  long  time  in  cholehthiasis,  if  the  liver  is  painful,  if  s}Tnptoms 
of  p3'emia  appear,  and  if  purulent  inflammation  of  neighboring  parts 
can  be  recognized. 

In  all  cases  of  cholelithiasis  the  most  positive  criterion  for  the  presence 
of  gall-stones  is  the  discovery  of  concretions  in  the  stools.  While  some 
authors— as,  for  instance,  Wolff — claim  to  haA^e  found  them  in  all  cases, 
still  there  are  instances  in  which  they  cannot  be  discovered  in  spite  of 
the  most  careful  and  diHgent  search.  They  may  be  retained  -within 
the  gall-bladder  or  the  bile-passages  and  there  cause  attacks  of  colic 
from  time  to  time;  they  may  also  become  disintegrated  in  the  intestine 
or  may  be  retained  witliin  the  bowels  for  a  long  time  even  vithout  pro- 
ducing any  of  the  symptoms  of  occlusion  or  of  ileus.  For  all  these  reasons 
it  is  often  necessary  to  search  the  stools  for  days  before  they  are  found. 
It  is  not  well  to  employ  the  old  method  of  Prout,  which  consists  in  diluting 
the  stools  with  water,  in  stirring  them  and  then  hmiting  the  examination 
to  the  particles  that  float  on  top;  but  the  stools,  after  dilution  with  water, 
should  be  filtered  through  a  fine  sieve  and  the  residue  washed  out  re- 
peatedly with  water;  it  is  not  adA'isable  during  this  manipulation  to 
crush  the  stools,  for  the  reason  that  the  more  recently  formed  stones  are 
often  very  soft  and  may  be  crushed  beyond  recognition.  If  the  stools 
are  analyzed  as  above,  it  \\ill  often  be  possible  to  detect  the  presence 
of  very  smaU  and  quite  soft  stones.  Gall-stones  may  readily  be  con- 
founded with  all  sorts  of  pips  and  kernels  from  berries,  pears,  etc. ;  in 
addition,  small  hardened  masses  of  fecal  matter,  and  concretions  of  cal- 
cium- and  magnesia-soaps,  that  are  found  after  an  abundant  ingestion  of 
fat,  may  lead  to  confusion.  If  the  masses  found  are  carefully  examined 
for  cholesterin,  bile-pigment,  and  the  characteristic  structure  of  gall- 
stones, mistakes  of  this  kind  are  not  Hable  to  happen. 

[The  "ball-valve"  stone  in  the  common  duct  at  times  gives  rise  to 
difficulties  in  diagnosis.  The  recurrence  of  attacks  of  pain,  followed  by 
fever  and  increasing  icterus,  make  a  picture  easily  recognized  if  the 
condition  is  borne  in  mind. — Ed.] 


PROPHYLAXIS. 

In  order  to  prevent  the  formation  of  gall-stones  the  folloTA^ng  mea- 
sures, recommended  in  our  discussion  on  the  etiology  of  gall-stones^ 
should  be  employed: 

1.  Stasis  of  bile  should  be  prevented. 

2.  All  factors  that  may  lead  to  an  infection  of  the  bile-passages^ 
and  in  this  manner  to  a  stone-forming  catarrh,  should  be  strenuously 
avoided. 

If  sufficient  care  is  taken  that  the  clothing  in  the  region  of  the  fiver 
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ami  tlic  fjall-l)l;i(l(lcr  is  not  loo  li^lit,  con^cstioii  of  tlicsc  parts  is  not 
so  liahlo  to  occur.  In  subjects,  therefore,  whose  ))oiies  are  slender  and 
delicately  constructed,  who* are  thin  with  a  poorly  developed  muscular 
system  and  no  adipose  layer,  ti«]cht  corsets  should  be  forbidden;  and 
they  should  be  instructed  never  to  wear  tip;ht  skirt-bands  nor  to  attach 
their  clothinp;  by  tifjiit  l)aiuls  nor  to  wear  tip;ht  a[)ron-bands,  belts,  etc. 
Women  who  are  constructed  in  this  way  should  be  told  to  wear  loose 
clothinjj  and  corsets  that  are  made  like  jackets  and  are  suspended  by 
shoulder-straps  and  that  jH'rmit  the  other  clothing,  sliirts,  luiderwear, 
etc.,  to  be  buttoned  on  (see  page  395).  If  the  clotliing  is  arranged  in  this 
way,  its  weight  will  be  brought  to  bear  on  the  shoulders  and  not  on  the 
epigastric  and  hypochondriac  regions.  It  is  also  well  to  advise  people 
predisposed  to  gall-stones  and  of  the  peculiar  build  described  above  to 
loosen  their  clothing  after  eating;  i.  e.,  as  soon  as  the  flow^  of  bile  begins. 

Physical  exercise  also  counteracts  the  stasis  of  bile.  Walking, 
gymnastic  exercises,  fencing,  horseback-riding,  etc.,  are  efficient  pre- 
ventives. Bathing,  too,  may  exercise  a  fa^'oral)le  effect,  particularly 
with  swimming.  In  the  case  of  those  who  cannot  or  will  not  perse^•ere 
in  these  exercises,  it  may  be  well  to  advise  massage  of  the  body  or  medico- 
mechanical  exercises.  Energetic  physical  exercise  influences  the  flow 
of  bile  not  only  directly  and  mechanically,  but  also  indirectly  by  increas- 
ing the  peristaltic  action  of  the  bowels  and  the  evacuation  of  the  contents 
of  the  intestine. 

Constipation  must  be  relieved  as  much  as  possible  by  the  adminis- 
tration of  laxatives,  particularly  of  Glauber's  and  Epsom  salts.  In  the 
same  way  a  course  in  one  of  the  bathing  resorts,  such  as  Carlsbad,  Marien- 
bad,  Kissingen,  etc.,  may  act  in  a  prophylactic  manner. 

Fr.  Hoffmann  has  sounded  a  warning  against  eating  at  too  long  inter- 
vals. Frericlis  has  also  emphasized  tliis,  for  the  reason  that  under  these 
conditions  the  bile  is  retained  too  long  in  the  bile-passages  and  the  gall- 
bladder. A  diet  that  is  too  uniform  and  that  contains  too  much  fatty 
food  is  also  to  be  avoided.  A  regime  of  this  kind  seems  to  predispose 
to  catarrh  of  the  stomach  and  intestine,  and  this  may  readily  extend  to 
the  bile-ducts. 

Particular  care  should  be  taken  to  avoid  all  infections  of  the  intes- 
tine, so  ob\'iating  the  development  of  a  stone-forming  catarrh  of  the 
bile-passages.  It  is,  of  course,  a  difficult  matter  to  guard  against  these 
infections,  because  a  small  ciuantity  of  spoiled  food  or  any  of  the  patho- 
genic germs  may  induce  infectious  processes  of  different  kinds.  As 
accidents  of  this  kind  are  most  apt  to  occur  if  the  diet  is  too  uniform 
or  if  too  much  food  is  eaten,  so  that  the  digestion  is  overtaxed  in  one 
or  in  several  directions,  it  will  be  best  to  advise  a  moderate  mode  of  Hfe 
and  the  taking  of  a  mixed  and  not  too  abundant  diet.  The  general 
rules  and  regulations  formulated  in  the  paragraphs  on  diet  in  the  section 
on  treatment  may  be  followed  to  advantage.  A  close  observance  of 
these  rules  will  do  much  toward  an  avoidance  of  gall-stone  formation. 

TREATMENT. 

The  treatment  of  gall-stones  will  depend  greatly  on  the  presence 
or  absence  of  complications;  i.e.,  whether  the  object  desired  is  simply 
to  remove  gall-stones  that  may  be  present,  and  thus  do  away  with  the 
symptoms  caused   by  their  presence,  or  whether  the  disease  is  com- 
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plicated  by  cholecystitis  and  cholangitis  and  it  is  desired  to  cure  or  relieve 
these  conditions. 

In  the  former,  the  regular  form  of  gall-stone  disease,  dietetic  mea- 
sures, the  drinking  of  certain  waters,  etc.,  and  treatment  with  drugs 
must  be  chiefly  considered.  In  rare  cases  only  will  it  be  necessary  to 
consider  the  advisability  of  surgical  measures  from  the  beginning. 

In  the  dietetics  of  cholelitliiasis  the  \dews  of  different  authorities 
are  in  part  diametrically  opposed.  This  is  explainable  from  the  different 
views  entertained  by  different  authors  in  regard  to  the  formation  of 
gall-stones,  the  genesis  of  cholesterin,  the  importance  of  intestinal 
catarrhs,  etc.,  some  of  these  views  being  necessarily  quite  incorrect. 

Some,  as  Bouchard,  J.  Ivraus,  and  others,  debar  all  fatty  food,  for  the 
reason  that  they  believe  that  such  a  diet  increases  the  formation  of  choles- 
terin. They  base  their  view  on  certain  investigations  that  seemed  to  show 
that  the  administration  of  large  quantities  of  fatty  food  causes  an  in- 
crease in  the  quantity  of  cholesterin.  Naun^m  and  Thomas  oppose  and 
combat  this  idea.  According  to  Jankau,  the  introduction  of  cholesterin 
itself  into  the  organism  does  not  increase  the  amount  of  cholesterin 
formed.  The  amount  of  cholesterin  is  dependent  on  the  degree  of  catarrh 
present  in  the  bile-passages. 

On  the  other  hand,  the  administration  of  large  quantities  of  fat,  as 
recommended  by  Dujardin-Beaumetz,  is  not  indicated,  as  the  cholagogue 
action  which  he  claims  for  fat  is  only  slightly  manifested;  in  fact,  could 
not  be  determined  at  aU  in  several  investigations  that  were  undertaken 
for  this  purpose. 

It  seems  well  in  the  case  of  gall-stones  to  avoid  the  ingestion  of  too 
much  fat,  for  the  reason  that  such  a  diet  seems  to  predispose  particularly 
to  disturbances  of  the  gastric  digestion,  and  may  in  this  manner  lead  to 
the  formation  of  intestinal  catarrhs  which,  in  their  turn,  may  extend  to 
the  bile-passages.  For  the  same  reason  the  patients  should  be  advised 
to  avoid  all  excesses  of  whatever  kind,  including  excessive  eating  and 
drinldng,  the  abuse  of  alcohol,  of  spices,  etc.  These  restrictions  will  be 
particularly  indicated  in  all  those  cases  in  which  disturbances  of  gastric 
or  intestinal  digestion,  such  as  catarrhal  conditions,  already  exist.  In 
all  cases  of  this  character  it  will  be  well,  therefore,  to  advise  a  very  Ught 
and  readily  digestible  diet,  corresponding  to  the  abnormal  digestive 
conditions  indicated.  The  most  suitable  diet  seems  to  be  a  mixed  one 
containing  plenty  of  proteid,  not  too  scanty  or  uniform,  so  that  an  abun- 
dant quantity  of  bile-acids  is  produced,  and  so  that  the  flow  of  bile  may 
be  stimulated  and  maintained.  It  is  a  good  plan  to  advise  frequent 
meals  only  three  hours  apart  during  the  course  of  the  day.  It  seems 
superfluous  to  advise  eating  something  in  the  middle  of  the  night  as  long 
as  the  patient  will  siuely  eat  a  breakfast  soon  after  rising.  It  is  also 
well  to  advise  the  ingestion  of  an  abundant  amount  of  fluid,  for  while 
an  abundant  or  an  excessive  amount  of  water  does  not  stimulate  the 
flow  of  bile  or  increase  it,  at  the  same  time  too  little  water  is  known  to 
cause  thickening  of  the  bile,  and  in  this  manner  possibly  indirectly  con- 
stitute an  impediment  to  its  flow. 

Bramson  has  argued  particularly  against  the  use  of  water  containing 
much  calcareous  material,  as  he  believes  that  this  will  lead  to  an  in- 
creased excretion  of  chalky  matter  through  the  bile.  Hankau,  however, 
has  demonstrated  that  the  ingestion  of  water  containing  much  lime 
does  not  lead  to  an  increased  excretion  of  this  substance  in  the  bile, 
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and  tliat  the  amount  of  calciuni  <'xcr('t('(l  in  the  bile  is  independent  of 
the  amount  inji;t'stc<l  at  an}'  fj;iv('n  time. 

In  order  to  promote  an  unobstructed  flow  of  bile,  it  is  necessary  to 
instruct  the  patient  to  wear  loose  clothiiifi; — a  point  already  discussed 
in  tlie  section  on  the  prophylaxis  of  gall-stone  formation.  For  tliis 
reason  women  should  be  advised  to  wear  loose,  soft,  and  wide  corsets 
attached  by  shoulder-straps;  to  these  the  skirts,  etc.,  should  be  attached 
by  buttons,  and  all  tight  belts,  skirt-bands,  or  other  supports  constricting 
the  waist  should  hv  discarded.  After  eating,  particular  care  should  ha 
taken  that  the  i)atient  rests  quietly  and  that  the  clothing  is  loosened. 

Exercise  favors  the  flow  of  bile,  and  for  this  reason  patients  who 
are  lazy  and  fat  should  be  induced  to  take  regular  physical  exercise. 
Walking  is  a  very  good  form  of  exercise;  and,  pai'ticularly  in  the  case 
of  women,  long  walks  should  be  advised.  Domestic  duties,  housework 
of  all  kinds,  do  not  furnish  sufficient  exercise  of  the  right  kind,  since 
patients  in  doing  housework  sit  down  or  stand  a  great  deal  more  than 
they  realize.  Other  forms  of  exercise  are  also  good,  as,  for  instance, 
horseback-riding,  riding  a  bicycle,  rowing,  swimming,  mountain-climbing, 
gymnastic  exercise,  medico-mechanical  exercises,  etc.  In  the  course 
of  such  exercises  it  may  happen  that  a  gall-stone  becomes  dislodged  and 
begins  to  wander,  so  that  an  attack  of  colic  is  produced  in  this  manner. 
This  may  happen  during  horseback-riding,  jumping,  dancing,  etc.  In 
case  the  gall-stone  passes  through  the  ducts  and  is  evacuated,  such  an  acci- 
dent "uill  of  course  in  its  ultimate  consequences  be  of  use  to  the  patient. 
On  the  other  hand,  it  may  of  course  happen  that  gall-stones  become 
lodged  in  the  cystic  or  the  common  duct  and  remain  firmly  impacted. 
In  a  case  of  this  kind  all  the  unfortunate  results  of  such  an  occurrence 
may  be  witnessed — inflammatory  processes  may  be  set  up  in  the  vicinity 
of  the  stone,  icterus  may  occur,  or  perforation  of  the  duct  with  all  its 
sequels  may  take  place.  It  may  also  ha]i])cn  that  rapid  or  sudden 
motions  of  the  body  ma}''  cause  an  impacted  gall-stone  to  perforate  the 
walls  of  the  duct  in  cases  where  the  latter  had  become  attenuated,  an 
occurrence  from  which  serious  damage  may  result.  In  uncomplicated 
cases  of  cholelithiasis  the  latter  emergency  will  be  exceedingly  rare.  In 
cases  where  the  presence  of  ulcerative  processes  or  of  other  complica- 
tions is  suspected,  the  patient  should  be  warned  against  indulging  in  too 
^'iolent  exercise,  and  should  be  particularly  advised  against  performing 
sudden  movements  that  cause  a  succussion  of  the  body.  Among  these 
may  be  mentioned  horseback-riding,  jumping,  dancing,  or  such  acts  as 
riding  in  a  wagon  ■^•ith  bad  springs  over  defective  roads. 

Massage  of  the  body  acts  favorably  in  the  same  sense  as  exercise 
of  other  kinds.  In  cases  where  the  sluggishness  of  the  bowels  can  be 
relieved  by  massage,  the  effect  is  especially  good,  as  an  increased  peris- 
taltic action  of  the  bowels  is  induced,  and  this  is,  as  a  rule,  transferred 
to  the  bile-ducts,  by  which  the  musculature  of  the  bile-passages  is  stimu- 
lated to  increased  action  and  the  stagnation  of  bile  counteracted  and 
corrected.  Direct  massage  of  the  gall-lDladder  rarely  leads  to  an  evacua- 
tion of  gall-stones,  although  some  cases  are  on  record  in  which,  follo\\'ing 
repeated  palpation  and  manipulation  of  the  gall-bladder,  gall-stones 
were  induced  to  move,  entered  the  bile-ducts,  and  were  finally  evacuated. 
Van  Swieten  long  ago  recommended  tapping  the  gall-bladder  with  the 
fingers  in  the  treatment  of  gall-stones.  The  employment  of  electricity, 
38 
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either  in  the  form  of  the  galvanic  or  of  the  faradic  current,  has  been 
advised  by  some  authors,  but  is  of  doubtful  value. 

For  a  great  many  3-ears  one  of  the  aims  in  the  treatment  of  chole- 
hthiasis  has  been  to  promote  the  solution  of  gall-stones  within  the  bile- 
passages  after  they  had  formed  there.  All  attempts  in  this  direction 
have,  however,  so  far  been  altogether  unsuccessful.  It  may  at  times 
occiu-  that  a  solution  of  gall-stones  takes  place.  Naunyn  has  demonstrated 
this  by  introducing  gall-stones  into  the  gall-bladder  of  dogs.  Normally 
disintegration  and  fragmentation  of  gall-stones  is,  moreover,  quite  fre- 
quently observed.  The  bile  is  a  good  solvent  for  cholesterin,  but  not 
to  such  a  degree  for  stones  that  contain  a  considerable  portion  of  calcium. 
The  alkaline  salts  of  the  bile-acids  in  particular  seem  to  exercise  this 
effect  (Schiff  and  others).  As  gall-stones  are  soluble  in  alkaUne  fluids, 
alkahes  were  recommended  for  the  treatment  of  gall-stones  (Fr.  Hoff- 
mann) even  as  early  as  the  eighteenth  century.  Since  that  time  their 
value  in  the  treatment  of  gall-stones  has  become  estabhshed.  They  are 
employed  especially  in  the  form  of  different  mineral  waters,  as  the  waters 
of  Carlsbad,  Vichy,  Ems,  Bertrich,  and  many  others.  Warm  saUne 
waters  have  also  been  recommended  for  this  purpose,  as  the  waters  of 
Wiesbaden,  Soden,  Nauheim,  and  others.  Some  benefit  is  unquestion- 
ably derived  from  the  use  of  these  waters.  From  all  experimental  in- 
vestigations, however,  it  seems  more  than  doubtful  whether  these  waters 
in  any  way  influence  the  alkalinity  of  the  bile  and  in  this  manner  dis- 
solve gall-stones.  Their  cholagogue  action  is  also  doubtful  and  has 
not  been  experimentally  demonstrated.  Many  authors  attribute  a 
beneficial  effect  to  the  large  quantities  of  water  that  are  swallowed  in 
the  course  of  such  a  line  of  treatment  (Leichtenstern),  and  express  the 
behef  that  the  ingestion  of  all  this  fluid  promotes  the  flow  of  bile  and 
causes  an  increased  excretion.  Animal  experiments,  however,  do  not 
show  that  such  an  effect  on  the  bile  is  exercised  by  excessive  drinking 
of  water.  It  is  probable  that  the  effect  of  large  quantities  of  water  on 
the  stomach  and  the  intestine  is  the  chief  factor  and  acts  favorably  on 
the  bile-passages.  Catarrhal  conditions  of  these  organs  are  ameliorated 
by  this  procedure  and  indirectly  act  on  similar  catarrhal  conditions 
that  may  be  present  in  the  bile-ducts  or  the  gall-bladder.  The  waters 
of  those  springs  that  contain  Glauber  salts  act  favorably  on  the  bowels, 
promote  regular  evacuations,  and  in  this  manner  the  peristaltic  action 
of  the  bowel  musculature  is  stimulated,  and  this  stimulus  is  transmitted 
to  the  musculature  of  the  bile-ducts,  causing  increased  peristalsis  in  these 
parts  and  aiding  the  passage  of  the  gall-stone.  Consequently  the  drink- 
ing of  these  waters  is  often  followed  by  the  passage  of  gall-stones.  The 
use  of  bitter  waters — a  course  of  treatment  in  Marienbad  and  other 
places — often  leads  to  the  same  result.  The  change  in  the  mode  of  Ufe 
of  the  patients  during  the  time  they  are  taking  the  course  of  treatment 
plays  a  most  important  role,  the  regulation  of  physical  exercise,  the 
moderation  and  regulation  of  the  diet,  and  other  features  explaining  to 
a  great  extent  the  beneficial  effects  of  the  waters  of  Carlsbad,  Vichy, 
and  of  other  places.  This  also  explains  why  certain  patients  who  could 
be  benefited  as  much  if  they  remained  at  home,  lived  sensibly,  and  took 
Carlsbad  waters,  bicarbonate  of  sodium,  Glauber  salts,  or  rhubarb,  never 
really  notice  any  benefit  until  they  go  to  the  different  watering-places 
and  take  the  waters  there.  It  appears  to  these  patients  that  all  their 
complaints  are  much  relieved  as  soon  as  they  arrive  at  these  places,  and, 
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in  fact,  (lie  ticatinciit  they  uiidcrpjo  is  often  followed  hy  the  passafje  of 
gall-stones,  etc. 

The  (litTerent  lierl)  extracts  that  were  formerly  so  jjopular  (Hoffmann 
and  others)  ])rol)ably  act  in  a  similar  manner,  the  achninistration  of 
these  infusions  having  been  based  on  (llisson's  observation  that  in  cattle 
gall-stones  seem  to  disappear  in  summer  as  soon  as  the  animals  begin 
to  eat  gr(>en  herbs  and  grass. 

The  administration  of  fats,  particularly  of  olive  oil,  has  also  been 
recommended  in  order  to  promote  the  dissolution  of  gall-stones.  It 
is  iloubtful,  however,  whether  fats  really  enter  tiie  bile,  although  Virchow 
and  Thoma  have  made  statements  to  this  effect.  At  all  events,  they 
cannot  possibly  exercise  any  effect  on  gall-stones  that  consist  largely 
of  chalky  material. 

Durandc,  in  1782,  recommended  a  remedy  that  created  a  great  deal 
of  interest.  It  consisted  of  equal  parts  of  ether  and  turpentine.  Accord- 
ing to  this  author,  twenty  to  thirty  drops  of  the  remedy  should  be  taken 
three  to  four  times  daily.  In  man>'  cases  the  bad  taste  of  this  remedy 
makes  it  difficult  to  take  (Pujol,  J.  P.  Frank,  and  others),  for  which 
reason  Durande  modified  his  prescription  and  ordered  a  mixture  of  three 
parts  of  ether  with  one  part  of  turpentine.  Later  Soemmering  and 
others  used  ether  alone  mixed  with  the  yolk  of  an  egg.  Of  late  years 
the  remedy  has  again  been  recommended  by  Lewaschew,  who  bases  his 
recommendation  on  the  experiments  of  Botkin  and  on  his  own  experi- 
ence. It  is  true  that  ether  and  turpentine  are  excreted  in  part  by  the 
bile,  but  in  so  small  a  c[uantity  that  they  cannot  possibly  exercise  a  sol- 
vent effect.  "\'allisnieri  recognized  this  quite  correctly  long  before  Du- 
rande recommended  the  remedy,  and  disco^'ered  the  fact  that  gall-stones 
are  soluble  in  turpentine,  but  refrained  from  advising  the  internal  use  of 
the  remedy  for  the  solution  of  gall-stones  for  the  reason  stated.  Some 
authors  (Frerichs)  have  attributed  the  favorable  effect  sometimes  exer- 
cised by  Durande's  remedy  in  cases  of  gall-stones  to  the  calming  effect 
of  the  ether;  while  others  state  that  peristalsis  is  stimulated  or  that  efforts 
at  vomiting  are  induced  that  help  to  expel  the  stone.  It  is  known  that 
ipecacuanha  and  tartar  emetic  have  iDeen  employed  for  the  same  purpose. 
Duparcque  has  seen  beneficial  effects  follow  the  administration  of  a  mix- 
ture of  ether  and  castor  oil. 

Chloroform  belongs  to  the  same  class  of  remedies.  This  drug  was 
recommended  by  Corlieu,  Bouchut,  Gobley,  and  others.  As  a  rule,  it  is 
administered  in  the  close  of  5  or  6  drops  in  water  or  of  1  gm.  in  150  of 
water,  a  tablespoonful  being  given  at  a  time;  or  it  may  be  given  in  cap- 
sules of  0.1  gm.  Many  physicians  recommend  the  drug  highly;  others 
claim  to  have  seen  no  benefit  from  its  employment.  It  does  not  seem 
to  possess  any  anodyne  properties  and  cannot  sto]:)  the  pain  of  an  attack 
of  colic.  If  ether  or  chloroform  is  inhaled  during  the  attack,  according 
to  Murchison,  the  effect  is,  of  course,  different. 

The  oil  treatment  even  to  this  day  plays  a  prominent  role  in  the  treat- 
ment of  gall-stones.  This  method  is  of  American  origin,  was  first  intro- 
duced by  Kennedy,  and  later  advocated  warmly  by  Chauffard  in  France 
and  Rosenberg  in  Germany.  [Lindley  Scott  *  found  no  difference  in 
the  solvent  action  of  petroleum  or  almond  and  olive  oil.  A  quarter  of 
the  weight  of  calculi  was  lost  in  twelve  hours,  a  half  of  their  weight  in 
twenty-four  hours,  and  all  but  the  nucleus  was  dissolved  in  thirty-six 
*  Brit.  Med.  Jour.,  Sept.  25,  1887,  p.  798. 
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hours. — Ed.]  It  is  erroneous  to  attribute  a  cholagogue  action  to  oil,  as 
has  been  done  by  several  writers.  Rosenberg  recommends  the  adminis- 
tration of  180  to  200  gm.  of  olive  oil  "^^dth  0.5  of  menthol,  20  to  30  gm.  of 
cognac,  and  the  yolks  of  two  eggs  to  be  taken  in  one  or  in  several  doses. 
Senator  has  recommended  the  use  of  lipanin  instead  of  olive  oil,  Blum 
ad\dses  the  oleate  of  sodium.  [Clemm  *  also  employs  the  latter  remedy 
in  doses  of  0.75  gm.,  and  Artault  f  has  claimed  a  prophylactic  effect 
from  the  taking  of  8  to  16  minims  of  olive  oil  before  breakfast  for  ten 
days  in  each  month. — Ed.]  It  is  probably  best  to  swallow  the  disagree- 
able remedy  at  one  dose  instead  of  distributing  it  in  tablespoonful  doses 
over  the  whole  day,  although  the  latter  plan  has  many  advocates. 
Friedr.  Hoffmann,  it  may  be  mentioned,  recommended  almond  oil  for 
the  treatment  of  gall-stones  in  the  eighteenth  century ;  cottonseed  oil,  too, 
has  been  recommended.  It  is  true  that  after  the  administration  of  these 
different  oils  gall-stones  often  pass.  The  best  explanation  for  this  is 
that  the  remedy,  hke  many  other  drugs,  acts  as  an  emetic  or  a  laxative, 
and  in  this  manner  promotes  the  empt^v'ing  of  the  bile-passages.  There 
can  be  no  question  in  regard  to  the  utility  of  castor  oil,  and  this  drug 
has  often  been  employed  with  great  ad^'antage.  Another  factor  must  be 
remembered  in  judging  of  the  value  of  all  these  oils  in  promoting  the 
passages  of  gall-stones,  and  that  is  the  possibihty  of  their  forming  con- 
cretions of  saponified  oleic  acid  in  the  intestine.  These  masses,  when 
they  appear  in  the  stools,  may  A^ery  well  simulate  small  gall-stones 
(Chauffard,  Dupre,  Rosenberg,  Prentiss,  Fiirbringer,  and  others).  Pujol 
long  ago  described  masses  of  this  kind  formed  from  almond  oil.  Un- 
digested particles  of  food,  pieces  of  pear,  etc.,  may  also  lead  to  errors. 

Enemata  of  400  to  500  c.c.  (13  to  17  fiuidounces)  of  oil  at  30°  C. 
(86°  F.),  at  first  recommended  by  Blum,  may  act  favorably  by  regulating 
the  action  of  the  bowels.  They  should  be  given  at  first  daily,  later  at 
longer  intervals. 

Glycerin  administered  with  Vichy  in  daily  doses  of  15  to  20  gm.  seems 
to  be  without  value.     Tliis  treatment  was  first  recommended  by  Ferraud. 

The  attempt  has  frequently  been  made  to  introduce  calomel  into 
the  therapeutics  of  choleUtliiasis,  as  has  been  done  lately  b}^  Sacharjin. 

Very  often  the  physician  is  called  while  the  patient  is  suffering  from 
an  attack  of  gall-stones,  and  it  is  his  first  duty  to  alleviate  the  suffering. 
He  must  also  attempt  to  cut  short  the  attack  by  promoting  the  passage 
of  the  stone,  and,  finally,  avoid  many  of  the  complications,  like  ulcera- 
tion, inflammation  of  the  surrounding  tissues,  etc.,  that  might  follow 
impaction  of  the  stone. 

Opium  or  morphin  has  for  a  long  time  been  recommended  to  stop 
the  pain  (van  Swieten,  Coe,  J.  P.  Frank,  and  others).  These  drugs 
not  only  relieve  the  great  pain,  but  also  help  to  relax  the  spasm  of  the 
muscles  of  the  bile-ducts.  Pujol,  it  is  true,  warns  against  this  procedure 
because  he  fears  that  the  gall-stone  mil  remain  where  it  is,  and  in  this 
manner  "the  wolf  be  locked  up  in  the  sheepfold";  but  as  it  is  kno\\m 
that  the  spasmodic  contractions  of  the  muscles  of  the  walls  of  the  bile- 
ducts  are,  if  anything,  an  obstacle  to  the  free  passage  of  the  gall-stone, 
an  arrest  of  these  contractions  can  only  be  of  use.  The  administration 
of  narcotics  is  therefore  indicated,  and  is  of  value  in  promoting  the  pas- 
sage of  a  gall-stone.  At  first  a  hypodermic  injection  *of  from  0.01  to 
0.02  of  the  hydrochlorate  of  morphin  is  given,  or  20  drops  of  the  tincture 
*  Wien.  med.  Woch.,  1902,  No.  16.         t  La  Med.  Modeme,  1901,  p.  392. 
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of  oj)iuni  arc  adtiiiiiistcrcd  hy  iiioiitli,  followiMl  in  from  two  to  four  hours 
by  aiiotlur  .">  to  10  (Irops,  the  dose  to  \)v  repeated  every  tw(j  to  four 
hours. 

HeUadoniia  has  furtlier  l)oen  roconiniended  for  its  antispasmodic 
action  (Trousseau,  Frcrichs,  Murchison,  Strieker,  and  otliers).  It  does 
seem  as  if  this  drug  were  capable  of  reHeving  the  si)asmodic  contraction 
of  the  muscles  and  in  this  manner  of  promoting  the  evacuation  of  the 
gall-stone.  It  is  best  administered  as  the  extract  of  belladonna  in  powders 
of  0.02  to  0.0.'^  or  dissolved  in  aqua  amygdala  amara  (1.0  to  10.0),  5  to  10 
drops  every  two  hours.  It  is  well  in  giving  belladonna  to  watch  the 
patient  carefully,  for  the  reason  that  excessive  doses  may  produce  symp- 
toms of  poisoning,  while  doses  that  are  too  small  exercise  no  effect 
whatever. 

Antinervines,  as  antipyrin,  phenacetin,  preparations  of  salicylic  acid, 
etc.,  sometimes  stop  the  violent  pain.  Inhalations  of  chloroform  should 
be  administered  only  in  cases  with  exceptional  excitement.  Chloral 
hydrate  and  other  narcotics  of  this  class  as  a  rule  are  without  effect. 
In  case  they  do  not  put  the  patient  to  sleep,  they  are  apt  to  produce 
great  excitement,  and  later  unconsciousness. 

Warm  applications  in  the  form  of  cataplasms,  of  dry  or  wet  cloths, 
of  poultices  kept  warm  by  means  of  a  thermophor  applied  over  the  region 
of  the  li^•e^  are  recommended,  and  seem  in  fact  to  be  able  to  relieve  much 
of  the  distress;  but  if  inflammatory  processes  are  going  on  in  the  region 
of  the  gall-bladder,  they  are  frequently  not  so  well  borne.  In  cases  of 
this  kind  leeches  or  applications  of  cold  by  an  ice-bag  placed  over  the 
painful  region  vrAX  often  relieve.  If  the  patient  is  very  sensitive  to  pres- 
sure, the  ice-bag  can  be  suspended  over  the  painful  spot,  barely  touch- 
ing it  ^^^thout  exercising  any  pressure  (Bricheteau).  In  plethoric  sub- 
jects, follo^nng  the  procedure  of  older  physicians,  blood-letting  is  often 
beneficial  and  may  relieve  the  spasms.  Drinking  warm  fluids,  different 
herb-infusions,  etc.,  occasionally  does  good. 

If  it  is  possible  to  place  the  patient  in  a  warm  bath  of  about  40°  C. 
(104°  F.),  the  pain  and  the  spasm  will  usually  be  relieved,  and  many 
patients  are  comforted  if  kept  for  a  long  time  in  a  warm  bath.  Hysterical 
seizures,  too.  are  best  aborted  and  treated  by  immersing  patients  in  a 
warm  bath  or  by  pouring  cold  water  over  them. 

It  is  ad\'isable  at  the  same  time  to  procure  a  good  evacuation  of 
the  bowels  during  the  attack  of  gall-stone  colic.  This  is  best  accom- 
plished by  the  administration  of  castor  oil,  Epsom  salts,  artificial  Carlsbad 
salts,  etc.  As,  however,  all  these  laxatives  are  vomited  in  many  cases, 
it  is  imperative  to  employ  enemata.  Large  quantities  of  cold  or  of  hot 
water  applied  in  this  way  act  very  beneficially,  as  do  also  1  to  2  liters 
of  chamomile  tea,  or,  if  the  stools  are  very  hard,  200  to  300  gm.  of  olive 
oil  injected  into  the  rectum.  If  the  patients  are  very  weak  and  if  the 
pulse  is  small  and  rapid,  -^ine,  champagne,  and  similar  stimulants  must 
be  administered.  Here  camphor  injected  hypoderinically  in  doses  of 
from  0.1  to  0.2  in  oil  is  often  ver\'  useful. 

In  cases,  finally,  where  all  internal  medication  is  ^^'ithout  avail,  and 
where  despite  all  the  remedial  measures  employed  attacks  of  gall-stone 
colic  recur,  and  where  the  strength  of  the  patient  is  being  undermined, 
his  nervous  system  shattered,  and  he  is  rendered  incapable  of  attending 
to  his  affairs,  surgical  interference  should  be  ad^'ised.  In  the  present 
state  of  our  knowledge  of  surgical  technique  and  experience  such  an 
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operation  is  indicated,  and  the  patient  may  thus  for  all  time  get  rid  of 
his  gall-stones. 

At  the  same  time  it  must  be  remembered  that  each  attack  of  gall- 
stone colic  may  be  the  last  one,  and  that  a  permanent  cure  of  the  condi- 
tion may  occur  even  after  many  severe  and  grave  attacks  of  gall-stone 
colic.  In  some  cases,  too,  operations  have  been  performed  at  a  time 
when  the  last  gall-stone  had  been  evacuated  and  passed  through  the 
common  duct.  It  must  also  be  remembered,  on  the  other  hand,  that  in 
cases  where  impaction  of  gall-stones  occurs  repeatedly  the  danger  of 
cholangitis  and  ulceration  with  all  its  consequences  exists,  and  that  a  num- 
ber of  local  changes  may  develop  insidiously  that  comphcate  a  subsequent 
operation — I  refer  to  adhesions,  stenoses,  narromng  of  the  bile-passages, 
etc.  [The  danger  of  acute  hemorrhagic  pancreatitis  is  an  additional 
reason  for  operative  interference. — Ed.] 

Operative  interference  should  be  advised  at  once  if  signs  of  suppura- 
tive cholangitis,  of  cholecystitis,  or  of  incipient  peritonitis  appear. 

It  is  true  that  even  in  these  cases  recovery  may  occur  without  opera- 
tive interference ;  but  the  prospect  of  a  cure  and  the  general  outlook  are 
much  better  if  the  bile-passages  are  opened  as  soon  as  possible  and  a, 
fistulous  opening  is  created.  This  operation  will  be  described  below. 
Under  circumstances  of  this  Idnd  the  hepatic  and  the  common  duct 
have  been  drained  through  a  fistula  with,  good  results;  while  in  some 
instances  it  has  been  necessary  to  open  the  common  ducts  and  to  flush 
the  channel  thoroughly  through  a  bent  metal  tube  (Kehr). 

In  case  the  operation,  notwithstanding  the  presence  of  choleUthiasis, 
is  not  permitted  by  the  patient,  it  will  be  necessary  to  attempt  to  allay 
the  inflammation  by  hot  or  cold  applications  in  the  shape  of  warm  com- 
presses, the  ice-bag,  etc. ;  at  the  same  time  the  bowels  must  be  regulated 
and  the  feces  regularly  evacuated  by  the  use  of  enemata,  laxatives,  etc., 
in  the  manner  indicated  above.  Antibacterial  remedies  have  also  been 
recommended,  such  as  salicylic  acid  and  the  preparations  of  this  drug 
(such  as  salol),  oil  of  turpentine,  quinin,  etc.  The  most  rational  method 
of  administering  salicyhc  acid  appears  to  be  in  the  form  of  the  sahcylate 
of  sodium  (four  to  six  times  daily  in  doses  of  1.0).  According  to  Naunyn, 
the  cholagogue  action  of  this  preparation  can  in  this  way  be  utilized, 
in  addition  to  its  antibacterial  powers.  If  we  succeed,  by  the  apphca- 
tion  of  all  these  measures,  in  allajdng  the  inflammation,  and  if  the  gall- 
stone is  passed  through  the  common  duct  or  through  a  fistula,  a  Carlsbad 
cure  or  a  course  of  some  other  waters  should  be  advised,  bj^  which  we 
may  help  remove  the  last  traces  of  the  inflammation  and  prevent  a 
recurrence  of  attacks  of  gall-stone  colic. 

In  cases  where  the  common  duct  is  occluded  by  a  gall-stone,  great 
danger  arises  to  the  patient  from  stasis  of  bile,  and  an  operation  becomes 
imperative. 

If  icterus  has  persisted  for  a  long  time,  and  a  tendency  to  hemor- 
rhage exists  as  a  result,  the  operation  will  be  fraught  with  considerable 
danger.  Death  from  bleeding  may  occur  very  rapidly  even  if  all  the 
blood-vessels  are  carefully  ligated  and  if  all  hemorrhage  is  stopped  by 
careful  packing  and  tamponage.  It  is,  therefore,  advisable  not  to 
wait  too  long  before  operating  in  cases  that  are  complicated  by  severe 
grades  of  icterus.  At  the  same  time  a  great  many  operations  for  gall- 
stones are  on  record  which  terminated  favorably  despite  the  presence 
of  icterus  and  the  resulting  tendency  to  hemorrhage,  so  that,  if  no  other 
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prospect  of  relief  or  of  cure  exists,  the  operation  slioiild  )jy  all  means 
be  advised. 

As  soon  as  peritonitic  symptoms  appear  with  any  degree  of  severity 
this  shoukl,  too,  he  considered  an  intUcation  for  ojjeration. 

The  operati\'e  treatment  of  cholelithiasis  has  only  been  generally 
employed  during  the  last  fifteen  years;  and,  as  a  result  of  the  constant  im- 
provement in  the  techni(iue  of  operating  and  the  introduction  of  aseptic 
and  antise])tic  methods,  the  results  obtained  have  grcnvn  more  and 
more  favorable.^ 

IVtit,  tlio  first  surponn  to  attompt  opening  of  the  piill-ljladdcr  for  inflaiiiination 
followiiijr  cholclilliiasis,  liiiiitiHl  tlic  operation  to  ca-scs  in  wliich  lie  was  positive  tliat 
adlicsions  luul  I'orincd  between  tlie  gall-l)la(l(ler  and  the  walls  of  the  abdomen.  Even 
under  these  eonditions  a  majority  of  the  clinicians  of  the  end  of  the  eipjhteenth  and 
the  bejrinning;  of  the  nineteenth  century  condenmed  it.  Sharp,  Morand,  and  Haller 
supported  Petit  in  his  views  during  this  time,  and  Herlin,  I'Anglas,  and  Duchainois 
attempted  to  demonstrate  their  feasibility  by  experimentalh'  extirpating  the  gall- 
bladder from  animals  without  detriment.  Bloch  went  even  further  than  Petit  and 
advised  the  artificial  creation  of  adhesions  between  the  gall-bladder  and  the  abdom- 
inal walls  as  a  step  preliminary  to  the  operation  of  incision.  Richter,  Sebastian, 
Graves,  Fauconneau-Dufresne,  and  others  made  similar  suggestions.  Thudichum, 
in  1S.59,  adviscil  sewing  the  gall-bladder  to  the  abdominal  walls  as  a  preliminary  step, 
and  opening  the  viscus  after  six  days.  In  1867  Bobbs  performed  a  cholccystotomy, 
having  mistaken  the  tumor  of  the  gall-bladder  for  a  cyst  of  the  ovarJ^  In  1878 
Kocher  performed  a  successful  operation  for  empyema  of  the  gall-bladder,  and  at  the 
same  period  Sims  operated  on  a  case  of  cholelithiasis  according  to  the  method  of 
Thudichum,  with  an  unfavorable  result.  After  this  time  Keen,  Lawson  Tait,  Rosen- 
bach,  and  Ransohoff  performed  numerous  operations  for  gall-stones.  In  1882 
Langenbuch  was  the  first  to  perform  extirpation  of  the  gall-bladder  (cystectomy), 
and  Winiwarter  performed  the  first  cholecystenterostomy  in  a  case  in  which  the 
common  duct  was  occluded.  Following  these  operations,  Kuster  recommended  the 
ideal  operation  of  cystotomy:  viz.,  cystendesis  (Courvoisier).  This  consisted  in 
opening  the  gall-bladder,  evacuating  its  contents,  closing  it  again,  and  replacing  it  in 
the  abdominal  cavity.  Of  late  years  the  bile-ducts  themselves,  in  cases  where  the 
gall-stones  were  situated  within  these  passages,  were  incised  directly  (cj'sticotomy 
and  choledochotomy).  The  last  operation  was  usually  undertaken  from  the  front 
of  the  body;  in  some  instances  from  the  lumbar  region.  Finally,  an  operation  has 
been  performed  several  times  that  consists  in  making  an  artificial  fistula  between  the 
ductus  choledochus  and  the  intestine — choledochoduodenostomy  and  choledocho- 
enterostomy,  both  of  which  operations  are  indicated  whenever  the  common  duct  is 
occluded. 

This  is  not  the  place  to  describe  the  different  operations  and  to  go 
into  the  detail  of  their  technique.  All  these  descriptions  \d\\  be  found 
in  the  works  of  Riedel,  Kehr,  and  others,  and,  above  all,  in  the  book 
on  this  subject  A\Titten  by  Langenbuch. 

The  operation  is  rarely  performed  in  a  typical  manner,  particularly 
in  complicated  cases.  The  presence  or  absence  of  gall-stones,  the  exist- 
ence or  non-existence  of  adhesions,  are  all  complications  that  can  only 
be  discovered  after  the  abdomen  has  been  opened,  and  the  surgeon  will 
have  to  be  largely  governed  by  what  he  finds.  In  many  instances  the 
case  will  appear  to  be  a  simple  one  and  the  operation  will  appear  easy, 
but  as  soon  as  the  abdomen  is  opened  unsuspected  difficulties  may  be 
discovered  that  necessitate  a  complete  change  of  plan. 

Cystotomy  is  the  operation  that  is  most  frequently  performed.  If 
several  large  gall-stones  are  present  in  the  gall-bladder  without  any 
inflammatory  symptoms  and  without  any  evidence  of  irritation  of  the 
surrounding  tissues,  and  if,  finally,  gall-stones  are  absent  from  the  bile- 
ducts,  the  ideal  form  of  cystotomy,  i.  e.,  cystendesis,  may  be  performed. 
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The  gall-bladder  is  opened  and  its  contents  evacuated;  the  organ  is  then 
thoroughly  flushed  and  cleansed.  If  it  is  found  that  the  bile  can  flow 
through  the  cystic  duct, — in  other  words,  if  this  channel  is  patent, — 
and  if  no  gall-stones  can  be  found  in  the  other  ducts,  the  gall-bladder 
is  closed  by  suturing  and  replaced  in  the  abdomen.  It  must  be  remem- 
bered that  whereas  new  gall-stones  rarely  form  (as,  for  instance,  around 
silk  sutures,  Homans),  it  may  nevertheless  happen  that  small  concre- 
tions are  left  in  the  gall-bladder  and  that  inflammatory  symptoms  may 
appear  later  as  a  result  of  infection  of  the  gall-bladder.  All  these  sequels 
and  complications  may  endanger  the  replaced  gall-bladder  and  may  lead 
to  peritonitis;  if  this  occurs,  the  abdomen  and  the  gall-bladder  must  be 
reopened. 

Cystotomy  performed  in  the  ordinary  manner  protects  against  all 
these  dangers,  but  has  the  disagreeable  feature  that  it  leaves  the  patient 
with  a  bothersome  biliary  flstula  that  may  call  for  a  tedious  after-opera- 
tion in  those  cases  where  spontaneous  closure  does  not  occur.  In  per- 
forming the  operation  the  gall-bladder  is  found,  pulled  as  far  as  possible 
toward  the  abdoixdnal  wall,  and  attached  to  it  by  stitching.  If  the 
gall-bladder  contains  pus  and  there  seems  to  be  danger  of  the  inflam- 
mation spreading  to  the  peritoneum,  it  is  best  to  open  the  gall-bladder 
at  once  and  to  evacuate  its  contents,  the  gall-stones  that  the  organ  may 
contain  being  removed  with,  forceps  and  spoon-shaped  instruments. 
In  the  case  of  old  subjects,  the  attempt  should  be  made  to  open  the  gall- 
bladder at  once  and  to  remove  the  gall-stones,  as  this  does  away  with 
the  necessity  of  a  second  operation  (single  cystotomy). 

Cystotomy  in  two  stages  is  indicated  in  cases  where  the  gall-bladder 
is  contracted  and  is  situated  so  deep  down  in  the  abdomen  that  it  cannot 
readily  be  approximated  to  the  abdominal  walls.  All  adhesions  that  may 
exist  are  loosened  and  the  place  marked  (by  a  thread)  where  it  is  pur- 
posed, later,  to  make  the  incision.  A  cavity  is  formed  by  parts  of  the 
mesentery  (that  is  pulled  up  for  this  purpose),  the  parietal  peritoneum, 
the  liver,  etc.,  and  filled  wdth  tampons.  At  the  expiration  of  from 
twelve  to  twenty-four  hours  the  tampons  are  removed,  the  gall-bladder 
is  opened,  evacuated,  etc. 

Following  this  operation  a  fistula  remains;  through  the  new  channel 
are  poured  changed  contents  of  the  gall-bladder,  gall-stones,  and  later, 
in  case  the  cystic  duct  is  patent,  bile.  If  the  common  duct  is  occluded 
all  the  bile  is  poured  out  through  the  fistula.  In  cases  of  this  character 
it  is  frequently  necessary  to  perform  secondary  operations  (choledo- 
chotomy,  enterostomy).  As  a  rule,  the  fistula  closes  spontaneously, 
particularly  if  the  flow  of  bile  into  the  intestine  is  not  impeded. 

Cholecystectomy  as  well  as  the  ideal  operation  of  cystotomy  prevent 
the  formation  of  a  flstula;  at  the  same  time  this  operation  may  be  more 
readily  followed  by  disagreeable  comphcations.  The  absence  of  the 
gall-bladder  is  of  subordinate  signiflcance.  Although  it  has  been  claimed 
that  the  continuous  flow  of  bile  into  the  intestine  and  the  deficient  re- 
tention of  this  excretion  can  produce  certain  digestive  disturbances, 
such  as  emaciation,  diarrhea,  etc.  (Oddi),  all  these  troubles  are  soon 
relieved  and  in  a  measure  compensated  by  a  vicarious  dilatation  of  the 
common  duct.  In  those  cases,  however,  where  gall-stones  are  situated 
in  the  cystic,  the  conlmon,  or  the  hepatic  duct,  and  are  not  discovered 
during  the  operation,  it  is  quite  possible  that  these  concretions  may 
cause   much  trouble,   as   they    cannot   be    reached   so   easily   as  if   a 
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fistula  had  Ix-imi  iDniicd.  a  fact  constituting  an  objection  to  the  opera- 
tion. Besides,  the  jiall-l)hulder  may  l)e  adherent  to  the  Hver  and  other 
adjacent  tissues,  and  the  extirpation  of  the  organ  may  l)e  very  difficult 
untler  these  circumstances.  If  empyema  is  present,  it  can,  further, 
very  well  happen  that  the  neighl)oring  tissues  become  infected  when  it 
is  attempted  to  loosen  the  gall-l)ladder  from  its  surroundings.  On  the 
other  hand,  it  must  be  emphasized  that  in  cases  where  the  wall  of  the 
gall-bladder  is  diseased  but  the  bile-passages  are  intact  extirpation  of 
the  organ  is  followed  by  splendid  results  (see  Langenbuch  and  others). 

If  gall-stones  are  present  in  the  cystic  duct,  the  attemi)t  can  be  made 
to  reach  them  from  the  incised  gall-])ladder,  as  they  can  often  be  reached 
under  these  circumstances  l)y  spoon-shaix'd  instrvmients,  by  forceps, 
etc.;  or  the  attem])t  may  be  made  to  reach  them  with  the  fingers  and 
to  enucleate  them  from  their  surroundings  with  the  finger-nails;  or,  finally, 
it  may  be  tried  to  crush  them  from  without  and  to  push  the  fragments 
back  into  the  gall-bladder.  If  all  these  measures  fail,  the  attempt  must 
be  made  to  find  the  exact  location  of  the  stone  in  the  duct  and  to  incise 
the  walls  iunnediately  over  the  stone.  This  is  often  a  very  difficult 
procedure  owing  to  the  hidden  location  of  the  stone,  and  it  may  be  im- 
possible to  extract  it  in  this  manner.  Too  great  pressure  must  be  avoided 
in  attempting  to  crush  the  stone  through  the  walls  of  the  duct,  for  the 
reason  that  the  mucous  lining  of  the  cystic  duct  may  be  bruised,  and  this 
may  be  followed  by  serious  complications. 

If  the  gall-stones  are  situated  in  the  common  duct,  the  attempt  should 
also  be  made  to  reach  them  through  the  gall-bladder,  to  crush  them 
(Langenbuch,  Kehr,  Crede),  and  to  push  the  fragments  back  into  the 
gall-bladder.  This  may  succeed,  particularly  if  the  common  and  the 
cystic  ducts  are  dilated,  as  is  often  seen  in  cases  of  this  character.  If 
all  these  measures  fail,  the  attempt  must  be  made  to  create  a  fistula 
through  the  abdominal  walls  and  to  allow  it  to  remain  open,  or  to  make 
some  connection  between  the  gall-bladder  and  the  intestine  (Winiwarter). 
The  latter  procedures  will  be  particularly  indicated  in  cases  where  the 
general  condition  of  the  patient,  severe  degrees  of  icterus,  etc.,  make 
it  impossible  to  perform  more  radical  operations,  and  where,  at  the  same 
time,  the  outflow  of  bile  must  be  established.  In  the  last-named  opera- 
tion the  danger  of  infection  of  the  gall-bladder  from  the  intestine  always 
exists  (Dujardin-Beaumetz),  and  in  cases  where  the  fistula  was  made 
between  the  gall-bladder  and  the  colon  fecal  fistulse  have  been  known 
to  occur  (Chavasse).  If  icterus  is  very  severe,  it  is  best  to  wait  until 
it  is  less  intense  as  a  result  of  the  outpouring  of  bile  through  the  external 
fistula,  and  then,  after  the  tissues  have  recovered  somewhat,  the  more 
serious  operation  may  be  attempted. 

Of  late  years  the  attempt  has,  finally,  been  made  to  incise  the  common 
duct  and  to  remove  gall-stones  in  this  way  (Heusner,  Kiister,  Courvoi- 
sier,  Riedel,  and  others).  After  removal  of  the  stone  the  wall  was  closed 
by  sutures.  In  many  cases  it  is  a  very  difficult  matter  to  feel  the  stones 
through  the  wall  of  the  duct,  and  it  may  even  happen  that  they  are  con- 
founded with  enlarged  lymph-glands.  Those  gall-stones  that  become 
impacted  in  the  posterior  parts  of  the  ductus  choledochus,  behind  the 
duodenum,  are  especially  difficult  to  feel,  and  often  cannot  be  found. 
Some  operators  have  opened  the  common  duct  through  an  incision  made 
from  the  lumbar  region  (Tuffier,  Poirier)  and  have  removed  the  gall- 
stone through  this  channel.     Others,  again,  have  made  an  anastomosis 


602  DISEASES  OF  THE  BILE-PASSAGES. 

between  the  common  duct  and  the  small  intestine  (Sprengel)  or  the 
duodenmn  (Terrier,  Korte,  Kocher).  By  means  of  these  operations  the 
most  natural  method  of  cure  is  imitated,  as  even  mthout  operative  inter- 
ference fistulse  are  often  formed  between  the  gall-bladder  or  ducts  and 
the  small  intestine,  and  the  gall-stone  passed  in  this  way. 

It  is  usually  possible  to  piLsh  gall-stones  that  are  situated  in  the  trunk 
of  the  hepatic  duct  into  the  common  duct.  If  the  gall-stones  are  situated 
in  the  intrahepatic  bile-ducts,  they  can  be  reached  only  with  considerable 
difficulty.  If  they  can  be  felt  at  all,  the  attempt  should  be  made  to 
slowly  work  them  down  into  the  trunk  of  the  hepatic  duct.  Instruments 
pushed  into  the  hepatic  duct  for  the  purpose  of  grasping  and  remo\dng 
gall-stones  situated  within  the  hepatic  channels,  as  a  rule,  produce  an 
opposite  effect  to  the  one  desired,  inasmuch  as  they  only  push  the  con- 
cretions fvuther  into  the  intrahepatic  ducts  instead  of  grasping  them 
and  pulling  them  out.  Occasionally  gall-stones  ^^ithin  the  liver  have 
been  found  and  removed  in  the  course  of  an  operation  for  abscess  of  the 
liver. 

Nmnerous  attempts  have  been  made,  besides  those  enumerated,  to 
remove  gall-stones  by  other  methods.  Thus,  a  number  of  investigators 
have  in  vain  tried  to  dissolve  the  concretions  "^"ithin  the  channels  by 
injections  of  warm  water  (Taylor,  Baudouin),  oil  (Brockbank),  ether 
(Dujardin-Beaumetz),  and  other  substances. 

The  treatment  of  ileus  from  gall-stone  impaction  deserves  particular 
discussion.  If  opium  is  indicated  in  any  form  of  occlusion  of  the  intes- 
tine, it  certainly  is  indicated  here.  In  the  form  of  ileus  under  discussion 
the  occlusion  of  the  intestine  is  not  necessarily  clue  to  the  gaU-stone 
proper,  but  may  be  due  to  the  spasmodic  contractions  of  the  musculature 
of  the  intestine  around  the  stone.  Consequently  the  administration  of 
sufficiently  large  doses  of  opium  (tinctura  opii  20  gtt.  and  5  to  10  gtt. 
every  hoiu"  thereafter)  viU  very  often  relieve  the  ileus.  High  enemata 
will  be  of  additional  value.  If  the  gall-stone  can  be  reached  from  the 
rectum  directly,  the  attempt  should  be  made  to  grasp  it  and  to  extract  it. 
In  all  other  cases  a  laparotomy  must  be  performed,  the  exact  location 
of  the  gall-stone  determined,  the  intestine  incised,  and  the  stone  removed 
through  the  incision.  This  operation  has  been  performed  a  number  of 
times  (Korte  and  others).  In  many  cases,  unfortunately,  it  is  impossible 
to  determine  that  the  occlusion  of  the  intestine  is  due  to  gall-stone  im- 
paction, as  no  symptom  of  choleHthiasis  may  have  preceded  the  attack 
of  ileus;  and,  in  addition,  it  maybe  impossible  to  find  the  location  of  the 
gall-stone  during  laparotom}'.  According  to  Kirmisson  and  Rochard,  the 
operation  of  laparotomy  was  only  successful  in  20%  of  the  cases;  whereas 
of  80  cases  that  were  not  operated  upon,  29  recovered  and  51  died.  Naunyn 
states  that  as  many  as  50%  recovered  after  internal,  non-operative 
treatment  alone  The  best  plan,  therefore,  will  be  to  inaugurate  a  course 
of  treatment  with  opium  at  first.  If  at  the  expiration  of  two  days  no 
rehef  is  apparent,  and  ulceration,  perforation,  and  peritonitis  threaten, 
a  laparotomy  should  be  performed. 

The  treatment  of  abscess,  cirrhosis  of  the  fiver,  and  carcinoma  hepatis 
following  gall-stones  will  be  discussed  in  the  different  sections  on  these 
diseases. 
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HYPEREMIA   OF   THE    LIVER. 

(Quincke.) 

The  liver,  0T\ing  to  the  enormous  development  and  capacity  of  its 
capillary  system,  is  one  of  the  most  vascular  organs  of  the  body.  If  it 
is  inspected  during  laparotomy  or  vivisection,  it  will  be  found  that  it 
presents  an  altogether  different  appearance  from  the  organ  as  it  is  seen 
after  death,  and  it  is  surprising  to  note  the  degree  of  turgescence  of  the 
liver  during  life  and  to  observe  how  deeply  it  is  colored.  The  walls  of 
the  capillaries  are  very  thin  and  the  parenchyma  is  very  dehcate;  as  a 
result  the  quantity  of  blood  that  the  liver  contains  varies  very  much  at 
different  times. 

Man}'  observations,  chiefly  clinical,  seem  to  indicate  that  at  the  time 
of  greatest  functional  activity, — that  is,  at  at  the  time  of  digestion. — and 
also  under  certain  pathologic  conditions,  the  quantity  of  blood  contained 
within  the  liver  increases.  The  blood-supply  in  the  case  of  the  li^-er, 
as  in  most  other  organs,  is  regulated  by  changes  in  the  lumen  of  the 
afferent  vessels.  This  is  apparent  from  the  fact  that  both  the  hepatic 
artery  and  the  portal  vein  have  a  number  of  smooth  muscular  fibers 
within  their  walls.  Some  facts  even  point  to  the  possibility  that  the 
capillaries  of  the  liver  are  capable  of  spontaneously  changing  their  caUber. 
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The  venous  system  of  vessels  within  the  hver  is  subject  to  many 
fluctuations  from  the  fact  that  the  hepatic  veins  enter  directly  into  the 
lower  vena  cava,  and  as  this  vessel  is  influenced  greatl}^  by  the  changes 
in  intrathoracic  pressure  caused  by  the  respiratory  movements  and  the 
movements  of  the  heart,  it  can  be  readily  understood  why  the  pressure 
in  the  hepatic  veins  is  constantly  changing.  Aside  from  the  fluctuations 
mentioned,  that  must  occur  constantly  even  during  complete  rest  of  the 
body,  it  must  be  remembered  that  all  movements  of  the  body  and 
a  variety  of  other  causes  influence  the  blood-pressure  in  the  vena 
cava.  This  in  its  turn  causes  the  blood  to  flow  more  rapidly  or  more 
slowly  from  the  hepatic  veins  into  the  vena  cava.  When  the  pres- 
sure in  the  caval  system  is  increased,  the  flow  of  blood  from  the  hepatic 
veins  is  slower  and  the  pressure  within  the  liver  is  increased.  The  liver 
during  this  time  must  be  able  to  hold  and  does  hold  quite  large  quantities 
of  blood.  As  a  matter  of  fact,  the  liver  acts  in  this  respect  like  a  sponge, 
and  is  capable  of  absorbing  and  retaining  much  blood  without  detriment. 

These  fluctuations  in  the  volume  of  blood  contained  within  the  liver  are,  as  a 
rule,  impossible  to  detect  by  palpation.  Heitler,*  however,  claims  that  he  can  deter- 
mine an  increase  of  volume  in  the  case  of  the  liver  as  well  as  in  the  case  of  the  spleen 
by  careful  percussion.  He  claims  that  he  finds  differences  in  the  area  of  percussion 
dulness  both  in  an  upward  and  a  downward  direction  of  more  than  3  cm.  (!),  and 
states  that  these  fluctuations  can  occur  witliin  the  com-se  of  two  minutes  or  even  a 
shorter  time.  . 

Of  the  two  possible  causes  of  pathologic  plethora  of  the  hepatic 
vessels,  that  which  is  due  to  passive  stasis  is  more  frequent,  more  im- 
portant, more  readily  understood,  and  more  easily  controlled  than  the 
one  due  to  active  stasis.  This  condition  of  passive  hyperemia  is,  as  a 
rule,  caused  by  some  obstruction  to  the  outflow  of  venous  blood. 

The  external  pressure  on  the  liver  is  of  some  significance  in  bringing 
about  fluctuations  in  the  volume  of  blood  contained  within  the  organ. 
Tension  of  the  abdominal  walls  in  the  presence  of  an  abundant  quantity 
of  intra-abdominal  fat  will  counteract  great  fluctuations,  whereas  flaccid 
abdominal  walls  and  the  presence  of  small  quantities  of  fat  in  the  mesen- 
tery, etc.,  possibly  as  a  result  of  emaciation,  will  favor  fluctuations. 

For  the  same  reason  the  left  lobe  of  the  liver  is  probably  subject 
to  greater  fluctuations  than  the  right  one ;  so  that  all  the  symptoms  of 
hyperemia  or  stasis  in  the  Uver  are  clinically  more  apparent  in  the  left 
lobe  than  in  the  right,  from  the  fact  not  only  that  that  part  of  the 
organ  is  more  accessible  to  our  methods  of  examination,  but  also  that 
the  changes  are  really  more  pronounced.  This  may  also  account  for 
the  observation  that  in  atrophic  and  in  hypertrophic  cirrhosis  of  the 
liver  the  left  lobe  seems  to  reveal  more  pronounced  changes,  in  the  sense 
that  it  is  more  contracted  in  the  former  disease  and  more  enlarged  in 
the  latter. 

PASSIVE  CONGESTION. 

Etiology. — The  most  frequent  cause  of  obstruction  to  the  outflow 
of  blood  from  the  veins  of  the  liver  is  insufficiency  of  the  activity  of  the 
heart.  This  may  be  due  either  to  some  primary  disease  of  the  cardiac 
muscle  or  to  some  valvular  disease  with  secondary  involvement  of  the 
myocardium.     Those  cardiac  lesions  in  which  the  right  heart  in  particular 

*  Heitler,  "  Die  Schwankungen  der  normalen  Leber-  und  Milzdampfung," 
Wiener  med.  Wochenschr.,  1892,  No.  24. 
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is  insufficient  arc  ospocially  adapted  to  cause  stasis  in  tho  veins  of  lln' 
liver.  Anionj;  these  may  l)e  mentioned  liie  final  stages  of  mitral  or 
pulmonary  valvular  disease  or  the  se<juels  of  trieuspid  lesions.  I'f)llo\ving 
the  fovu'se  of  these  diseases  and  develoj)ing  slowly,  passive  congestion 
of  the  liver  develops  in  the  course  of  many  years.  The  acute  forms 
of  myocarditis  following  infectious  diseases  rarely  cause  the  development 
of  clinically  ri'cognizable  passive  congestion  of  the  liver.  This  only 
occiu's  if,  for  instance,  as  in  children,  the  organ  is  very  elastic  (therefore 
this  condition  is  occasionally  s(>en  after  diphtheria),  or  if  slight  degrees 
of  stasis  existed  in  a  latent  ff)rm  for  some  time.  In  the  new-born  acute 
passive  hyperemia  of  the  stasis  may  follow  a  difficult  delivery  or  atelec- 
tasis of  the  lungs. 

Certain  diseases  of  the  lungs,  such  as  emphysema,  contraction  of 
lung  tissue,  chronic  and  acute  bronchitis,  pleural  adhesions  of  large  dimen- 
sions, act  in  tiie  same  manner  as  do  diseases  of  the  right  heart.  At  times 
several  of  these  conditions  are  present  at  the  same  time.  They  decrease 
the  anvi  of  the  pulmonary  circulation  and  reduce  the  respirator}'  excur- 
sions, so  that  they  finally  lead  to  insufficiency  of  the  right  side  of  the 
heart.  Scolioses  and  kyphoses  of  the  spinal  column,  if  they  are  suffi- 
ciently pronounced,  may  act  in  the  same  manner,  as  may  intrathoracic 
tumors  and  large  exudates  into  the  pleural  cavity  [and  pericardial  syne- 
cliise. — Ed.].  It  happens  sometimes,  though  comparatively  rarely,  that 
the  inferior  vena  cava  alone  is  compressed  by  all  these  lesions  in  that 
short  part  of  its  course  that  runs  between  the  liver  and  the  right  auricle. 
Finally,  cicatricial  or  thrombotic  narro\nng  of  the  veins  of  the  liver 
itself  may  lead  to  h}-peremia  from  stasis.  Tliis  may  also  occur  in  some 
circumscribed  district  within  the  liver,  as  in  the  neighborhood  of 
tumors,  etc. 

Local  hyperemia  from  stasis  may  also  be  seen  if  a  lobe  of  the  liver 
is  separated  from  the  main  body  of  the  organ  by  lacing.  In  this  instance 
the  veins  rimning  through  the  furrow  between  the  lobe  and  the  main 
body  of  the  hver  are  compressed  and  cause  stasis  in  the  lobe,  so  that 
induration  and  enlargement  are  produced  therein.  General  hA'peremia 
of  a  mild  degree  may  often  be  seen  in  a  corset  liver,  particularly  in 
those  cases  where  the  patient  has  a  high  waist  or  where  the  compres- 
sion is  diffuse  in  the  lower  part  of  the  thorax  so  that  the  vena  cava  is 
compressed  between  the  liver  and  the  spinal  column. 

Anatomy. — If  the  flow  of  blood  from  the  liver  is  impeded,  the  first 
result  will  be  an  engorgement  and  a  dilatation  of  the  hepatic  veins. 
Following  this,  engorgement  will  occur  in  all  the  venous  radicles  situated 
behind  the  obstruction,  so  that  in  cases  where  stasis  persists  the  organ 
will  gradually  enlarge.  The  dilatation  of  the  hepatic  veins  then  becomes 
permanent  and  is  transmitted  to  the  central  venules  of  the  lobules  and 
to  the  surrounding  capillaries.  At  the  same  time  the  trabeculte  of  hepatic 
tissue  situated  between  the  dilated  vessels  are  compressed  and  narrowed 
by  the  pressure,  and  finally  undergo  atrophic  changes.  For  these  reasons 
it  will  often  be  found  that  the  lobules  of  the  liver  are  colored  dark  red 
in  the  center,  whereas  the  peripheral  parts  are  much  lighter  in  color  owing 
to  the  many  intact  cells  that  these  parts  still  contain  (cyanotic  or  chronic 
red  atrophy).  In  many  instances  it  will  be  seen  that  those  cells  that 
remain  in  the  central  areas  of  the  lobules  are  filled  with  brown  pigment, 
whereas  those  cells  that  are  nearer  the  periphery  contain  globules  of  fat. 
In  cases  of  this  character  the  brownish-vellow  portal  zone  is  clearlv  dif- 
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ferentiated  from  the  center  of  the  lobule,  a  peculiar  picture  to  which 
the  name  "nutmeg  liver"  has  been  apphed.  The  designation  is  hardly 
a  happy  one,  because  the  majority  of  physicians  are  probably  not  famiUar 
■udth  this  object  of  comparison  taken  from  the  kitchen. 

After  death  the  capillaries  are  in  part  emptied  and  the  central  por- 
tions of  the  lobules,  as  a  result,  often  appear  retracted  on  postmortem 
examination.  This  retraction  may  be  apparent  on  the  surface  of  the 
lobule  or  in  transverse  sections  through  it.  The  further  the  atrophic 
changes  of  the  cells  near  the  periphery  have  progressed,  the  more  distinct 
"v\all  tills  retraction  appear.  In  this  manner  it  may  happen  that  the 
surface  and  sections  through  the  lobules  appear  finely  granular.  The 
indi\4dual  granLilations,  however,  are  much  smaller  than  in  true  cirrhosis 
— i.  e.,  they  correspond  in  diameter  and  extent  to  exactly  one  lobule, 
whereas  in  cirrhosis  several  lobules  constitute  one  granule.  On  section 
the  whole  hver  in  this  condition  appears  flaccid  and  tough,  and  if  the 
organ  has  been  allowed  to  lie  for  some  time,  so  that  much  blood  has 
oozed  out,  the  Uver  T\-ill  appear  very  Httle  enlarged  or  even  smaller  than 
normal.  This  may  be  noticed  even  if  a  very  short  time  before,  during 
the  life  of  the  patient,  the  enlargement  of  the  liver  and  the  tension  of 
the  capsule  were  apparent  as  a  result  of  the  great  engorgement  T\dth 
blood. 

As  a  rule,  these  changes  of  color  and  consistency  are  not  evenly  dis- 
tributed throughout  the  whole  organ,  but  nutmeg  spots  alternate  with 
very  red,  flaccid,  and  completely  retracted  areas.  Within  the  latter 
the  Uver-cells  will  be  seen  to  be  still  more  atrophied,  so  that  nothing  re- 
mains but  a  few  scanty  remnants  of  a  bro"^mish  pigment.  The  surface 
of  the  hver  in  these  cases  presents  a  nodular,  wa\y  appearance,  which 
also  is  presented  by  the  surface  of  sections  through  the  organ.  Similar 
changes,  based  chiefly  on  the  unequal  amount  of  stasis  that  exists  in 
different  parts  of  the  organ,  are  also,  for  instance,  seen  in  the  lungs,  and 
must  be  attributed  to  peculiarities  in  the  ramification  and  the  angles  of 
•division  of  the  blood-vessels  that  supply  the  diseased  areas. 

The  serous  covering  of  the  hver  in  cases  of  stasis  from  hj'peremia 
is,  as  a  rule,  cloudy  and  often  thickened.  As  the  trabeculse  of  hepatic 
tissue  disappear  the  walls  of  the  capillaries  become  more  and  more  ap- 
proximated, until  finally  they  come  in  contact  \dih  each  other.  The 
material  situated  between  the  lumina  of  the  different  capillaries  consists 
of  the  tliickened  walls  of  the  capillaries  and  of  strands  of  connective  tissue 
that  are  either  homogeneous  or  striated.  This  connective  tissue  some- 
times can  be  traced  as  far  as  the  thickened  sheath  of  the  branches  of 
the  hepatic  veins.     It  occasionally  shows  small-celled  infiltration. 

Within  the  connective  tissue  new-formed  bile-channels  are  sometimes 
seen.  These  either  originate  from  epithelial  proliferation  or  are  made 
evident  from  atrophy  of  trabeculse  of  hver-cells. 

In  addition  to  intralobular  new-formation  of  connective  tissue,  that 
is  seen  principally  in  the  center  of  the  lobules,  connective-tissue  prolifer- 
ation may  occasionally  be  observed  in  the  interlobular  spaces  in  the 
vdcinity  of  the  branches  of  the  radicles  of  the  portal  vein.  Liebermeister 
appears  to  have  encountered  this  condition  more  frequently  than  other 
authors.  He  distinguishes  a  circumscribed  form  that  appears  in  streaks 
and  a  "udde-spread  form  that  appears  over  larger  surfaces.  This  prolif- 
eration is  followed  by  retraction,  and  in  this  manner  adds  to  the  atrophic 
changes  that  occur  in  the  hepatic  tissues.     The  whole  picture  resembles 
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that  of  tlic  onliiiaiy  roiiii  of  cirrhosis,  with  the  (HiTcrcnrc,  however,  that 
in  this  form  the  distribution  of  the  cirrhotic  areas  is  not  uniform,  but 
very  irrejjuUir. 

Under  concUtions  of  this  kind  the  p;ranular  appearance  of  the  surface 
of  the  Uver  and  of  sections  grows  still  more  pronounced,  and  the  outlines 
of  the  lobules  of  the  liver  seem  more  circumscribed  and  distinct  from  the 
fact  that  those  parts  of  the  lobules  that  are  really  central  on  first  sight 
present  the  outline  of  the  interlobular  reticulum. 

Symptoms. — ()wing  to  the  fact  that  this  disease  of  the  liver  develops 
very  slowly,  tlie  lirst  stages  of  engorgement  of  the  organ  with  l)lood  pro- 
duce no  symptoms  and  are  not  recognized  until  after  the  death  of  the 
patient. 

If  the  enlargement  of  the  liver  has  attained  a  certain  degree,  the  con- 
dition can  be  discovered  by  palpation  and  percussion.  The  surface  of 
the  organ  feels  hard,  tense,  and  smooth,  the  margin  rounded  and  extend- 
ing as  far  down  as  the  umbilicus  or  e\'en  further.  The  liver  is  sensitive 
to  pressure.  In  cases  of  tricuspid  insufficiency  it  may  even  be  possible 
to  feel  systolic  pulsations  over  the  liver  as  a  result  of  regurgitation  of  the 
blood  into  the  veins.  If  the  condition  persists  for  a  long  time,  the  liver 
gradually  grows  smaller  as  a  result  of  atrophy  of  the  parenchyma,  in- 
crease of  the  connective  tissue,  and  a  reduction  in  the  quantity  of  blood 
following  the  general  cachexia  that  soon  supervenes.  Under  these  cir- 
cumstances the  liver  does  not  feel  so  tense. 

Immediately  following  paracentesis  of  the  abdomen  for  the  removal  of  ascitic 
fluid,  the  surface  of  the  liver  may  feel  nodular  from  the  fact  that  the  blood  streams 
into  the  liver  as  soon  as  the  pressure  within  the  abdomen  is  relieved,  and  owing  to  the 
structm-al  changes  that  have  occurred  within  the  organ,  all  parts  of  the  surface  are 
not  evenly  distended  with  blood,  and  hence  the  irregularity  of  its  surface  (E.  Wag- 
ner).* 

Occasionally  the  enlargement  of  the  liver  may  be  apparent  to  the 
eye  from  the  protrusion  of  tiie  hypochondriac  region. 

The  subjective  signs  of  passive  hyperemia  of  the  liver  vary.  They  are 
proportionate  to  the  rapidit}'  with  which  the  condition  develops  more  than 
to  the  degree  of  development.  It  may  happen  that  very  considerable 
degrees  of  swelling  cause  no  symptoms  whatever  pro^^dcd  the  enlarge- 
ment has  developed  gradually,  whereas  slight  degrees  of  swelling  in  the 
beginning  of  stasis  may  cause  a  very  disagreeable  feeling  of  fulness  in  the 
epigastric  region  and  may  cause  the  patient  to  complain  of  the  pressure  of 
his  clothing.  This  is  particularly  noticeable  after  eating,  owing  to  the  fill- 
ing of  the  stomach  and  the  h^-peremia  of  the  liver  during  the  period  of 
digestion.  At  times  evidence  of  passive  congestion  is  noticed  in  the  portal 
system,  and  is  usually  shown  by  dyspeptic  and  gastric  disturbances  and 
by  swelling  of  the  hemorrhoidal  veins. 

A  very  mild  form  of  icterus  is  quite  frequently  seen.  As  a  rule,  it  is  so 
slight  that  it  is  altogether  overlooked  on  superficial  examination  and  is 
manifested  only  by  the  passage  in  the  urine  of  a  minute  quantity  of  uro- 
bilin. Bile-pigment  itself  is  not  necessarily  found  in  the  urine.  The 
most  probable  explanation  of  this  icterus  is  that  it  is  due  to  absorption  of 
bile  following  compression  of  some  of  the  bile-channels  within  the  liver  by 
dilated  capillaries.  Grawitz  t  is  inclined  to  attribute  it  to  polychoUa,  for 
the  reason  that  he  found  free  hemoglobin  in  the  blood  in  many  cases  of 

*  Dcutschcs  Archiv  fiir  klit}.  Medicin,  1884,  vol.  xxxiv,  p.  536. 
"I"  Deutsches  Archiv  fur  klin.  Medicin,  vol.  Liv,  p.  61. 
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heart-lesions,  and  claims  that  this  hemoglobin  originates  from  the  disin- 
tegration of  red  blood-corpuscles  that  are  no  longer  as  resistant  as  normal. 
The  appearance  of  icterus  is  not  universal,  and  its  degree  is  variable  and  in 
no  way  dependent  on  the  degree  of  hyperemia  and  stasis.  According  to 
Thierfelder,  it  is  less  frequently  seen  in  cases  where  the  hyperemia  of  the 
liver  is  caused  by  certain  diseases  of  the  lungs  than  when  it  is  caused  by 
diseases  of  the  heart.  I  cannot  indorse  this  view.  The  combination  of 
cyanosis  and  of  icterus  often  seen  in  cases  of  this  character  leads  to  a  pecu- 
liar greenish  coloration  of  the  skin. 

In  addition  to  passive  hyperemia  of  the  liver,  a  number  of  the  other 
complications  of  the  primary  disease  of  the  heart  or  lungs  are  noticed. 
Thus,  serous  exudates,  edema,  diminution  of  the  flow  of  urine,  disturb- 
ances of  respiration,  etc.,  may  all  complicate  the  lesion  of  the  liver.  It  is 
very  noticeable,  however,  that  the  affection  of  the  liver  seems  to  occupy  a 
peculiarly  independent  position  among  all  the  possible  sequels  of  cardiac 
and  pulmonary  diseases.  The  other  complications  do  not  appear  with  any 
degree  of  regularity,  so  that  at  one  time  the  one,  at  another  time  the  other, 
is  more  apparent.  The  hyperemia  of  the  liver,  on  the  other  hand,  seems 
to  be  constantly  present,  and  when  it  is  once  fully  developed  it  seems  to 
persist  until  the  death  of  the  patient,  varying  of  course  in  intensity  from 
time  to  time.  In  fact,  the  swelling  of  the  hver  may  be  the  only  symptom 
outside  of  the  affected  organs  themselves.  It  is  possible  that  in  the  first- 
named  group  of  cases  the  function  of  the  liver  is  to  act  as  a  safety-valve  by 
absorbing  like  a  sponge  all  the  blood  that  the  heart  cannot  master;  in  this 
way  congestion  of  other  organs  is  avoided  and  they  do  not  become  so 
hyperemic. 

There  are  a  number  of  other  peculiarities  in  connection  with  this  con- 
dition that  merit  particular  mention.  They  refer  to  the  swelling  of  the 
spleen  and  the  origin  of  the  ascitic  fluid  that  is  usually  exuded.  As  a  rule, 
cirrhosis  of  the  liver  is  followed  by  enlargement  of  the  spleen.  In  the  case 
of  passive  hyperemia  of  the  liver,  however,  the  spleen  in  only  indurated 
but  not  enlarged,  although  in  both  conditions  the  flow  of  blood  from  the 
spleen  is  impeded.  It  is  possible  that  the  time  at  which  the  stasis  de- 
velops can  be  made  responsible  for  this  peculiarity,  or  that  in  cirrhosis  the 
frequent  recurrence  of  hyperemia  of  the  organ  during  digestion  plays  a 
certain  role. 

Ascites  is,  as  a  rule,  a  symptom  of  subordinate  significance  in  the  gen- 
eral disease-picture  of  cardiac  dropsy,  and  generally  develops  at  a  late 
stage  of  the  disease,  and  then  only  to  a  slight  degree.  Ascites,  moreover, 
stands  in  no  relation,  in  regard  to  its  intensity,  to  the  degree  of  swelling  of 
the  liver  that  may  be  present.  In  some  diseases  of  the  heart,  however,  we 
see  the  development  of  ascites  at  so  early  a  period  of  the  disease  that  the 
suspicion  of  disease  of  the  peritoneum  is  created.  This  is  particularly  the 
case  when,  as  so  often  happens,  all  evidence  of  edema  of  the  lower  extrem- 
ities is  absent  or  is  present  only  to  a  very  slight  degree.  Continued  observa- 
tion, however,  will  reveal  the  cardiac  origin  of  the  trouble,  and  the  com- 
paratively favorable  course  that  the  abdominal  lesion  takes  will  soon  ex- 
clude peritoneal  disease.  Ascites  of  this  kind  may  not  be  accompanied 
by  a  very  high  degree  of  swelling  of  the  liver  from  hyperemia  or  stasis. 
In  some  cases,  it  is  true,  cirrhosis  of  the  liver  from  stasis  proper  or 
the  induration  of  the  organ  from  proliferation  of  connective  tissue,  or, 
in  other  instances,  parenchymatous  swelling  of  the  liver,  may  play  a  cer- 
tain role  in  the  causation  of  ascites,  but  there  are  a  number  of  cases  on 
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rt'CDixl  ill  wliicli  isolated  ascites  of  canliac  orij!;!!!  existed  for  a  lonj;  time 
and  finally  disajjpoared  after  repeated  tapping  and  withdrawal  of  the  accu- 
nuilated  flnid.  It  is  jjrobable  that  in  these  instances  the  safety-valve 
action  of  th(>  liver  was  insuflieient,  so  that  the  congestion  of  the  abdominal 
organs  became  so  great  that  transudation  of  fluid  occurred  into  the  abdo- 
minal cavity  or  that  exudative  j)eritonitis  developed.  We  must  assume 
that  tlu^  dil'ferent  vascular  areas  of  the  Ixxly  are  independent  in  a  manner 
and  that  it  will  depend  on  their  individual  state  or  on  individual  pecu- 
liarities whether  congestion,  hyperemia,  exudation,  etc.,  will  occur  in  the 
couise  of  cardiac  stasis  in  this  or  that  part  of  the  body. 

The  liver,  already  enlarged  from  passive  congestion,  may  in  the  course 
of  a  few  days  become  still  larger;  whereas  in  the  case  of  a  healthy  liver, 
acute  attacks  of  cardiac  insufficiency  cause  no  distinct  enlargement  of  the 
organ.  In  other  words,  if  the  liver  enlarges  rapidly  as  a  result  of  cardiac 
insudiciency,  we  must  assume  that  the  condition  of  stasis  was  chronic, 
but  that  the  liver  was  comparatively  small  Ix-fore  the  acute  attack,  and 
that  the  condition  of  chronic  stasis  had  in  all  jji-obalnlity  existed  for  some 
time  but  had  evaded  detection.  In  the  case  of  children  this  does  not 
quite  hold  true,  since  here  an  enormous  swelling  of  the  liver  may  be  noticed 
in  the  course  of  a  few  days  during  an  attack  of  diphtheria.  The  swelling 
is  caused  partly  by  parenchymatous  swelling,  partly  b}'  hyperemia  of  the 
organ  from  stasis,  the  latter  condition  being  the  result  of  cardiac  weakness 
combined  with  disease  of  the  bronchi.  We  can  conclude,  therefore,  that 
the  liver  in  children  is  more  elastic  than  in  adults,  or  that  it  is  rendered  so 
by  the  acute  disease. 

Diagnosis. — The  most  important  point  in  the  differential  diagnosis  of 
hyperemia  of  the  liver  from  other  lesions  of  the  organ  that  are  accompanied 
by  enlargement  is  that  a  hyperemic  liver  constantly  changes  in  volume, 
whereas  in  all  the  other  diseases  the  volume  of  the  liver  remains  uniformly 
large.  In  passive  hyperemia  this  change  is  still  more  apparent  than  in 
simple  congestion,  because  the  capacity  of  the  dilated  blood-vessels 
within  the  liver  is  permanently  increased  in  the  former  state.  Much  will 
depend  on  the  power  of  the  heart  to  hold  the  blood  accunmlating  in  it  and  to 
propel  it  onward.  The  character  of  the  cardiac  lesion,  therefore,  will  de- 
termine whether  a  decrease  in  the  swelling  will  occur,  and  to  what  degree 
the  size  of  the  swollen  organ  ma}^  decrease ;  i.  e.,  whether  the  swelling  per- 
sists for  days,  weeks,  or  months,  or  whether  it  disappears  rapidly  or  slowly. 
In  cases  where  the  liver  is  very  much  enlarged  a  decrease  in  the  size  of  the 
organ  and  an  increase  in  the  quantit}^  of  urine  voided  may  be  considered 
the  first  signs  of  improvement  of  the  condition  of  the  heart;  on  the  other 
hand,  hyperemic  swelling  of  the  liver  and  the  consequent  sensation  of 
pressure  may  be  one  of  the  first  indications  that  a  cardiac  lesion  exists. 
As  the  distress  incident  to  the  swelling  of  the  liver  is  usually  increased 
after  eating,  the  diagnosis  of  gastric  trouble  is  frequently  made. 

Passive  congestion  of  the  liver  is  also  an  important  symptom  in  other 
diseases  of  the  liver,  and  constitutes  a  frequent  complication.  It  is  foimd 
in  the  different  forms  of  cirrhosis  and  in  fatty  degeneration  of  the  liver,  be- 
cause alcohol,  the  chief  factor  in  the  causation  of  these  two  diseases,  affects 
the  heart  at  the  same  time.  I  believe  that  this  enlargement  is  frequently 
overlooked,  and  that  the  decrease  in  the  size  of  the  organ  that  occurs  in 
the  later  stages  as  a  result  of  the  decrease  in  the  volume  of  blood  is  attri- 
buted to  atrophy  of  the  liver. 

Treatment. — The  treatment  of  passive  congestion  of  the  liver  from 
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stasis  must  be  directed  primarily  against  the  cause  of  the  condition — viz., 
the  cardiac  insufficiency.  In  cases,  too,  in  which  the  primary  trouble 
is  situated  in  the  lungs,  it  is,  as  a  rule,  easier  to  direct  treatment  against  the 
complicating  cardiac  weakness  than  against  the  lesion  of  the  lungs.  The 
heart  should  be  protected  from  excessive  work,  and  later  should  be 
strengthened  by  systematic  exercise.  The  quantity  of  fluid  taken  should 
be  reduced;  and  such  drugs  as  digitalis,  camphor,  strophanthus,  etc., 
should  be  given  with  diuretics  like  calomel,  squill,  theobromin,  and 
potassium  salts.  If  venous  plethora  is  very  great,  blood-letting  may 
be  indicated  in  many  cases,  the  favorable  effects  of  this  procedure  being 
at  once  demonstrated  by  a  marked  decrease  in  the  swelling  of  the  liver. 

The  diet  should  be  restricted,  and  in  this  manner  the  flow  of  blood  to 
the  intestine  decreased,  the  radicles  of  the  portal  vein  in  tliis  way  being 
also  freed  from  an  excess  of  blood.  As  spontaneous  hemorrhoidal  bleed- 
ing is  known  to  relieve  congestion  of  the  liver,  it  seems  a  good  plan  to 
produce  such  hemorrhage  artificially,  and  for  this  purpose  it  was  formerly 
customary  to  apply  leeches  to  the  region  of  the  anus. 

A  course  of  salines,  either  Glauber  salts  or  some  of  the  saline  waters, 
is  also  a  valuable  adjuvant  in  the  treatment  of  the  condition  under  dis- 
cussion, particularly  in  the  initial  stages.  Abstinence  from  irritating 
food  and  from  alcohol  is  also  indicated,  and  should  be  insisted  upon  for 
long  periods  of  time.  The  good  results  obtained  from  these  measures 
show  conclusively  what  an  important  role  active  congestion  and  other 
distiu-bances  of  the  parenchyma  of  the  liver  play  in  the  causation  and 
the  aggravation  of  stasis.  All  the  measures  discussed  ^ill  be  particu- 
larly effective  in  cases  in  which  the  stasis  is  due  to  pure  hyperemia. 

If  the  pain  in  the  region  of  the  liver  is  very  severe,  the  same  measures 
should  be  applied  as  in  perihepatitis,  such  as  the  ice-bag,  leeches,  or  warm 
compresses. 

If  ascites  is  very  great,  paracentesis  acts  both  as  a  palliative  and  cura- 
tive form  of  treatment.  It  acts  by  lessening  the  impediment  to  the  circu- 
lation of  the  blood  mthin  the  abdominal  ca^dty,  and  in  this  manner  en- 
couraging the  absorption  of  the  transudate  that  has  formed.  It  is  in  these 
cases  particularly  that  a  cure  has  actually  been  known  to  occiu-  after  re- 
peated tapping  and  removal  of  the  ascitic  fluid. 

ACTIVE  HYPEREMIA  OF  THE  LIVER;    CONGESTION  OF  THE  LIVER. 

We  include  under  this  heading  all  those  forms  of  engorgement  of  the 
Hver  with  blood  that  are  not  caused  by  the  presence  of  some  obstruction 
to  the  flow  of  blood  from  the  hver.  In  the  case  of  other  organs  than  the 
liver  it  is,  as  a  rule,  a  very  difficult  matter  to  find  an  adequate  explanation 
for  the  different  hyperemic  states  that  are  occasional!}^  noticed,  nearly  all 
the  interpretations  offered  being  purely  hypothetical.  In  the  case  of  the 
liver  this  is  particularly  true  when  one  comes  to  venturing  explanations 
on  the  origin  of  hyperemia  of  this  organ.  In  the  first  place,  no  correct  or 
even  approximate  estimation  of  the  quantity  of  blood  contained  in  the 
organ  during  life  can  be  obtained  from  postmortem  findings.  Further, 
the  blood-supply  of  the  liver  is  exceedingly  complicated  and  intricate, 
inasmuch  as  blood  flows  into  the  organ  from  two  different  directions  and 
from  two  sets  of  vessels — ^the  hepatic  artery  and  the  portal  vein.  It  is 
impossible  for  us  to  determine  to  what  extent  the  one  or  the  other  set  of 
vessels  participates  in  the  excessive  determination  of  blood  to  the  liver. 
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We  know  that  vory  peculiar  conditions  may  exist  in  this  respect,  as  the 
investigations  of  CJad  demonstrate. 

Ciad  allowed  warm  salt  solutions,  of  the  strenpcth  of  0.5  per  rent.,  to  flow  through 
the  liver  while  it  was  still  warm,  immediately  after  removal  from  the  hody  of  the 
animal.  If  tlie  .salt  solution  w;is  allowed  to  (low  into  the  portal  openinR  alone,  he 
found  that  more  fluid  pereolated  tin-oufih  the  liver  than  if  hi*  allowed  the  stream  to 
enter  both  the  portal  vein  and  the  hepatie  artery.  It  ap|)ears,  therefore,  as  though 
the  eurrent  flowing  through  the  portal  vein  was  impeded  in  its  eourse  by  the  current 
flowing  through  tlie  hepatie  artery.  This  may  possibly  be  explained  from  the  pres- 
sure exereised  by  the  small  brandies  of  the  hepatie  artery  on  the  small  branches  of 
the  portal  vein  which  run  in  their  innnediate  vicinity.  Possibly,  too,  the  two  cur- 
rents oppose  each  otlier  within  the  capillary  network  where  they  meet. 

Our  knowUnlge  of  hyperemia  of  the  liver,  from  the  very  nature  of  the 
question,  is  ba.scd  as  much  on  general  conclusions,  traditions,  and  theo- 
retic considerations  as  on  exact  anatomic  investigations;  in  fact,  it  may 
be  said  that  we  know  a  great  deal  le.ss  from  the  latter  source  than  from 
the  former.  While  it  is  true,  therefore,  that  many  of  our  conclusions  are 
not  grounded  on  a  substantial  basis  of  established  facts,  we  are  not  justi- 
fied in  completely  ignoring  them  for  that  reason.  They  require,  of  course, 
careful  and  critical  reviewing  before  we  permit  ourselves  to  constitute 
them  the  starting-point  for  further  considerations.  It  is  possible  that 
many  of  these  congestive  states  are  due  to  changes  in  the  innervation  of 
the  blood-vessels  of  the  Hver  (both  of  the  portal  vein  and  of  the  hepatic 
artery) ;  in  other  instances  it  is  quite  possible  that  such  changes  in  normal 
innervation  or  changes  in  the  parenchyma  of  the  liver  itself  cause  abnor- 
mal narrowing  or  dilatation  of  the  lumen  of  the  capillaries. 

As  a  rule,  probably,  states  of  congestion  are  accompanied  by  an  in- 
creased flow  of  blood  through  the  liver;  or,  again,  certain  external  condi- 
tions may  be  responsible  for  the  change  in  the  quantity  of  blood  contained 
within  the  Hver  and  the  amount  of  blood  that  flows  through  the  organ  in  a 
given  time.  ^Mienever  the  abdominal  cavity  is  overfilled  (by  food,  feces, 
gas,  deposits  of  fat),  the  current  of  blood  passing  through  the  Hver  is  im- 
peded by  the  pressure  exercised  on  the  organ;  at  the  same  time  the  affer- 
ent part  of  the  capillary  area  may  be  engorged.  In  case,  on  the  other 
hand,  the  abdominal  walls  are  relaxed  and  flaccid  it  may  very  well  occur 
that  an  atonic  condition  of  the  blood-vessels  results,  and  that  they  con- 
sequently become  dilated. 

The  respiratory  movements  are  an  important  factor  in  the  regulation 
of  the  flow  of  blood  through  the  liver :  and  they  are  of  more  significance 
for  the  flow  of  blood  than  for  the  quantit}-  of  blood  contained  in  the  organ 
at  a  given  time.  We  know  from  observations  on  peripheral  parts  of  the 
body  and  from  experiments  on  the  artificial  passage  of  currents  of  blood 
through  different  isolated  organs  that  a  change  of  position  and  passive 
movements  are  capable  of  exercising  a  great  influence  on  the  capillary 
blood-stream  as  regards  the  rapidity  of  its  flow.  In  the  case  of  the  liver 
the  movements  of  the  diaphragm  act  in  this  way,  and,  in  addition,  deep 
inspirations  cause  an  increased  suction  of  blood  from  the  hepatic  veins 
into  the  right  heart.  Any  impediments  to  normal  respiratory  movements 
must  necessarily,  therefore,  cause  a  slowing  of  the  flow  of  blood  through 
the  hver.  From  this  there  results  an  accumulation  of  blood  in  the  portal 
and  hepatic  capillaries. 

Changes  in  the  constitution  of  the  blood  ("thickening")  may  also 
possibly  play  a  role. 
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Etiology. — Among  possible  causes  of  congestion  of  the  liver  must  be 
mentioned  increase  and  prolongation  of  the  normal  hyperemia  during 
digestion  as  a  result  of  too  copious  or  too  frequent  meals.  This  overfeed- 
ing is  particularly  injurious  in  still  another  way  if  it  is  combined  with 
a  sedentary  mode  of  hfe  and  lack  of  sufficient  exercise,  for  under  these 
circumstances  obesity  may  frequently  be  seen  to  develop,  followed  by 
the  usual  difficulty  in  breathing  and  in  the  general  power  of  locomotion. 
These  two  factors,  in  their  turn,  again  impede  the  flow  of  blood  through 
the  liver. 

The  quality  of  the  ingesta  has  much  to  do  with  digestive  hyperemia. 
Alcohol,  especiahy,  causes  high  degrees  of  digestive  hyperemia,  aside  from 
the  hyperemia  caused  by  food  taken  at  the  same  time  (v.  Kahlden). 
Strong  spices  and  coffee  seein  to  act  in  a  similar  manner.  It  is  also  possi- 
ble that  certain  toxins  developing  as  a  result  of  putrefactive  changes  in 
the  intestine,  particularly  in  gourmands,  lead  to  disturbances  of  digestion 
and  hyperemia  of  the  fiver  (Dujardin-Beaumetz's  stercoremia)  (Bou- 
chard). 

Under  all  the  conditions  indicated  above,  other  abnormal  states  be- 
sides hyperemia  soon  develop.  Hyperemia  is  only  the  first  stage,  so  to 
speak,  of  such  changes  in  the  parenchyma  of  the  liver  as  enlargement  of  the 
organ,  albuminous  or  fatty  infiltration  of  the  hepatic  cells,  and,  later, 
proliferation  of  the  interstitial  connective  tissues.  Overfeeding  and  alco- 
holism act  on  the  liver  in  the  manner  described  and  at  the  same  time  exer- 
cise their  deleterious  effects  on  other  organs  of  the  body,  particularly  the 
stomach  and  the  heart,  and  also  on  the  general  constitution  of  the  patient. 
It  may  be  said,  therefore,  that  the  congestion  of  the  liver  is  merely  a  more, 
or  less  conspicuous  part  of  a  general  disease-picture  that  may  be  called 
abdominal  plethora,  general  plethora,  or  general  obesity,  which  in  its  later 
stages  is,  as  a  rule,  complicated  by  gout,  gravel,  and  glycosuria. 

If  the  affection  of  the  heart  is  the  most  conspicuous  symptom,  passive 
congestion  of  the  liver  may  develop,  and  in  this  way  be  combined  with 
hyperemia  of  the  organ ;  or  it  may  even  take  the  place  of  the  latter  condi- 
tion. 

Digestive  disturbances  and  toxic  agencies  are  by  far  the  most  impor- 
tant factors  in  the  production  of  this  hyperemia  of  the  fiver;  all  other  possi- 
ble causes  are  far  less  important.  We  may  also  mention  contusions  of  the 
region  of  the  liver  and  the  effect  of  tropical  climates. 

In  the  tropics  hyperemia  of  the  liver,  and  a  number  of  diseases  of  the 
liver  that  develop  from  this  condition,  are  frequently  seen  (abscess,  fatty 
liver,  cirrhosis),  particularly  in  the  case  of  Europeans,  a  fact  that  has 
been  falsely  attributed  to  the  effect  of  the  great  heat.  An  elevation  of  the 
temperature  alone  has  nothing  whatever  to  do  with  it,  the  real  cause  being 
the  digestive  disturbances  that  develop  at  the  same  time  in  these  climates, 
and  certain  miasmatic  infections,  particularly  malaria  and  dysentery,  and 
probably  others  of  which  we  are  ignorant.  A  tropical  climate  is  delete- 
rious only  in  the  sense  that  alcohol  and  irritating  or  abundant  food  can 
exercise  a  bad  effect  in  quantities  that  would  not  be  harmful  in  a  more 
temperate  climate  where  general  metabolism  is  more  active. 

Domestic  infectious  diseases,  such  as  typhoid  fever,  the  acute  exan- 
themata, and  others,  can  produce  the  same  changes  in  the  liver  (hypere- 
mia and  parenchymatous  swelling  of  the  organ),  just  as  do  the  tropical 
miasms.  Scurvy,  too,  according  to  the  older  observations  on  this  disease, 
is  capable  of  producing  the  same  hepatic  disturbances.     In  diabetes 
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mrllitus,  a  disoaso  in  wliicli,  <i  jirinri,  a  coiisidcrablc  irivolvcincnt  of  the 
liver  should  he  ('xpected,  hN'pi'reiuia  of  the  orfi;aii  has,  as  a  matter  of  fact, 
rarely  heen  ohser\'ed. 

During  nieiistruatiou  we  see  changes  in  the  liver  corresponding  to 
those  seen  in  many  other  organs.  These  may  consist  in  transitory  affec- 
tions of  the  organ  that  accompany  menstruation  jxr  sc,  or  they  may  be 
caused  by  sudden  interruption  of  normal  menstruation  by  cold,  psychic 
disturbances,  etc.  These  vicarious  forms  of  hyperemia  are  transitory  in 
character,  but  may  appear  for  a  long  time  during  the  climacteric.  It  is 
stated  that  the  cessation  of  hemorrhoidal  bleedings  that  once  occurred 
hal)itually  can  be  followed  by  distur])ances  of  the  al)ove  kind  in  the  liver. 
Permanent  disturbances,  however,  never  develoj)  from  the  stoppage  of 
such  habitual  bleeding.  It  appears  that  the  effect  of  the  stoppage  is  ex- 
ercised on  the  digestive  organs  or  other  parts  of  the  body,  the  latter  be- 
coming congested  if  the  plethora  is  not  reheved  by  a  hemorrhage,  and 
becoming  disordered,  and  thus  in  their  turn  helping  to  produce  disorder  of 
the  liver. 

Other  possible  causes  of  hyperemia  of  the  liver  that  have  been  de- 
scribed are  disturbances  of  the  innervation  of  the  organ  in  the  course  of 
h>steria,  psychic  excitement,  terror  or  fright,  and  excessive  mental  effort 
(Monneret). 

Local  lesions  of  the  liver,  such  as  neoplasms,  parasites,  etc.,  cause  an 
engorgement  of  the  surrounding  tissues  with  blood  that  may  be  due  either 
to  h}'pereniia  or  to  congestion. 

Symptoms. — The  symptoms  of  congestion  of  the  liver,  o^nng  to  the 
different  possible  causes  of  this  condition,  are  rarely  manifested  in  a  pure 
and  uncomplicated  form.  As  in  the  case  of  passive  congestion,  they 
consist  chiefly  in  a  sensation  of  pressure  and  fulness  in  the  right  hypo- 
chondriac and  epigastric  regions  that  may  be  so  intense  as  to  amount  to 
actual  pain,  and  may  be  increased  by  movement,  by  breatliing,  and  on 
occupying  a  position  on  the  side.  At  the  same  time  percussion  and  pal- 
pation will  reveal  an  enlargement  of  the  liver,  tenderness,  and  an  increase 
in  the  consistency  of  the  organ.  All  these  disturbances  are  particularly 
apparent  at  the  time  of  the  greatest  digestive  acti^^ty,  and  are,  as  a  rule, 
combined  wdth  other  disturbances  of  digestion,  such  as  pressure  in  the 
region  of  the  stomach,  flatulence,  heartbiu-n,  and  congestive  oppression  in 
the  head. 

In  forms  of  hyperemia  of  the  li"\'er  that  are  not  of  digestive  origin  all 
the  symptoms  are,  in  general,  aggravated  at  the  time  of  the  greatest 
digestive  acti\ity,  particularly  after  the  ingestion  of  irritating  food.  This 
effect  is  more  manifest  in  this  form  of  hyperemia  than  in  that  which  is 
dependent  on  lesions  or  disorders  of  the  heart.  In  the  latter  no  period- 
icity can  be  noticed,  in  the  former  a  periodic  aggravation  seems  in  many 
instances  to  take  place  after  eating.  The  general  disease  is,  however,  as  a 
rule,  so  complicated  that  it  is  impossible  to  decide  in  each  individual  case 
whether  the  hyperemia  is  mechanical  or  congestive  in  character. 

In  the  course  of  the  disease,  particularly  if  it  is  due  to  habitual  conges- 
tion, icterus  often  appears,  either  follo-udng  an  exacerbation  of  the  diges- 
tive disturbances  or,  again,  \A-ithout  any  increase  in  the  dyspeptic  symp- 
toms. It  is  probably  due  to  stasis  in  the  bile-capillaries  or  to  catarrhal 
changes  in  the  common  duct.  This  form  of  icterus  may  be  very  severe  in 
the  menstrual  form  of  hyperemia  of  the  liver. 

Diagnosis. — In  the  discussion  of  the  causes  of  congestion  of  the  liver 
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we  have  seen  that  this  condition,  in  case  it  attains  pathologic  significance, 
rarely  constitutes  a  transitory  state  lasting  only  several  days  or  weeks. 
As  a  rule,  the  condition  becomes  permanent,  and  frequently  becomes 
aggravated,  so  that  it  may  in  this  way  predispose  to  more  serious  and 
deep-seated  diseases  of  the  liver.  It  is  for  this  reason  that  the  symptoms 
are  of  great  diagnostic  significance,  even  though  they  are  not  very  marked 
and  are  not  at  once  apparent  to  the  physician  or  to  the  patient.  In  all 
cases  of  abdominal  plethora  these  symptoms  should  be  particularly  looked 
for,  and  if  they  are  discovered  in  this  or  similar  states,  it  is  the  duty  of  the 
physician  to  institute  a  course  of  treatment  directed  toward  their  removal 
even  against  the  wishes  of  the  patient.  In  this  manner  it  is  often  possible 
to  avoid  very  serious  diseases.  It  will  frequently  happen  that  some  in- 
volvement of  the  parenchyma  of  the  liver  is  present  at  the  time  the  symp- 
toms of  congestion  are  first  discovered ;  but,  as  a  rule,  it  is  impossible  to 
determine  this  at  once,  and  the  decision  will  have  to  be  rendered  later 
from  the  subsequent  course  of  the  disease.  A  valuable  criterion  for  the 
seriousness  of  the  involvement  is  the  size  of  the  fiver ;  the  less  the  organ  is 
enlarged  and  the  more  rapidly  the  swelfing  subsides,  the  less  danger,  we 
may  say,  is  there  of  extensive  parenchymatous  involvement,  and  the  less 
complicated  is  the  hyperemia. 

The  prognosis,  of  course,  is  dependent  on  the  presence  or  absence 
of  other  conditions,  and  on  the  power  of  the  patient  to  abstain  from 
injurious  indulgences,  as  alcohol,  or  to  mthdraw  from  dangerous  surround- 
ings (malaria) ;  in  other  words,  it  is,  in  many  instances,  dependent  on 
the  calling  and  the  character  of  the  patient. 

Treatment. — The  treatment  of  hyperemia  of  the  fiver  is  essentially 
dependent  upon  the  cause  of  the  trouble.  In  man}^  of  the  infectious 
diseases  the  treatment  of  the  hepatic  complication  coincides  exactly  with 
the  treatment  of  the  primary  disease.  In  cases  of  hyperemia  from 
miasmatic  infection  in  the  tropics,  temporary  or  permanent  change  of 
cfimate  is  essential ;  and  in  the  cases  due  to  menstrual  or  vicarious  con- 
gestion a  regulation  of  the  disordered  functions  is  indicated.  It  may 
even  be  necessary  to  induce  bleeding  by  artificial  means.  Traumatic 
hj^peremia  cafis  for  absolute  rest,  and  the  local  application  of  cold  in  the 
form  of  an  ice-bag,  or  leeches.  If  the  pain  is  very  severe,  the  hypo- 
dermic administration  of  morphin  or  some  other  form  of  opium  to 
arrest  the  peristaltic  action  of  the  bowels  is  necessary.  Those  forms 
of  congestion  that  are  not  due  to  trauma  are  rarely  so  violent  as  to  require 
antiphlogistic  medication.  Our  chief  remedy  is  a  regulation  of  the  diet. 
This  appfies  not  only  to  the  majority  of  cases  in  which  the  involvement 
of  the  fiver  is  due  to  digestive  or  toxic  causes,  but  also  to  afi  other  forms, 
for  the  reason  that  a  reduction  of  the  congestion  of  the  liver  during  diges- 
tion will  protect  the  organ  from  the  effects  of  other  irritants,  such  as 
malaria,  trauma,  etc. 

In  the  acute  forms  of  hyperemia  and  in  the  acute  exacerbations  of 
chronic  hyperemia  the  functional  activity  of  the  fiver  should  be  reduced 
as  much  as  possible  by  limiting  the  amount  of  food  taken,  the  diet  being 
restricted  to  thin  soups,  water,  and  weak  tea.  The  general  health  of  the 
patient  wifi  have  to  be  studied  and  these  restrictions  carried  on  only  as  long 
as  nutrition  remains  fairly  good,  the  state  of  the  fiver  alone  not  constitut- 
ing a  proper  guide.  It  if  becomes  necessary  to  give  a  more  plentiful 
and  a  more  stimulating  diet,  the  amount  should  be  regulated  by  the  actual 
demands  of  the  body;  but  aU  overfeeding  and  the  ingestion  of  all  irritating 
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food  should  bo  avoided.  Aside  from  the  quahtative  comijosition  of  the 
food,  the  hitter  coiKhtioii  eaii  l)e  fuKilled  by  causiiiff  tlie  patient  to  drink 
much  water.  Tiie  f^reatesl  (hflicuhy  will  be  encoiiiitered  in  tlujso  accus- 
tonieil  to  an  abundant  diet,  and  it  is  precisely  in  these  cases  that  such 
restrictions  are  especially  necessary;  in  general,  although  not  always, 
such  subjects  will  l)e  found  to  be  plethoric.  All  alcoholic  beverages, 
irritating  spices,  as  mustard,  pepper,  etc.,  should  be  completely  elim- 
inated from  the  diet,  and  the  amount  of  salt  and  condiments  is  to 
be  restricted.  Coffee  and  roasted  foods  are  to  be  condemned.  These 
measures  alone,  combined  with  simplicity  of  food,  will  lead  to  a  reduction 
of  the  amount  eaten.  A  mixed  diet  is  to  be  ])referred  to  a  monotonous 
one,  for  the  reason  that  we  must  take  care  not  to  stimulate  the  formation 
of  urea  alone,  on  the  one  hand,  or  the  storing  of  fats  and  glycogen,  on  the 
other.  These  indications  are,  in  general,  fulfilled  if  the  patient  is  re- 
stricted to  a  milk  diet  or  to  one  consisting  principally  of  soups,  vege- 
tables, and  fruits.  In  many  instances  the  choice  of  foods  will  have  to  be 
governed  to  a  large  extent  by  the  state  of  the  stomach  and  bowels  and  by 
the  general  constitution  of  the  patient.  In  fat  subjects  amylaceous  foods 
will  have  to  be  restricted;  in  emaciated  or  reduced  subjects  fat  and  pro- 
teids  are  necessary  and  can  be  furnished  by  a  non-stimulating  diet. 

The  moderate  employment  of  cathartics  has  for  a  long  time  been  rec- 
ognized as  very  useful  in  congestion  of  the  liver.  According  to  the  ex- 
perience of  Thierfelder,  gourmandizing  is  less  harmful  if  the  bowels  are 
frequently  and  thoroughly  evacuated  than  if  the  reverse  is  the  case.  It  is 
difficult  to  decide  whether  the  incomplete  assimilation  of  the  food  ingested 
that  may  be  said  to  follow  frequent  purging  is  best  explained  on  this 
ground.  Such  an  interpretation  is  the  first  to  present  itself;  at  the 
same  time,  it  is  cjuite  probable  that  the  removal  of  putrefactive  products, 
and  the  influence  that  is  exercised  by  the  increased  peristalsis  on  the 
blood-current  in  the  portal  vein  are  still  more  important.  The  dietetic 
regulations  formulated  above  are  alone  capable  of  increasing  the  peristalsis 
of  the  bowels  and  jDroducing  free  evacuations,  particularly  by  the  fruits 
and  vegetables  prescribed.  Sahne  remedies,  rhubarb,  cascara,  senna,  and 
aloes  are  all  useful.  The  last-named  irritating  drugs  should  be  used  care- 
fully and  sparingly,  and  certainly  not  for  a  long  time,  owing  to  the  effect 
they  exercise  on  the  intestinal  tract.  I  should  hardly  say,  however,  that 
it  is  best  not  to  use  them  at  all  because  they  might  irritate  the  liver, 
although  the  latter  recommendation  has  been  made  by  several  authors 
(Cantaiii). 

The  administration  of  sahne,  alkaline,  and  alkaline-saline  mineral 
waters  plays  an  important  role  in  the  treatment  of  congestion  of  the  liver 
and  of  the  general  disturbances  of  health  associated  with  this  condition. 
In  choosing  one  or  the  other  of  these  waters  the  general  constitution  of 
the  patient  and,  in  particular,  the  condition  of  the  gastro-intestinal  tract 
must  be  considered.  Cold  Glauber-salts  waters  (as  ]\Iarienbad,  Franzens- 
bad,  Elster,  and  Tarasp)  are  indicated  in  cases  of  overfeeding,  abdominal 
plethora,  and  constipation.  Cold  sahne  waters,  on  the  other  hand,  should 
be  recommended  where  plethora  is  less  pronounced,  and  in  all  those  cases 
where  bathing  is  valuable  for  the  treatment  of  complicating  affections  of 
the  heart.  Waters  of  the  latter  class  are  found  in  Kissingen,  Homburg, 
Nauheim,  Pyrmont,  and  Soden.  Warm  waters  (such  as  those  of  Carls- 
bad, "\''ichy,  Aix-la-Chapelle,  and  Wiesbaden)  are  indicated  in  those  cases 
in  which  parenchymatous  changes  of  the  liver  are  already  present,  or  at 
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least  soeiu  to  bo  iinponding.  Carbbad  and  ^'ich^•  waters  are  more  effec- 
tive ill  the  latter  i-espect  than  the  saline  waters  of  Wiesbaden,  Aix-la-Cha- 
pelle.  :nid  Raden-Baden.  Ritter  watei-^  are  less  adapted  for  regular  coiii"ses 
01  tre.'Ununn  than  oi  I'roOiViont  use  o\"er  a  long  tinte. 

Eueniata  are  also  useful  in  treating  the  obstinate  constipation  that 
so  often  complicates  this  disease.  It  is  possible  that  they  act  on  the 
blood  directly,  by  causing  a  larger  absorption  of  water,  and  that,  as  a 
i-est;lt,  the  blood  is,  so  to  say,  diluted.  This  applies  particularly  to 
injections  of  w.trm  water,  if  they  are  frequently  employed,  or  to  the 
aduiimstration  per  rectum  of  aromatic  infusions,  such  as  those  of  chamo- 
mile, valerian,  etc.  The  old  '*  visceral  enemata  of  Kampf"*  possibly 
fulfilled  this  indication. 

The  French  school  of  clinicians  reconuneuds  siio]\  intestinal  disinfec- 
tants as  bismuth,  naphthalin,  naphthol,  salol,  resorcin,  etc. 

Acute  congestion  of  the  liver  accompianied  by  pain  calls  for  rest; 
chronic  or  frequently  repeated  attacks  of  hyperemia,  on  the  other  hand, 
call  for  exercise.  Physical  exertion  in  the  latter  cjises  acts  beneficially  by 
stimulating  and  increasing  the  rapidity  of  the  blood-stream  and  the  gen- 
eral circulation,  as  w^ell  as  by  promoting  deeper  respiratory  excursions. 
In  this  manner  an  auto-massage  of  the  liver  is  obtained  which  is  miques- 
tior:ibb-  :v.ore  effecti^•e  than  the  external  form  of  massage  of  the  organ 
iwo  A'\K\i  b}  P lira nd- Fardel.  It  is  probable  that  this  external 
raothod  acts  ittdirectly  through  the  agency  of  the  intestine. 

Fain  is  rarely  so  severe  in  congestion  of  the  liver  as  to  call  for  active 
iniov:\'\  aO.  In  the  acute  forms  in  which  perihepatitic  irritation  nm* 
oi.\  ;;.■  ;i'..:iphlogistics  are  indicated;  in  the  chronic  forms  warm  com- 
presses, or  rarely  narcotics.  The  latter  class  of  drugs  is  particularly 
ba^i  i..  tb.is  disease  for  tlie  reason  that  tliey  arrest  the  necessary  peristaltic 
;u"i:or,  .^.'  tV.o  bowels,;  for  tliis  reason  opium  and  morphin  should  be 
gi\-eu  N  er}-  sparingly. 
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HEMORRHAGE  INTO  THE  LIVER. 
((Quincke.) 

Ilpmorrhage  into  the  liver  is  rare  for  the  reason  that  there  is  little  room 
for  bleeding  in  the  tissues  around  the  Ijlood-veswels.  Hemorrhages  when 
they  do  occur  are  seen  either  in  small  foci  distributed  throughout  the  liver 
parenchyma  or  benr'ath  the  serous  covering  or  as  a  diffuse  hemf)rrhagic 
infiltration  of  the  liver-tissue.  They  originate  from  direct  or  indirect 
trauma,  by  wounding  or  crushing  of  the  parts,  and  may  follow  either  a 
simple  solution  of  continuity  or  an  actual  destruction  of  tissue.  In  the 
new-born  hemorrhages  usually  originate  from  acute  pas.sive  congestion  of 
the  liver  following  difhcult  or  retarded  labor.  In  cases  of  chronic  conges- 
tion of  the  liver  hemorrhages  are  less  frequently  seen,  for  the  reason  that 
the  tissues  of  the  liver  in  this  condition  are  so  tough. 

Hemorrhage  is,  further,  occasionally  seen  in  very  acute  cases  of  con- 
gestion of  the  organ,  in  tropical  malaria,  in  rnu.ssel-poi.soning,'in  .sclerema 
neonatorum,  in  chronic  experimental  phosphoru.s-poisoning  in  rabbits 
(AufrecJit),  anrl  in  carcinomatous  nodule  formation.  Hemorrhagic  in- 
farcts, following  the  occlusion  of  small  branches  of  the  portal  vein,  are 
a  rare  occurrence  (Dreschfeld,  Woolridgej.  Hemorrhages  resembling 
infarcts  are  sometimes  seen  in  recurrent  fever  and  in  severe  fonris  of 
puerperal  infection.  [Thromboses  and  hemorrhages  in  the  liver  (Schmorl) 
have  recently  grown  to  constitute  an  important  part  of  the  pathology  of 
puerperal  eclampsia. — Ed.] 

If  an  aneur\'sm  of  the  hepatic  arter}'  bursts,  larger  hemorrhages  may 
occur.  It  is  douVjtful  whether  circumscribed  lesions  of  the  waUs  of  the 
portal  system  of  V^lood-vessels  within  the  liver  can  lead  to  similar  acci- 
dents becau.se  of  the  low  pressure  therein.  It  is  possiVjle  that  a  numh)er 
of  obscure  cases  that  Frerichs  found  mentioned  in  the  older  literature 
and  discussed  were  hemorrhages  due  to  disease  of  some  of  the  larger 
blood-vessels  of  the  liver. 

Symptoms. — Hemorrhage  into  the  tissues  of  the  liver  might  possibly 
be  suspected  in  case  the  symptoms  of  hyperemia  of  the  liver  (pain  in  the 
hepatic  region  and  enlargement  of  the  organ),  already  present,  are  sud- 
denly aggravated.  If  the  hemorrhage  involves  the  .serous  covering  of 
the  liver  as  a  direct  result  of  the  solution  of  continuity  or  as  a  .secondary- 
effect  of  the  bleeding,  Vjlood  will  h>e  poured  into  the  abdominal  ca\'ity. 
An  accident  of  this  character  can  sometimes  be  recognized  from  the 
sudden  appearance  of  an  area  of  dulness  on  percassion,  together  with 
definite  peritonitic  s\TTiptoms  and  a  fall  of  the  general  blood-pressure. 
The  life  of  the  patient,  of  course,  is  greatly  endangered  by  this  accident. 
The  symptoms  of  perforation  of  a  hemorrhagic  focus  into  the  bile-channels 
or  hemorrhage  directly  into  these  passages  have  already  been  discussed 
(.see  page  521). 

It  may  occxir  that  liver-cells,  either  individually  or  in  groups,  may  pass  through 
the  hepatic  vein.s  from  a  traumatic  hemorrhagic  focas  in  the  liver  and  enter  the 
general  cirrulation ;  they  may  caase  embolic  occlu-sion  of  pulmonan,'  capillaries, 
or,  in  ca.se  the  foramen  ovale  be  patent,  may  even  cause  embolic  occlusion  of  some 
of  the  capillaries  of  the  greater  circulation  in  the  brain,  the  kidneys,  etc.  The 
formation  of  such  liver-cell  emboli  is  probably  favored  by  all  those  conditions  of  the 
hepatic  parenchyma  that  are  accompanied  by  a  loosening  of  the  connection 
between  the  different  hepatic  cells.  Such  states  are,  for  example,  fatty  degenera- 
tion of  the  liver  and  other  parenchymatous  changes.     Emboli  of  this  character  are 
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not  necessarily  of  traumatic  origin,  but  may  occasionally  be  seen  in  necrotic  lesions 
of  different  cause,  such  as  puerperal  eclampsia,  scarlatina,  and  diphtheria.  Jiirgens 
and  Klebs  assume  that  hepatic  cells  carried  to  the  different  locations  enumerated 
can  proliferate  wliere  they  happen  to  be  lodged,  but  Lubarsch  contradicts  this,  and 
states  that  they  may  remain  intact  for  a  period  of  about  tliree  weeks,  but  that,  at 
the  end  of  this  time,  they  are  dissolved  and  disappear,  the  only  damage  they  are 
capable  of  doing  being  to  cause  local  thromboses. 

The  diseases  that  lead  to  the  formation  of  hver-cell  emboli  are  all  very  severe,  so 
that  no  symptoms  are  known  that  can  be  definitely  attributed  to  tliis  particular 
accident. 
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PERIHEPATITIS. 

(Quincke.) 

InflaiTimation  of  the  peritoneal  covering  of  the  hver  is  always  secon- 
dary, and  is  seen  either  as  the  result  of  some  general  peritonitic  involve- 
ment or  as  a  sequel  of  a  variety  of  diseases  of  the  hver.  The  latter  form  is 
particularly  frequent  and  of  great  clinical  importance  and  interest.  If  the 
perihepatitis  is  acute,  it  may  be  classified  in  accordance  \\'ith  its  results  as 
serous,  fibrinous,  or  purulent.  In  chronic  inflammation  the  subserous 
tissues  are  also  involved  or  may  be  exclusively  affected.  In  the  latter 
instance  we  see  a  thickening  of  the  serosa  and  the  formation  of  con- 
nective-tissue adhesions  A^ith  neighboring  parts;  occasionally,  too,  the 
process  extends  into  the  liver  so  as  to  involve  the  interstitial  connective- 
tissue  structiu*es  of  the  organ.  The  process  may  either  extend  into  the 
hver  from  the  surface  of  the  organ  or  from  the  porta  hepatis,  following  the 
course  of  GHsson's  capsule. 

In  general,  the  process  follows  no  typical  course,  and  the  inflammation 
is  irregularly  distributed  and  A'aries  in  intensity  with  the  primary'  disease 
of  the  liA^er.  It  occasionally  happens  that  the  whole  capsule  of  the  organ 
is  inflamed  so  that  the  exudate  forms  a  sort  of  capsule  around  the  liA'er. 
In  the  more  pronounced  cases  of  the  latter  kind  the  serous  membrane  may 
be  several  millimeters  thick  and  be  of  a  milk-white  color.  In  such  cases 
the  Hver  wiW.  be  compressed  b}"  this  coA^ering  and  AAill  be  deformed,  and  the 
margins  of  the  organ  wiU  be  rounded  ("Zuckerguss-Leber,"  or  "icing- 
liver").  When  we  see  other  deformities,  such  as  corset  hA^er,  lobulated 
liver,  etc.,  in  combination  AA-ith  perihepatitis,  we  can  assume,  in  general, 
that  the  deformities  of  the  organ  are  essentially  the  result  of  the  direct 
pressure  from  AAithout  or  of  some  disease  of  the  liA^er  itself. 

Etiology. — In  all  cases  of  diffuse  peritonitis  the  coA'ering  of  the  liA'er 
is  usually  more  or  less  iuA^oh-ed.  The  mechanical  influences  that  cause 
perihepatitis  are,  as  a  rule,  of  long  diu-ation  and  of  moderate  degree,  as,  for 
instance,  the  pressure  exercised  by  corsets  or  narrow  waist-bands.  Less 
frequently  acute  mechanical  influences  can  be  made  responsible  for  the 
occurrence  of  perihepatitis.  In  general,  the  former  agencies  produce 
permanent  deformities  of  the  Hver  at  the  same  time. 
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Among  the  diseases  of  the  li\-cr  itself,  lliose  that  involve  the  paren- 
ehyina  of  the  orphan  do  not  lend  to  pcrilicputitis  as  frequently  as  do  those 
that  invoh'i'  the  interstitial  coiniectivc  tissues,  such  as  abscess,  cirrhosis, 
syphiloma,  alveolar  eehinococcus,  carcinoma,  etc.  The  character  of  the 
primary  disi'ase  will,  as  a  rule,  determine  the  character  of  the  inflamma- 
tion of  the  serous  membrane. 

Perihepatitis,  either  purulent,  serous,  or  adhesive,  frequently  origi- 
nates from  the  gall-bladder.  The  disease  may  also  start  from  some  of  the 
organs  adjacent  to  the  liver,  such  as  a  pleuritis  of  the  right  side  by  exten- 
sion through  the  diaphragm.  A  simple  gastric  ulcer  may  cau.se  peri- 
lu^patitis.  particularly  on  the  lower  surface  of  the  liver  and  on  the  anterior 
margin;  in  this  ca.se  the  inflanunation  is  generally  of  the  adhesive  kind, 
and  it  may  hapjien  that  the  ulcerative  ]")rocess  in  the  .stomach  wall  extends 
to  the  substance  of  the  liver  by  means  of  adhesions  between  the  two 
organs. 

Symptoms. — In  acute  cases  of  perihepatitis  pain  is  a  prominent  symp- 
tom. It  may  either  be  circumscribed  or  be  felt  throughout  the  whole 
hepatic  region.  From  the  distribution  of  the  pain  clues  may  sometimes 
be  obtained  in  r(>gard  to  the  localization  and  the  extent  of  the  perihepatitic 
process.  The  pain  is  accentuated  by  pressure  from  Avithout  and  by  differ- 
ent movements,  for  which  reason  the  pressure  of  the  clothing  is  disagreeable 
to  the  patients  and  they  avoid  lying  on  the  right  side;  at  the  same 
time  and  for  the  same  reason,  respiration  may  be  slightly  impeded.  The 
pain,  as  in  all  forms  of  serous  inflammations,  is,  as  a  rule,  severe  and 
lancinating.  Palpation  and  percussion  of  the  liver  are,  therefore,  often 
rendered  very  difficult.  At  times  a  friction-sound  may  be  heard  and 
a  fremitus  may  be  felt  over  the  area  of  perihepatitis,  generally  syn- 
chronously with  respiration. 

In  addition,  all  the  symptoms  of  the  primary  disease  will  be  observed, 
whether  this  be  in  the  liver  itself  or  in  some  other  organ.  Peri- 
hepatitis rarely  causes  vomiting  or  a  considerable  rise  of  temperature. 
Icterus  is  sometimes  seen  in  this  condition,  but  it  is  doubtful  what  causes 
it.  Some  authors  are  inclined  to  attribute  it  to  the  reduced  rh}i:hmic 
movements  of  the  liver  following  the  impediment  in  the  normal  respira- 
tory excursion ;  but  whether  this  theory  is  correct  or  not  cannot  very  well 
be  determined. 

Chronic  perihepatitis  may  run  its  course  wdthout  causing  any  symp- 
toms whatever,  and  may  not  be  noticed  by  the  patient  until  ultimately 
the  symptoms  caused  by  adhesions  with  neighboring  organs  or  thickening 
of  the  serosa  of  the  liver  appear.  Adhesions  between  the  diaphragm  and 
the  abdominal  walls,  if  they  are  sufficiently  developed,  may  hinder  the 
respiratory  motility  of  the  lower  margin  of  the  hver,  and  the  condition  may 
be  readily  recognized  in  this  manner. 

Chronic  perihepatitis  may  extend  to  the  connective-tissue  structures 
within  the  liver  and  in  this  wa}'  produce  a  true  hepatic  cirrhosis  with  its 
cUnical  manifestations  (Roller,  Frerichs,  loc.  cit.,  ii,  p.  92). 

In  rare  instances  chronic  inflammatory  perihepatitis  may  cause  a 
metamorphosis  of  the  inflamed  peritoneal  covering  of  the  liver  into  tough 
contracted  comiective  tissue,  so  that  the  liver  is  inclosed  in  a  sort  of 
capsule.  As  the  covering  contracts,  pressure  is  exercised  on  the  organ  and 
the  circulation  of  the  blood  is  impeded  in  the  same  way  as  in  true  cirrhosis 
of  the  organ;  consequently,  a  disease-picture  that  is  very  similar  to  the 
latter  condition  may  be  seen,  characterized,  in  particular,  by  the  occur- 
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rence  of  ascites  and  the  remarkable  reduction  in  the  size  of  the  hver. 
The  spleen,  in  this  condition,  is  not  generally  enlarged,  for  the  reason  that 
this  organ  cannot  expand  owing  to  the  callous  tliickening  of  its  capsule. 
Cases  of  this  kind  have  been  occasionally  described  in  the  older  Uterature* 
and  have  recently  been  studied  more  carefully  by  Cm-schmami,  Rumpf, 
Pick,  and  Hiibler,  and  have  been  called  "  Zuckergussleber "  (perihepatitis 
chronica  hyperplastica)  by  these  authors.  They  are  differentiated  from 
cirrhosis  by  their  longer  course  (six,  even  as  much  as  fifteen  years), 
during  which  the  condition  may  become  quiescent  at  times,  or,  on  the 
other  hand,  an  almost  incredible  number  of  paracenteses  may  have  to  be 
performed  (as  many  as  301  in  one  case). 

The  capsule  may  be  from  five  to  ten  millimeters  thick,  and  naturally 
compresses  the  Uver  considerably.  As  a  rule,  the  capsule  consists  of  thick 
fibrous  tissue.  The  size  of  the  Uver  may  be  reduced  to  one-half.  If  the 
capsule  is  cut,  the  tissue  of  the  liA^er  bulges  above  the  surface  of  the  section. 
It  is  not  changed  in  its  microscopic  structures  and  reveals  no  proHferation 
of  connective  tissue. 

The  exact  cause  for  this  peculiar  form  of  thickening  of  the  capsule  is 
not  at  all  clear.  In  the  case  of  Hiibler  frequent  and  very  violent  attacks  of 
gall-stone  cohc  occurred  and  possibly  constituted  an  irritant  predisposing 
to  inflammation.  In  other  cases,  again,  the  first  remote  cause  of  the 
trouble  seems  to  have  been  an  attack  of  pericarditis  occurring  long  before 
the  development  of  the  capsule  formation  and  which  at  the  time  of  its 
occurrence  caused  obhteration  of  the  pericardial  sac.  Pick  mentions  the 
latter  possibihty  and  calls  the  condition  pericarditic  pseudo-cirrhosis  of 
the  liver. 

As  a  matter  of  fact,  one  or  several  of  the  following  conditions  are  found  at 
autopsy  in  cases  of  this  kind,  in  addition,  of  course,  to  the  thickening  of  the  capsule 
of  the  liver:  peritonitis,  with  fibrous  exudates  in  the  upper  part  of  the  abdominal 
cavity,  in  the  region  of  the  capsule  of  the  spleen  and  of  the  parietal  peritoneum, 
obliteration  of  the  pericardium,  and  the  formation  of  fibrous  tissue  in  tins  region, 
and  cirrhosis  of  the  liver. 

It  appears,  therefore,  that  occasionally  fibrinous  perihepatitis  originates  from 
extension  of  an  inflammation  of  the  pericardium  or  of  the  pleura.  It  seems  possible 
too,  that  cirrhosis  of  the  hver  from  stasis  resulting  from  cardiac  insufficiency  plays 
a  part  in  impeding  the  flow  of  blood  through  the  portal  sj^stem  of  vessels.  Another 
factor  that  may  be  made  responsible  for  the  appearance  of  ascites  is  fibrinous  peri- 
tonitis, a  lesion  which  may  itself  lead  to  the  formation  of  an  exudate  or,  at  all  events, 
may  constitute  a  serious  obstacle  to  the  absorption  of  ascitic  fluid  by  the  parietal 
peritoneum. 

It  is  also  possible  that  stasis  of  lymph  can  help  produce  ascites,  from  the  fact  that 
pericarditic  or  pleuritic  exudates,  b}^  narrowing  the  intrathoracic  space,  compress 
lymph-channels  situated  within  the  thorax. 

In  a  certain  sense  that  form  of  circumscribed  exudative  peritonitis  that  occurs 
between  the  liver  and  the  diaphragm  (subphrenic  abscess),  and  is  characterized  by 
the  collection  of  pus  in  that  region,  must  be  counted  among  the  manifestations  of 
perihepatitis.  This  peritonitis  may  originate  from  a  gastric  or  a  duodenal  ulcer  or 
from  echinococcus  of  the  liver.  Clinically,  the  disease  simulates  pyopneumothorax, 
or  less  often  an  enlargement  of  the  liver.  (This  condition  is  discussed  in  detail  in 
another  volume.) 

The  pathologic  significance,  therefore,  of  perihepatitis  and  the  prog- 
nosis of  the  disease  may  vary  as  much  and  be  as  closely  dependent  on  the 
nature  of  the  primary  trouble  as  is,  for  example,  pleuritis.  Another 
analogy  may  be  drawn  between  the  two  diseases  from  the  fact  that  in 

*  Budd,  "Diseases  of  the  Liver,"  p.  495.  Bamberger,  "Krankheiten  des  chylo- 
poietischen  Systems,"  2d  edition,  p.  495. 
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botli  the  appearance  of  an  iiifiaiinnation  of  the  serou.s  nieinbraue  signal- 
izes, for  the  hist  time,  a  diseased  condition  of  the  organ  it  is  covering — in 
the  case  of  jjerihepatitis  the  hnigs,  in  the  case  of  pleuritis  the  Hver. 
With  the  discovery  of  these  lesions,  a  more  careful  diagnosis  can  be  made 
and  an  intelligent  pi'ophylaxis  instituted. 

Diagnosis. — The  j)ain  of  perihej)atitis  may  Ix-  differentiated  from  pain 
originating  within  the  liver  by  certain  peculiarities.  The  former  is  of  a 
more  lancinating  character  antl  is  increasi-d  by  jjressure,  the  latter  (as  in 
abscess  of  the  liver)  is  more  dilTuse,  indefinite,  and  radiates  jjarticularly 
into  the  region  of  the  right  shoulder-blade.  It  is  true  that  this  differentia- 
tion cannot  always  be  made  with  absolute  certainty,  and  it  is  even  possible 
that  the  symptoms  enumerated  as  characteristic  of  a  hepatic  pain  are  in 
■  reality  due  to  the  presence  of  circumscribed  perihepatitis  on  the  convex 
surface  of  the  organ. 

The  liver  may  be  tender  on  pressure  in  other  conditions  besides  peri- 
hepatitis, as  in  acute  swelling  with  a  rapid  increase  in  the  size  of  the  organ 
(acute  hyperemia,  phosphorus-poisoning),  in  cases  in  which  the  volume 
of  the  liver  decreases  rapidly  (acute  atrophy),  and,  finally,  sometimes  in 
gall-stone  colic.  In  the  latter  disease,  it  is  true,  the  pain  is,  as  a  rule,  more 
violent,  and  the  tenderness,  while  it  may  extend  to  regions  outside  the 
area  of  the  liver  proper,  is  still  by  far  most  pronounced  immediately  over 
the  region  of  the  gall-bladder.  In  concrete  cases,  at  the  same  time,  a 
reasonable  doubt  may  exist  in  the  mind  of  the  diagnostician  whether  the 
pain  is  attributable  to  the  tension  of  the  walls  of  the  gall-bladder  or  to 
inflammations  in  and  around  the  liver.  If  the  pain  is  due  to  some  in- 
flammatory process,  it  is  usually  of  longer  duration,  and,  finally,  as  a  rule, 
becomes  strictly  localized  in  one  place  or  the  other. 

Treatment. — Acute  perihepatitis  is  often  accompanied  by  such  severe 
paroxysms  of  pain  that  the  latter  must  be  treated  per  se.  In  the  most 
\'iolent  attacks  leeches  and  the  ice-bag  ma}-  be  applied;  in  the  less  severe, 
warm  Priessnitz  compresses  or  cataplasms,  with  rest  and,  possibly,  the 
administration  of  narcotics.  If  the  pain  persists,  vesication,  or  painting 
the  painful  places  ^^•ith  iodin  may  be  tried.  In  many  cases  it  ^^^ll  be  im- 
possible to  treat  the  primary  disease  until  the  pain  has  been  alle^^ated  and 
the  acute  attack  has  subsided.  Treatment  of  the  primar}'  disease,  of 
course,  constitutes  the  best  prophylaxis  against  the  recurrence  of  attacks. 
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ACUTE   HEPATITIS. 

(Quincke.) 

Among  the  acute  inflammatory  diseases  of  the  liver  the  suppurative 
forms  are  best  understood,  and  their  origin  is  most  comprehensible. 
These  are  always,  possibly  with  exceedingly  rare  exceptions,  caused  by 
micro-organisms.  As  a  result,  the  same  symptoms  are  produced  as  in 
any  form  of  suppuration  in  other  parts  of  the  body.  The  symptoms 
that  are  attributable  to  the  particular  involvement  of  the  liver  are  merely 
dependent  on  the  topographic  position  of  the  organ,  and  have  nothing 
whatever  to  do  with  its  specific  function.  Of  course,  the  flow  of  bile  is 
often  impeded,  and  this  symptom  may,  in  a  sense,  be  designated  a  spe- 
cific sign  of  involvement  of  the  liver. 

The  diseases  of  the  liver  that  are  designated  diffuse  acute  inflamma- 
tions of  the  organ  are  more  important,  for  the  reason  that  they  are  inti- 
mately connected  with  the  specific  function  of  the  organ  and  involve 
principally  the  glandular  parenchj'ma. 

We  can  subdivide  acute  hepatitis  into  acute  parenchymatous  hepatitis, 
acute  atrophy  of  the  liver,  and  acute  interstitial  hepatitis. 

ACUTE   PARENCHYMATOUS    HEPATITIS. 

Anatomy  ;  Etiology. — Parenchymatous  cloudy  swelling  of  the  liver 
is  frequently  found  in  certain  infectious  diseases,  particularly  in  septice- 
mia, puerperal  fever,  typhoid  fever,  recurrent  fever,  pneumonia,  and  ery- 
sipelas. The  substance  of  the  organ,  in  these  cases,  appears  to  be  more 
cloudy  than  usual  and  less  transparent,  the  organ  looking  "  as  though  it 
had  been  boiled."  On  microscopic  examination,  it  "v^dll  be  seen  that  the 
hepatic  cells  are  cloudy,  as  a  rule  contain  fine  granulations  and,  if  the 
disease  is  of  longer  duration,  coarser  refractive  granules.  The  latter  con- 
sist of  albumin,  and  in  the  later  stages  of  the  disease  of  fat.  Sometimes 
the  hepatic  cells  are  slightly  swollen,  so  that  the  liver  appears  anemic  and 
enlarged,  with  rounded  margins.  The  milder  degrees  of  this  cloudy 
swelling,  it  appears,  do  not  occur  during  the  life  of  the  patient,  but  must 
be  considered  a  postmortem  coagulative  change ;  it  is  more  pronounced 
in  the  cases  under  discussion,  however,  than  in  normal  subjects.  In 
particularly  severe  cases,  of  sepsis,  for  instance,  the  intimacy  of  the 
hepatic  cells  with  the  interstitial  tissues  of  the  liver  and  their  connections 
with  one  another  are  considerably  loosened,  so  that  the  trabeculse  of 
hepatic  cells  are  more  or  less  dislocated  (disassociated,  Browicz).  The 
outline  of  the  hepatic  cells  becomes  indistinct,  necrotic  changes  occur 
within  them,  and  both  the  nuclei  and  the  protoplasm  lose  their  normal 
staining  properties.  Similar  changes  are  seen  in  malaria,  but  in  this  dis- 
ease, as  well  as  in  sepsis,  circumscribed  areas  of  necrosis  may  appear;  it 
may  also  happen  that  in  malaria  and  in  some  of  the  other  infectious  dis- 
eases a  diffuse  or  localized  collection  of  embryonal  cells  occurs  which  later 
become  organized  into  connective  tissue.  In  many  of  these  infectious 
diseases,  particularly  in  malaria,  sepsis,  and  typhoid,  the  specific  patho- 
genic organisms  may  be  found  within  the  hepatic  capillaries.  As  a  rule, 
however,  the  latter  are  not  present  in  sufficient  numbers  to  warrant  the 
suspicion  that  they  cause  by  a  purely  local  action  the  necrotic  changes 


ACUTE  IlKl'ATlTIS.  '  G27 

cK'.scrilH'd.  Ill  the  productioM  of  all  these  lesions  certain  cheniieal  poisons 
inidoubtetlly  play  a  role,  and  such  poisons  may  be  generated  in  remote 
parts  of  the  body. 

This  view  is  strengthened  by  oui-  knowledge  of  the  fact  that  some  of  the 
known  chemical  poisons  are  capable  of  producing  similar  parenchymatous 
swelling  and  cloudiness  of  the  hepatic  cells.  Such  pf)isons  are,  for  in- 
stance. phosj)h()rus,  chloroform  (10.  I"'raenkel,  liandler),  chloral  (r.cill), 
and  some  of  the  mushrf)<)m  j)oisons,  as  Aymmita  ])liallokl(S.  Lupinosis  in 
animals  and  acute  fatty  degeneration  from  unknown  causes  in  adults  and 
in  children  are  other  similar  conditions.  Alcohol,  too,  must  be  men- 
tioned. This  drug,  however,  can  only  act  deleteriously  in  one  large  dose 
provided  the  liver  has  been  previously  damaged  by  the  habitual  abuse  of 
spirits.  In  all  the  cases  enumerated  the  cloudiness  of  the  liver-cells  is 
accompanied  by  fatty  degeneration,  and,  in  the  case  of  alcohol  and  of 
phosphorus,  with  fatty  infiltration.  If  the  poisons  act  for  a  long  time, 
interstitial  proliferation  ma}'  supervene. 

In  the  majority  of  the  cases  both  of  poisoning  and  of  infection 
other  organs  are,  as  a  rule,  involved,  and  frequently  to  a  higher  degree 
than  the  liver.  This  may  account  for  the  fact  that  in  the  general 
picture  of  these  infections  and  intoxications  symptoms  attributable  to 
disease  of  the  liver  arc  frcc|uently  absent.  With  the  exception  of  phos- 
phorus-poisoning, in  which  the  liver  is  infiltrated  with  fat  and  conse- 
quently ver}'  much  swollen,  the  liver  is,  in  general,  not  much  enlarged. 
Consequently,  the  degree  of  parench3'matous  change  cannot  be  deter- 
mined from  the  degree  of  enlargement,  but  must  be  deduced  from  the 
severity  of  the  general  symptoms  pointing  to  this  condition. 

Liebermeister  has  attempted  to  attribute  the  parenchymatous  clouding;  of  the 
hver  (and  of  other  tissues)  to  the  febrile  rise  of  temperature  in  different  infections. 
This  explanation  is  not  correct,  for  we  learn  from  our  observations  on  human  sub- 
jects that  the  changes  in  the  tissues  are  in  nowise  proportionate  to  the  height  of  the 
fever  or  its  duration.  Animal  experiments  show  that  artificial  elevation  of  the  tem- 
perature (in  the  heat-box,  Litten)  produces  a  fatty  degeneration  of  the  glandular 
cells,  but  no  parenchymatous  degeneration.  More  recent  experiments  by  Ziegler  and 
Wernhowsky  sliow  that  cloudiness,  vacuolation,  and  fatty  degeneration  of  the 
hepatic  cells  and  a  loosening  of  their  connection  can  occur,  but  do  not,  as  a  rule,  take 
place  until  the  overheating  of  the  animal  has  been  carried  on  for  many  clays. 

Those  cases  in  which  the  hepatic  symptoms  are  very  conspicuous,  or 
in  which  we  obtain  the  disease-picture  of  an  acute  hepatitis,  are  rare 
indeed.  This  form  is  most  frecjuently  encountered  in  the  tropics.  It  is 
impossible,  in  many  instances,  to  differentiate  it  from  the  congestive 
hyperemia  of  the  liver  so  often  seen  in  this  climate;  in  fact,  a  gradual 
transition  can  be  observed  from  simple  changes  in  the  vascularity  of  the 
liver  and  changes  in  the  parenchyma  that  follow  eating  and  are  due  to 
digestive  engorgement  of  the  organ,  to  active  congestion,  and,  later,  to 
acute  parenchymatous  hepatitis. 

Malaria  and  dysentery  are  unc[uest  ion  ably  the  chief  causes  for  this 
acute  hepatitis  of  the  tropics.  Apart  from  these  two  diseases,  however,  the 
development  of  hepatitis  may  be  seen  in  Europeans  that  migrate  to  warm 
climates  (see  page  453).  This  is  particularly  the  case  in  young  people 
during  the  first  year  or  so,  and  at  all  ages  until  they  have  become  accus- 
tomed to  the  change  of  climate  and  before  they  have  learned  to  moderate 
their  diet  and  to  refrain  from  eating  as  much  as  they  did  at  home,  particu- 
larly if  they  persist  in  indulging  in  a  Uberal  animal  diet  or  continue  to 
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abuse  alcohol.  The  liver  in  these  cases  is  enlarged  and  very  vascular, 
soft,  and  filled  with  grayish,  more  or  less  softened  foci  that  exude  serum 
from  their  cut  surfaces.  The  immediate  vicinity  of  these  foci  is  more 
vascular  and  usually  harder  than  the  foci  themselves.  Later  the  foci  turn 
yellowish,  dull,  and  finally  atrophic  from  degeneration  of  the  cells  and 
absorption  of  the  debris  (Cayley).  It  is  probable  that  this  form  of  hepa- 
titis owes  its  origin  to  the  action  of  intestinal  ptomains  that  find  a  suitable 
nidus  for  their  action  in  the  liver  when  it  is  in  a  stage  of  chronic  congestion, 
and  which  act  as  irritants.  According  to  Kartulis,  pathogenic  microbes 
have  been  seen  in  a  liver  of  this  character  without  at  the  same  time  having 
caused  the  formation  of  abscesses.  In  Mexico,  hepatitis  of  this  kind  is 
more  frequently  seen  in  summer  than  in  the  other  seasons  of  the  year 
(Mejia). 

These  acute  forms  of  hepatitis  are  not  found  in  the  tropics  alone. 
Kartulis  has  described  their  occurrence,  for  instance,  in  Alexandria.  In 
Europe  they  are  probably  very  rare.  Talma  claims  that  he  has  observed 
such  cases  in  Utrecht,  and  several  years  ago  described  seven  cases  of  this 
character.  He  quotes  the  rather  scanty  and  vague  statements  of  older 
authors.  Talma  is  incHned  to  seek  the  primary  cause  of  the  trouble  in 
the  intestine,  and  believes  that  the  liver  is  secondarily  affected  either 
through  the  blood-vessels  and  the  portal  blood  or  through  the  lymphatics. 

Symptoms. — In  the  cases  described  by  Talma  the  disease  usually 
begins  with  vomiting,  followed  by  diarrhea,  a  moderate  degree  of  fever, 
and,  after  a  few  days,  pain  in  the  region  of  the  liver.  The  liver  is  enlarged, 
its  consistency  increased,  and  it  is  tender  on  pressure.  The  organ  is 
greatly  swollen  and  on  its  surface  nodular  prominences  can  be  felt  that 
may  be  as  large  as  a  hen's  egg.  As  a  rule,  icterus  is  present,  but  the  feces 
are  rarely  discolored.  The  spleen  is  enlarged  and  readily  palpable.  Noth- 
ing abnormal  can  be  discovered  in  the  thoracic  organs.  The  sensorium 
is  free.     The  urine  contains  no  albumin. 

In  the  course  of  the  second  week  all  the  symptoms  seem  to  recede,  the 
liver  and  the  spleen  decrease  in  size,  and  complete  recovery  may  occur  at 
the  expiration  of  from  eight  to  fourteen  days.  Talma  saw  a  fatal  issue  in 
only  one  case,  on  the  ninth  day. 

In  Alexandria  the  course  that  these  cases  pursue  is  similar,  and  also 
favorable,  the  average  duration  being  from  two  to  three  weeks. 

The  following  etioiogic  factors  have  been  mentioned  in  the  production 
of  the  tropical  form  of  acute  hepatitis :  catching  cold,  overfatigue,  insola- 
tion, errors  of  diet,  alcohohc  excesses,  and  attacks  of  malaria.  The  dis- 
ease here  is  more  violent,  frequently  begins  with  a  chill,  the  temperature 
rises  higher,  and  all  the  symptoms  are  more  pronounced  and  more  grave. 
The  liver  may  be  so  much  enlarged  that  it  extends  7  to  8  inches  below  the 
costal  margin.  The  organ  may  be  enlarged  in  certain  circumscribed  dis- 
tricts only ;  for  instance,  toward  the  ribs  on  its  anterior  surface  or  upward 
toward  the  diaphragm.  At  the  same  time  local  pain,  a  feehng  of  pressure 
under  the  costal  margin,  difficulty  in  breathing,  and  pain  in  the  region  of 
the  shoulder  may  be  present.     Icterus,  as  a  rule,  is  mild. 

In  malarial  hepatitis  the  picture  of  acute  malaria  is  complicated 
by  certain  hepatic  symptoms.  The  liver  and  the  spleen  generally  swell 
at  the  time  of  the  fever  paroxysms.  Kartulis  discovered  plasmodia,  but 
no  bacteria,  in  the  blood  removed  from  the  liver  by  aspiration. 

In  the  form  of  hepatitis  seen  in  the  tropics  the  final  outcome  of  the 
disease  is  favorable  in  those  cases  that  are  affiicted  for  the  first  time,  and 
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in  which  the  liver  was  ixTfcctiy  hcaUhy  before  the  onset  of  the  disease. 
An  attack  of  acute  tropical  iiepatitis,  however,  jiredisposes  to  subsequent 
attacks  that  run  a  less  favorable  course.  In  case  the  general  luitrition  of 
the  patient  is  not  good,  abscesses  are  liable  to  form,  or  the  liver  may  remain 
permanent  1\'  (Milarged,  and  possibly  atrophic  cirrhosis  may  develop  later. 
In  Mexico  the  first  attack  "jenerally  leads  to  aljscess-formation,  and  a  cure 
of  the  disease  is  se(>n  in  exceptional  cases  only  (Mejia). 

Termination;  Prognosis.— Tiie  prf)f»;nosis  of  the  primary  form  of 
par(Mich\niatous  hepatitis  is  favorable  in  tem])erate  climates.  In  tropical 
climates  the  jiroj^nosis  is  dependent  on'  the  primary  cause  of  the  trouijle 
antl  on  the  willingness  or  the  ability  of  the  patient  to  ciiange  his  mode  of 
life  and  to  live  in  a  manner  suited  to  the  exigencies  of  the  climate.  The 
probability  of  subsequent  attacks  grows  with  each  recurrence  of  the  di.s- 
ease,  and  at  the  same  time  the  probability  of  a  complete  restitution  to 
a  normal  condition  diminishes. 

Frequent  recurrences  of  the  disease  lead  to  hypertrophy  of  the  liver, 
then  to  chronic  inflammation,  and  finally  to  cirrhosis.  In  malaria  local- 
ized atrophic  foci  develop  in  the  liver,  and,  in  addition,  nodular  hyper- 
plasias that  resemble  adenomata.  If  the  disease  takes  this  form,  it  is 
called  by  French  authors  hepatite  nodulaire  (Sabourin,  Kelsch  and  Iviener). 

In  intoxications  and  infections  the  unfavorable  issue  may  in  some  in- 
stances be  determined  by  the  disorders  of  metabolism  that  follow  the 
derangement  of  the  liver  incident  to  parenchymatous  hepatitis.  In  cases 
of  this  character  acute  atrophy  of  the  Hver  may  in  rare  instances  result. 
This  disease  will  be  discussed  in  the  following  section. 

Treatment. — In  general,  the  patients  remain  in  bed  "uithout  being 
told;  but  complete  rest  is  an  essential  part  of  the  treatment.  In  the  be- 
ginning of  the  disease  purgation  by  calomel  or  salts  is  to  be  recommended, 
while  emetics — as,  for  instance,  ipecacuanha — are  less  indicated.  In  the 
subsec[uent  course  of  the  disease  a  mild  laxative  treatment  and  "  disinfec- 
tion of  the  intestine"  are  useful  (see  page  464).  In  the  beginning  the  diet 
should  be  greatly  restricted  and  remain  simple  and  non-irritating  through- 
out the  Avhole  course  of  the  disease,  milk  and  gruel  soups  being  particu- 
larly advisable.  Cayley  advises  the  administration  of  chlorid  of  ammo- 
nium at  the  height  of  the  disease  in  the  daily  dose  of  from  4  to  6  gm. 
Later  he  recommends  tartar  emetic  and  nitrate  of  pota.sh,  acjua  regia  \nth 
gentian,  and  daily  doses  of  from  0.1  to  0.3  of  euonymin  with  a  little 
rhubarb.  The  latter  prescription  is  intended  to  relieve  the  feeling  of 
pressure  in  the  side.  \'iolent  pain  should  be  relieved  by  blood-letting  and 
by  the  application  of  compresses  to  the  hepatic  region.  The  diet  should 
remain  non-irritating  for  a  long  time  after  convalescence  and  the  use  of 
alcohol  should  be  eschewed.  In  hepatitis  from  malaria  quinin  should  be 
administered  in  addition  to  the  other  remedies  enumerated ;  as  a  rule,  the 
size  of  the  liver  will  decrease  in  a  few  days  after  the  exhibition  of  quinin. 

If  attacks  of  tropical  hepatitis  recur  very  frequently,  the  patient  should 
be  advised  to  move  to  another  chmate. 
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ACUTE   ATROPHY    OF   THE   LIVER. 

(Icterus  gravis  ;  Ictere  typhoide.) 
(Quincke.) 

Acute  atroph}^  of  the  liver  is  in  the  majority  of  cases  a  sequel  to  diffuse 
parenchymatous  hepatitis ;  at  the  same  time  the  disease  is  clinircally  and 
anatomically  so  clearly  characterized  that  it  merits  particular  discussion 
and  deserves  to  be  ranked  as  a  distinct  clinical  entity,  especially  since 
Rokitansky,  in  1842,  determined  and  established  the  anatomic  character- 
istics of  this  condition. 

Occurrence. — Acute  atrophy  of  the  liver  is  a  very  rare  disease.  It  is 
seen  more  frequently  in  women  than  in  men  (proportion  8  to  5);  and 
about  one-half  of  those  that  are  afflicted,  particularly  among  women,  are 
from  twenty  to  thirty  years  of  age.  About  one-half  to  one-third  of  all 
women  afflicted  are  in  the  fourth  month  or  in  later  stages  of  pregnancy. 
The  lying-in  period  seems  also  to  predispose  to  the  disease,  although  it  is 
less  frequently  encountered  at  this  time  than  at  earlier  periods  of  preg- 
nancy. 

Acute  atrophy  of  the  liver  has  also  been  observed  in  children;  but  it  is 
rare.  Fr.  Merkel  has  collated  18  and  R.  Schmidt  16  cases  that  occurred 
from  the  first  days  of  life  to  the  tenth  year.     [A  casual  examination  of  the 
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litoraturc  since  1890  adds  five  new  cases,  with  a  considerable  number  be- 
tween the  ages  of  ten  and  fifteen  years,  probably  as  a  result  of  the  atten- 
tion drawn  to  the  subject  by  the  article  of  Merkel  and  the  monograph 
of  iSchniidt. — Ml).] 

Etiology. — Very  lit  tie  is  known  in  regard  to  the  causesof  acute  atrophy 
of  the  liver.  Okler  .slulcnients  in  regard  to  "fright,  anger,  abuse  of  alco- 
hol," are  very  unsatisfactory.  As  the  preliminary  stages  of  the  disease 
resemble  catarrhal  icterus,  we  must  assume  either  that  some  particular 
cause  existed  for  the  development  of  this  icterus  into  acute  atrophy  or 
that  in  the  course  of  the  ordinary  catarrhal  form  of  icterus  there  entered 
into  the  disease  some  new  factor  that  led  to  atrophy.  Some  of  the  cases 
observed  (Meder,  Case  III)  occurred  during  an  epidemic  of  icterus,  all  the 
other  cases  of  which  were  benign,  a  fact  that  furnishes  no  clue  in  either 
direction. 

Acute  atro})hy  of  the  liver  has  been  known  to  follow  certain  infectious 
diseases:  for  instance,  ostcomyeUtis  (Meder),  diphtheria  of  the  stomach 
(Cahn),  erysipelas  (Huntcrmann),  sepsis  (Drinkler,  Babes),  typhoid 
(Dorfler),  recurrent  fever,  and  syphilis  (twenty  cases,  Meder).  It  is  pos- 
sible that  in  these  cases  the  ordinary  form  of  parenchymatous  degenera- 
tion of  the  liver  that  is  so  frequently  seen  in  infectious  diseases  attained  a 
particularly  severe  degree  and  terminated  in  an  exceptional  manner. 

In  the  secondary  stage  of  syphilis,  particularly  in  the  beginning,  acute 
atrophy  of  the  liver  has  occasionally  been  seen  following  the  attack 
of  icterus  that  is  so  often  seen  at  this  time  (Engel-Reymers,  Senator,  and 
others;  altogether,  in  twenty  cases).  Aufrecht  observed  acute  atrophy 
of  the  liver  in  sclerodermia  neonatorum. 

Poisons,  too,  may  lead  to  acute  atrophy  of  the  liver.  This  has  been 
positively  demonstrated  in  the  case  of  phosphorus  when  death  does  not 
ensue  soon  after  the  ingestion  of  the  poison,  but  when  the  patient  sur- 
vives for  some  time,  several  weeks  or  more  (Mannkopf,  Litten,  Hedderich). 
It  is  said  that  acute  alcoholic  poisoning  (Oppolzer,  Laudet)  and  the  abuse 
of  spirits  in  general  lead  to  this  condition.  Sausage-poisoning  (Wolf)  and 
mushroom-poisoning  (Hecker)  have  also  been  made  responsible  for  acute 
atrophy  of  the  liver.  Bandler  has  recently  described  a  case  in  which 
acute  atrophy  followed  ^^^thin  three  days  after  chloroform  narcosis  in  a 
beer-drinker,  causing  the  death  of  the  patient.  Bandler  assumes  that  the 
chloroform  was  retained  in  the  liver  in  large  quantities  and  that  it  was 
there  combined  with  the  lecithin  and  the  cholesterin  normally  present  in 
the  organ.     He  also  quotes  three  similar  cases  mentioned  by  Bastianelli.* 

It  is  quite  probable  that  intoxication  by  ptomains  occurs  in  many 
cases  where  the  function  of  the  intestine  is  deranged,  and  that  in  certain 
of  the  infectious  diseases  bacterial  toxins  play  an  important  role. 

Kobert  t  advances  the  theory  that  an  intoxication  by  phosphoretted 
hydrogen  may  occasionally  occur.  This  gas,  he  assumes,  is  generated  in 
the  intestine  from  the  phosphates  by  the  action  of  bacteria.  He  believes 
that  the  hydrogen  compound  of  phosphorus  acts  in  the  same  way  as  phos- 
phorus itself. 

Many  attempts  have  been  made  to  discover  certain  bacteria  that 
could  be  made  responsible  for  the  occiu'rence  of  acute  atrophy  of  the  liver 
(Ivlebs,  Eppinger,  Hanot,  and  others).     Thus,  Babes  found  streptococci  in 

*  Perhaps  Bamberger's  case  also  belongs  here  ("  Krankheit.  des  Chylopoietischen 
Systems,"  2  Aufl.,  S.  532). 

t  Kobert,  "Intoxicationen,"  p.  416. 
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four  cases,  Strobe  and  v.  Kahlden  found  in  the  capillaries  of  the  liver 
Bacterium  coli,  which  had  been  transported  through  the  portal  vein. 
While  it  is  possible  that  bacteria  have  a  certain  significance  in  the  isolated 
cases  mentioned,  their  importance  in  many  other  instances  is  exceedingly- 
doubtful  (Vincent,  Rangleret  and  Mahen) ;  in  still  other  cases  no  bacteria 
whatever  were  fomid,  or,  if  they  were  found,  could  not  be  cultivated 
(Kahlder,  Bloedau,  Rosenheim,  Gabbi,  Phedran  and  Macallum,  Sitt- 
mann) . 

As  a  rule,  acute  atrophj'  is  seen  in  othervvase  healthy  Hvers.  Occasion- 
ally, however,  this  condition  seems  to  be  a  comphcation  or  a  sequel  of  other 
diseases  of  the  organ,  particularly  of  cirrhosis,  stasis  of  bile,  and  fatty  de- 
generation of  the  hver. 

General  Clinical  Description. — The  disease  usually  begins,  Uke  any 
other  form  of  catarrhal  icterus,  with  symptoms  of  an  acute  gastric  catarrh  ; 
follo^dng  these,  icterus  develops  in  the  course  of  a  few  days  or,  less  fre- 
quently, weeks.  This  first,  so-called  prodromal  stage  of  the  disease  lasts 
for  several  days  or  weeks,  in  every  wa}'  resembles  catarrhal  icterus,  and 
may  be  so  mild  that  it  is  taken  for  one  of  the  very  shght  attacks  of  catarrhal 
icterus  that  permit  the  patient  to  be  about.  Suddenly,  less  often 
gradualh',  the  second  stage  of  the  disease  develops,  with  stupor,  deUrium, 
restlessness,  and  even  mania.  As  a  rule,  vomiting  and  convulsions  are 
seen  at  the  same  time.  Coma  increases,  and  in  the  coiuse  of  a  few  days 
death  occius.     Recovery  is  verj^  rare. 

With  the  onset  of  the  second  stage  the  volume  of  the  Hver  decreases, 
there  is  usualh'  pain  in  the  region  of  the  liver,  the  spleen  becomes  en- 
larged, bloody  vomiting  supervenes;  and  epistaxis,  bloody  stools,  hema- 
tiu^ia,  bleeding  from  the  genitals,  or  ecchymoses  in  the  skin  are  all  seen. 
The  urine  usually  contains  bile-pigment  and  albumin,  vdih,  as  a  rule, 
some  leucin,  tyrosin,  and  other  products  of  abnormal  catabolism.  Tem- 
perature is  normal  or  subnormal,  occasionally  elevated  toward  the  end. 

Anatomy, — The  liver  is  reduced  in  size  and  flaccid.  Its  weight  may 
be  reduced  one-half  or  even  more,  the  left  lobe,  in  particular,  being 
smaller  than  normal.  The  organ  is  flattened,  folded  on  itself,  and  situ- 
ated nearer  to  the  spinal  column.     The  capsule  is  usually  TVTinkled. 

■In  many  cases  the  color  of  the  hepatic  substance  is  a  dirty  yeUow. 
The  tissue  is  very  soft  and  the  outlines  of  the  lobules  indistinct.  Micro- 
scopically it  will  be  seen  that  the  contoiu-s  of  the  hepatic  cells  are  also 
indistinct,  and  that  the  latter  are  in  different  stages  of  granular  and  fatty 
degeneration  and  are  stained  with  bile.  They  are  least  degenerated  near 
the  center  of  the  lobules.  In  the  peripheral  parts  of  the  lobules  they  are 
to  be  seen  in  aU  stages  of  granular  degeneration,  and  the  columns  of 
liver-cells  are  indistinct. 

In  other,  apparently  more  numerous  cases,  a  red  hepatic  substance  is 
seen  in  addition  to  the  yellow  tissue  described.  This  may  be  present  in 
small  foci  or  may  constitute  the  bulk  of  the  degenerated  tissue,  so  that 
the  yellow  foci  seem  to  be  embedded  within  the  red  substance.  The 
former  in  these  cases  form  nodules  as  large  as  a  grain  of  oatmeal  or  may 
reach  the  size  of  a  hazelnut.  As  a  rule,  they  protrude  above  the  level 
of  the  cut  surface.  The  red  substance  is  tough,  its  cut  sm-face  is  smooth, 
and  the  outhnes  of  the  lobules  cannot  be  recognized.  On  microscopic 
examination  it  vnU.  be  found  that  liver-cells  are  absent  and  that  all  that 
is  left  of  the  hepatic  tissue  is  a  homogeneous  or  striated  mass  of  connective 
tissue  inclosing  detritus  of  different  kinds.     This  red  substance  consti- 
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tutcs  an  advanced  stage  of  degeneration.  Occasionally  it  will  be  seen 
that  the  center  of  a  lobule  is  colored  yellow  iun\  is  sruroinided  by  a  ring 
of  the  red  tissue  that  constitutes  the  ju-riphery  of  the  lobule.  According 
to  Meder  and  Marchand,  the  degeneration  of  the  li\-er-eclls  docs  not  always 
occur  in  the  same  manner.  Sometimes  finely  granular  degeneration  is 
seen  as  a  result  of  necrosis;  in  other  cases,  fatty  degeneration.  These 
changes  are  always  most  intense  at  the  perij)hery  of  the  acini.  At  the 
same  time,  the  epithelial  cells  of  some  of  the  interlobular  bilc-pa.ssages 
perish.  In  the  begimiing  the  l)lood-capillaries  are  intact,  although  they 
may  become  very  brittle;  but  later  these  also  perish.  As  soon  as  the 
colunms  of  liver-cells  in  the  peripheral  parts  of  the  lobules  perish,  the 
bile-capillaries,  too,  of  course,  disappear;  and  it  is  possible  that  the  in- 
terference with  the  current  of  bile  in  these  parts  is  the  cause  of  icterus. 

It  may  happen  that  so  inucli  of  llio  yellow  substance  perishes  that  finally  the 
whole  liver  presents  the  picture  of  the  higher  degree  of  degeneration  and  is  flaccid  and 
red  throughout. 

In  the  beginning  of  the  disease  a  certain  red  discoloration  of  the  cut  surface  of  the 
liver  may  be  due  to  hyperemia,  and  constitute  nothing  more  than  the  preliminary 
stage  in  the  formation  of  the  yellow  substance.  The  latter,  a.s  we  have  .seen,  is  noth- 
ing more  than  the  conglomerate  of  cells  that  have  undergone  swelling  and  clouding 
According  to  this  view,  Frerichs  designates  the  red  parts  of  the  liver  as  those  that  are 
least  degenerated,  whereas  the  yellow  parts  are  those  that  are  most  atrophic.  Klebs, 
on  the  other  hand,  in  opposition  to  this  view,  considers  the  red  sut)stance  alone  as  the 
real  product  of  atrophy,  whereas  the  yellow  is,  according  to  him,  the  expression  of 
beginning  regeneration.  It  may  be  conceded  that  in  the  yellow  parts,  owing  to  the 
smaller  number  of  cells  that  have  perished,  regeneration  seems  to  occur  more  ac- 
tively than  in  the  red  parts. 

According  to  Perls  and  v.  Starck,  chemical  analysis  of  the  liver-substance  shows 
that  the  fat  in  this  form  of  degeneration  is  formed  from  the  proteid  of  the  liver-cells. 
These  investigators  found  an  increase  of  the  fat  and  a  reduction  in  the  quantity  of 
dry  residue  that  was  free  from  fat.  At  the  same  time  the  water  remains  the  same  as 
normal  or  is  slightly  increased.  In  phosphorus-poisoning,  on  the  other  hand,  com- 
plicated with  fatty  infiltration  of  the  liver,  fat  takes  the  place  of  much  water. 
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Fat. 


Dry  Resi- 
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[This  question  as  to  the  production  of  the  fat  from  protein  must 
still  be  considered  an  unsettled  one.  There  has  been  a  large  amount 
of  work  upon  it  recently;  and,  as  far  as  experimental  results  are  con- 
cerned, the  chief  of  these,  which  were  obtained  by  Rosenfeld,  A.  E. 
Taylor,  and  several  of  the  Pflliger  school,  indicate  that  the  fat  in  fatty 
degeneration  of  the  Uver  is  not  produced  from  protein.  The  subject  has 
recently  been  ably  reviewed  by  A.  E.  Taylor.* — Ed.] 
*  Am.  Jour.  Med.  Sciences,  May,  1899 
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A  remarkable  finding  in  this  disease  is  the  excretion  of  crj^stals  of 
tyrosin  which  are  visible  both  microscopically  and  macroscopically,  es- 
pecially if  the  liver  is  allowed  to  lie  for  some  time. 

In  addition  to  the  degeneration  of  the  hepatic  cells,  an  increase  of  the 
interstitial  tissues  of  the  liver  is  occasionally  seen.  In  part  this  increase 
is  midoubtedly  only  apparent  and  relative,  and  its  appearance  is  due 
to  the  fact  that  so  many  of  the  cells  have  perished ;  in  part,  changes  of 
tliis  character  that  are  reported  were  longstanding;  sometimes,  how- 
ever, recent  proliferation  of  connective  tissue  may  be  seen  ^dth  small- 
celled  infiltration  (Riess,  Meder)  that  may  occur  diffusely  or  in  foci 
throughout  the  interlobular  connective  tissues. 

The  interlobular  bile-passages  show  progressive  tissue  changes  in 
the  form  of  an  increase  of  the  cubical  epithelium  lining  them.  These 
changes  are  more  frequently  seen  than  those  described  in  the  connective 
tissue  of  the  liver.  The  cells  penetrate  the  meshes  of  the  collapsed  tissue, 
and  in  this  manner  form  new  trabecule  of  liver-cells.  Increase  in  the 
size  of  these  cells  and  general  proliferation  of  the  cells  of  the  liver  that 
remain  intact  may  also  lead  to  regeneration  of  the  liver  tissue.  These 
processes  may  be  observed  vdthin  the  first  week  after  the  occurrence  of 
atrophy,  and  may,  in  fact,  lead  to  a  real  cm'e  of  the  disease.  The  new 
liver-cells  are  then  not  arranged  in  the  usual  typical  manner,  and  as  a 
result  the  new-formed  bile-channels  are  very  long  and  tortuous.  In  a  case 
described  by  Marchand,  examined  half  a  year  after  the  onset  of  the  disease, 
regeneration  had  not  occm-red  in  a  uniform  manner,  but  nodules  of  hyper- 
plastic tissue  about  as  large  as  lentils  or  peas  were  distributed  all  through 
the  red  substance  of  the  liA'er.  The  yellow  substance,  in  this  case,  con- 
sisted of  broad  tubes  of  cells;  the  red,  of  narrow  ones.  [The  formation 
of  new  glandular  cells  from  the  epithelial  cells  lining  newly  formed  bile- 
channels  was  clearly  seen  in  a  case  described  by  Aly  Bey  Ibrahim*;  the 
regenerative  process  taking  place  exclusively  in  the  red  areas. — Ed.] 

Changes  are  seen  in  other  organs  besides  the  liver.  General  icterus, 
granular  clouding,  and  fatty  infiltration  of  the  kidney  epithelium  and  of 
the  muscular  fibers  of  the  heart,  sometimes,  too,  of  the  muscles  of  the 
extremities,  are  seen.  The  epithelial  cells  and  the  glandular  cells  of  the 
stomach,  and  the  bronchial  and  pulmonary  epithelium,  as  well  as  the 
epithelium  of  the  intestinal  villi,  may  also  show  these  changes.  The 
spleen,  as  a  rule,  is  considerably  increased  in  size  and  is  soft.  In  the 
intestine  a  catarrhal  condition  of  the  mucous  membrane  may  be  seen  and 
the  follicular  and  mesenteric  glands  may  be  somewhat  swollen.  In  the 
majority  of  cases  ecchymoses  will  be  seen  in  the  serous  membranes,  the 
external  skin,  the  mucosa  of  the  stomach  and  of  the  urinary  passages,  the 
connective-tissue  structm'es  of  the  body-cavities  and  of  the  extremities. 
The  blood  is  generally  thin.     No  definite  changes  are  found  in  the  brain. 

Symptoms. — In  the  prodromal  stage  of  the  disease  nothing  charac- 
teristic whatever  is  seen.  Icterus  usualty  appears  a  few  days  after  the 
onset  of  the  gastric  symptoms,  and  as  a  rule  becomes  quite  intense,  the 
stools  being  clay-colored  or  colorless,  and  complete  stasis  of  bile  super- 
vening. With  the  onset  of  the  second  stage  icterus  increases.  In  ex- 
ceptional cases  icterus  does  not  appear  until  severe  symptoms  develop,  or 
even  after  this  period.  Occasionally  the  degree  of  icterus,  like  the  color 
of  the  feces,  fluctuates  during  the  course  of  the  disease,  and  icterus  may 
even  be  completely  absent,  if  the  course  of  the  trouble  is  very  rapid. 
*Munch.  med.  Woch.,  May  21,  1901. 
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'Vhc  liviM'  is  {Generally  cnlarfjcd  during  llio  prodromal  stago,  owing 
citlu>r  to  .stasis  of  bilo  or  swelling  of  the  cells.  Clinically,  however,  this 
condition  can  rarely  be  recognized,  and  the  same  comlilion  is  {)re.sent  in 
ordinary  catarrhal  icterus.  In  phosphorus-poi.soning  a  con.siderable 
degree  of  swelling  may  V)e  noticed  from  the  very  begimiing,  but  may  even 
in  this  condition  l)e  comj)letely  ab.sent  (Iledderich). 

Soon  after  the  apjx'arance  of  cerebral  symptoms,  rarely  before,  a  de- 
crea.se  in  the  size  of  the  organ  may  be  noticed.  The  liver  dulness  may 
comj^letely  disappear,  not  alone  because  of  the  decrea.se  in  the  size  r)f  the 
organ,  but  also  Ix'cau.sc  of  its  fiaccidity.  The  liver  becomes  folded  and 
drops  back  .so  that  it  may  even  be  impossible  to  palpate  it.  At  the  same 
time  the  hepatic  region  is  very  sensitive,  and  this  tenderness  may  extend 
into  the  ej)igastric  region  and  other  parts  of  the  abdomen. 

If  the  reduction  of  tlie  volume  of  the  liver  leads  merely  to  a  flattening  of  the 
organ,  the  liver  may  still  show  the  same  area  of  percussion  dulness,  hut  the  sound 
will  be  less  dull  anil  more  tympanitic.  This  always  occurs  if  the  liver  is  attached  to 
the  anterior  abilominal  walls  hv  adhesions  ((".  Gerhardt). 

Leuhe.  in  a  case  that  ran  a  very  slow  course,  noticed  that  the  hepatic  region  was 
so  doughy  that  the  pressure  of  the  fingers  left  a  distinct  pit  in  the  epigastric  region. 

With  the  cerebral  symptoms  vomiting  occurs.  The  vomitus  is  slimy, 
sometimes  bile-tinged,  and  toward  the  end  bloody.  Constipation  is  usu- 
ally present  and  the  appetite  is  lost.  The  spleen  is  enlarged  in  about 
two-thirds  of  the  cases. 

In  the  great  majority  of  the  cases  hemorrhages  are  observed,  most 
frequently  as  hematemesis  and  hemorrhagic  ecchymosis  of  the  skin.  The 
vomitus  is  generally  reddish  or  like  coffee-grounds,  large  quantities  of 
blood  being  rarely  vomited.  The  stools  may  occasionally  be  bloody. 
Hemorrhages  from  the  nasal  mucosa,  the  mucous  membranes  of  the 
mouth,  or  the  urinary  passages  are  rare.  In  pregnant  women  and  in 
women  during  the  l}dng-in  period  uterine  hemorrhages  are  seen. 

Litten  observed  retinal  hemorrhage,  and  in  one  case  irregular  grayish-white  spots 
caused  by  fatty  degeneration  of  the  elements  of  the  retina  "^atli  the  formation  of  small 
granular  spheres  and  of  small  sheaths  of  tjTosin  crj^stals. 

Fever  is  often  present  during  the  initial  catarrhal  icterus,  but  later 
the  temperature  is,  as  a  rule,  normal.  The  same  applies  to  the  second 
stage  of  the  disease,  although  here  it  may  become  subnormal.  Sometimes 
the  temperature  remains  subnormal  until  death,  while  in  other  cases  a  rise 
of  temperatm'e  occurs  during  the  last  two  davs  or  so  and  mav  attain  verv 
high  degrees  (42.6°  C— 108.68°  F.).  ^ 

The  action  of  the  heart  is  normal  or  slow  in  the  prodromal  stage  and  in 
the  beginning  of  the  second  stage.  As  the  general  condition  of  the  patient 
grows  worse,  the  cardiac  action  becomes  more  rapid  and  weaker,  the 
heart-sounds  being  softer  and  duller  and  occasionally  accompanied  by  a 
systolic  murmur. 

The  urine  is,  as  a  rule,  shghtly  decreased  and,  owing  to  the  presence  of 
icterus,  contains  some  bile-pigment  and  generally  small  quantities  of  albu- 
min and  a  few  casts  with  fatty  epitheUum.  The  most  important  urinary 
constituents  are  a  number  of  products  of  perverted  metabolism,  such  as 
leucin,  t}Tosin,  sarcolactic  acid,  oxymandelic  acid  (CsH^OJ,  peptone,* 

*  It  seems  hardly  necessary  to  call  attention  to  the  fact  that  peptone  is  believed 
at  the  present  time  never  to  appear  in  the  urine.  That  substance  which  has  been 
called  peptone  is  in  all  probability  always  one  of  the  various  albumoses  of  the 
system. — Ed. 
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and  albumose.  In  concentrated  urine  a  deposit  of  tyrosin  occurs  spon- 
taneously in  the  form  of  delicate  needles  or  small  bundles  of  needles. 

Owing  to  the  destruction  of  hepatic  parenchyma  and  the  wide-spread 
degeneration  of  the  organ,  an  increased  excretion  of  nitrogen  is  to  be  ex- 
pected. As  the  disease  runs  such  a  peculiar  course,  and  as  the  termina- 
tion is  so  rapid,  no  very  careful  metabolic  studies  have  so  far  been  made. 
Von  Noorden,  in  one  case,  found  the  nitrogen  excretion  to  be  10.14  gm.  in 
twenty-four  hours  one  day  before  the  death  of  the  patient,  this  being  much 
more  than  would  correspond  to  simple  fasting.  P.  F.  Richter  found  an 
average  excretion  of  nitrogen  of  9.8  gm.  during  the  last  three  days  of  life, 
with  about  3.5  gm.  ingested. 

[Albu  has  reported  *  observations  made  upon  a  case  studied  by  him 
that  went  on  to  recovery.  The  nitrogen  output  was  a  great  deal  larger 
than  the  amount  ingested,  but  the  urea  nitrogen  formed  from  75  %  to 
85  %  of  the  total  quantity.  This  he  considers  strong  evidence  against 
the  formation  of  urea  in  the  Hver  from  ammonia  salts. — Ed.] 

The  character  of  the  nitrogen  compounds  found  in  the  urine  is  par- 
ticularly changed  in  this  disease  (Frerichs,  Riess  and  Schultzen).  In 
advanced  cases  the  excretion  of  urea  is  diminished,  sometimes  reduced  to 
nothing.  In  some  of  the  cases,  especially  those  that  ultimately  recover, 
an  abundant  quantity  of  uric  acid  is  excreted. 

The  ammonia  of  the  urine  is  sometimes,  though  not  always,  increased. 
It  is  for  the  present  impossible  to  determine  whether  this  is  due  to  the 
formation  of  sarcolactic  acid,  discovered  by  Schultzen  and  Riess,  and 
the  flooding  of  the  blood  with  acid  products  of  proteid  catabohsm,  or 
whether  the  increase  of  ammonia  is  due  to  inefficiency  of  the  liver.  In 
other  words,  whether  we  are  dealing  with  a  protective  process  or  with  a 
perverted  or  inhibited  function. 

Leucin  and  tyrosin  were  first  discovered  in  this  disease  by  Frerichs, 
and  are  among  the  most  frequent  findings  in  the  urine  of  cases  of  acute 
atrophy  of  the  liver.  At  the  same  time  they  are  not  always  found  and 
are  not  characteristic  of  the  disease.  The  largest  daily  quantity  of 
tyrosin  found  in  the  urine  was  1.5  gm.  The  xanthin  bodies  are  increased 
in  many  cases  and  on  certain  days  (Rohmann  and  P.  F.  Richter),  but 
there  is  no  regularity  in  regard  to  the  time  at  which  this  increase  occurs. 
The  same  can  be  said  of  uric  acid. 

Carbaminic  acid  has  never  been  found,  although  its  presence  might 
have  been  postulated  from  the  animal  experiments  that  Naunyn  has 
reported  on  extirpation  of  the  liver  in  dogs. 

Albumoses  have  at  times  been  found;  but  they  are  not  constantly 
present,  and  when  present  are  found  in  small  quantities  only  (Thomson, 
V.  Noorden).  Schultzen  and  Riess  speak  of  an  as  yet  undefined  "peptone- 
like" body  which  is  found  in  considerable  quantity. 

Albumin  is  present  only  in  small  quantities,  and  as  compared  to 
the  massive  degeneration  of  renal  epithelium,  in  smaller  quantities 
than  would  be  expected.     Sugar  is  never  present. 

Von  Jaksch  reports  alimentary  glycosuria  (16  gm.  excretion  and  100  gm.  inges- 
tion) in  a  case  that  recovered. 

Besides  sarcolactic  acid,  other  acids  have  been  found  in  different  cases, 
such  as  oxymandelic  acid  (Riess  and  Schultzen),  that  was  regarded  as 
oxyhydroparacumaric  acid,  and  inosinic  acid  (Boese). 
*  Deutsche  med.  Woch.,  April  4,  1901. 
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This  table  shows  in  what  form  100  parts  of  the  excreted  nitrogen  appeared  in 
the  urine  in  a  number  of  cases;  it  will  be  seen  that  great  differences  exist.  We  will 
explain  below  why  phosphorus-poisoning  is  included  in  this  table. 

At  first  sight  the  apparent  irregularity  of  the  urinary'  findings  and 
the  inconstancy  of  this  or  that  abnormal  excretion  in  acute  atrophy  of 
the  liver  are  astonishing  to  the  observer.  The  explanation  of  this 
phenomenon,  however,  is  readily  found  in  the  differences  that  exist  in 
regard  to  the  degree  of  the  he])atic  involvement;  in  addition,  the  other 
organs  participate  to  varying  degrees  in  disturbing  normal  catabolism; 
and,  finally,  the  rapidity  with  which  the  disease  progresses  must  have 
something  to  do  with  the  character  of  the  excretions. 

In  the  second  stage  of  the  disease  nervous  symptoms  are  particularly 
conspicuous.  Occasionally,  in  the  course  of  one  single  day  the  tem- 
perament of  the  patient  seems  to  change,  restlessness,  insomnia,  and 
headache  appearing,  to  which  may  be  added,  without  any  premonition 
whatever,  serious  disturbances  of  the  sensorium,  stupor  combined  with 
dehrium,  jactitation,  rapid  talking,  screaming,  apprehension,  etc.,  these 
symptoms  sometimes  being  so  aggravated  that  the  picture  of  acute 
mania  is  presented. 

In  about  a  third  of  the  cases  in  adults,  and  in  nearly  every  case  in 
children,  convulsions  occur,  appearing  either  as  regular  spasms  of  certain 
muscular  groups,  or  as  general  muscular  spasms,  or  general  clonic  con- 
vulsions. 

The  pupils  are  generally  dilated  and  react  poorly  to  light.  Numerous 
nervous  symptoms  in  the  digestive  system  appear.  The  vomiting 
already  mentioned  is,  in  all  probability,  of  central  origin.  Sometimes 
the  more  serious  nervous  disturbances  are  ushered  in  by  an  attack  of 
vomiting;  sometimes  a  feehng  of  thirst  is  complained  of,  or  ischuria, 
constipation,  meteorism,  and  perspiration  are  present.  The  breathing 
is  snoring,  and  occasionally  irregular. 

*  The  average  figures  are  calculated. 
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All  these  nervous  symptoms  are  very  inconstant  both  as  to  duration 
and  severity.  They  may  disappear  for  a  time  and  the  patient  may 
regain  consciousness  (i^articularly  after  child-birth),  but  they  generally 
reappear.  Irritative  and  paralytic  symptoms  occur  simultaneously  and 
may  be  observed  together. 

Duration  ;  Prognosis. — The  duration  of  the  disease  fluctuates  from 
a  few  days  to  several  months.  According  to  the  figures  of  Thierfelder, 
50  %  of  all  cases  terminate  fatally  between  the  fifth  and  fourteenth  day; 
30  %  between  the  third  and  the  fifth  week.  Death  rarely  occurs  before 
the  fifth  da}^;  but  it  may  do  so  in  pregnant  women.  The  second  char- 
acteristic stage  of  the  disease  is,  as  a  rule,  of  short  duration,  lasting  from 
one  and  a  half  to  three  days.  It  rarely  lasts  longer  than  a  week.  In 
the  protracted  cases  the  cerebral  symptoms  are  less  violent  and  all 
irritative  symptoms  are  less  severe.  The  second  stage  is  of  long  dura- 
tion in  those  cases  that  run  a  favorable  course. 

Certain  cases  that  run  a  course  of  many  week  or  months  are  in  truth 
originally  acute,  and  are  only  slow  in  recovering;  others,  again,  run  what 
must  be  called  a  subacute  coiu-se.  Leube  and  Wirsing  report  such  a 
case  (minimum  size  of  the  liver  at  the  end  of  the  eighth  week,  increase 
in  size  after  three  weeks,  recovery  after  eight  months). 

The  prognosis  of  acute  atrophy  of  the  liver  is  in  the  great  majority 
of  cases  fatal,  and  is  more  unfavorable  the  sooner  after  the  onset  of  the 
disease  cerebral  symptoms  appear.  In  the  case  of  pregnant  women 
the  prognosis  is  particularly  unfavorable,  the  case  being  here  compli- 
cated by  the  shock  and  the  hemorrhage  of  child-birth. 

In  former  days  the  possibility  of  recovery  from  acute  atrophy  of 
the  liver  was  denied,  and  all  cases  that  did  recover  were  considered 
diagnostic  errors.  There  is  no  reason  why  the  damage  should  not  be 
arrested  prior  to  the  complete  destruction  of  the  liver.  We  are  justi- 
fied in  entertaining  this  view  because  we  know  that  even  in  those  cases 
that  terminate  fatally  regenerative  changes  can  be  observed  during 
the  first  and  second  week.  [We  have  already  mentioned  the  fact  that 
Albu  has  recently  reported  a  case  *  which  resulted  in  recovery.  The 
patient  was  a  man,  tliirty-six  years  old.  Three  weeks  before  his  illness 
he  had  experienced  great  emotional  excitement,  followed  by  persistent 
icterus.  He  became  stupid,  had  fever,  but  no  tenderness  or  pain.  The 
liver  clulness  was  only  two  finger's-breadths  in  width,  and  later,  as 
delirium  came  on,  the  dulness  disappeared  altogether.  Large  amounts 
of  leucin  and  tyrosin  were  obtained  from  the  urine.  Gradual  improve- 
ment, with  gradual  broadening  of  the  area  of  liver  dulness,  occurred, 
until  absolute  recovery  took  place.  Dobie  f  has  also  reported  a  case 
of  recovery. — Ed.]  Anatomic  studies  teach  us  this,  as  do  also  experi- 
mental studies  carried  on  by  Ponfick  for  the  purpose  of  elucidating 
this  very  subject.  In  a  case  of  Marchand's  examined  postmortem, 
regeneration  had  occurred  in  the  form  of  nodular  hyperplasia.  In  the 
case  of  Bauer  the  patient  died  from  mihary  tuberculosis  three  months 
after  her  attack  of  acute  atrophy,  and  the  presence  of  regenerative 
changes  in  the  liver  could  be  verified  at  the  autopsy.  In  addition  to 
these  instances,  Wirsing  has  collated  16  older  cases  from  the  literature, 
and  of  late  years  Hedderich,  Senator,  and  von  Jaksch  have  described 
other  cases.     [Ibrahim's  case,  previously  mentioned  as  having  shown 

*  Deutsche  med.  Woch.,  April  4,  1901. 
■^Brit.  Med.  Jour.,  Nov.  12,  1898. 
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marked   rop;on('rativo  attiMiipts,   died   hctuccn   llic   tcnih   and   clcvonth 
weeks  after  the  onset. — lOn.J 

It  is  to  be  expected  that  the  clinical  i)icture  and  the  course  of  those 
cases  that  recover  an>  different  in  many  resju-cts  from  cases  that  ter- 
minate* fatally;  and,  while  it  is  true  that  some  of  tlie  okler  cases  must 
be  consicU'ri>d  doubtful  from  a  diagnostic  jxiint  of  view,  we  are  still 
justilied  in  assuniiiifi;  that  in  those  instances  wliere  the  liver  decreased 
in  size  and  remained  small  for  a  long  time,  and  where  tyrosin  and  leucin 
were  found  in  the  urine  (Wirsing,  Senator),  the  diagnosis  was  established 
with  suflicient  c(M*tainty. 

The  follow  iiiii  rase,  dcscrilx'tl  hy  I].  Wafincr,  is  i)oc'uliar  l)ofli  in  rcf^ani  losynij)- 
toins  and  course  and  in  rcf^ard  to  tlio  anatomic  (indinps.  Tlic  autiior  calls  it  a  case 
of  acute  red  atro|)liy  of  the  liver.  A  younp;  fjirl  ol'  twenty-one  liad  for  four  weeks 
vague  general  syniptonis,  for  a  week  violent  abdominal  pain,  and  after  a  few  days 
ascites.  There  wa.s  no  icterus  or  all)uniinuria.  There  was  edema  of  the  lower  half 
of  the  body.  She  died  quietly  three  weeks  after  the  appearance  of  ascites.  The 
liver  was  somewhat  smaller  than  normal  (1500  gm.),  tough  and  vascular.  On  the 
surface  of  the  organ  there  were  adhesions  and  a  number  of  nodules  of  the  size  of  a  pea. 
The  portal  vein  was  thickened  from  the  hilus  to  the  smallest  peripheral  branches 
The  cut  surface  of  tlie  organ  showed  irregular  whitish  streaks.  The  acini  were 
reddish-brown,  smaller  than  normal,  and  contained  liver-cells  in  their  outer  third  or 
fourth,  these  being  somewhat  more  granular  than  normal.  In  the  central  portions 
of  the  acini  nothing  was  present  but  connective  tissue  and  red  blood-corpuscles  that 
were  found  lying  within  the  cohunns  of  degenerated  liver-cells.  Interlobular  con- 
nective tissue  is  present  only  in  the  vicinity  of  the  portal  branches,  and  somewhat 
increased  in  these  localities.  Wagner  does  not  favor  the  diagnosis  of  pylephlebitis 
with  secondary  atrophy  of  the  liver,  but  considers  the  latter  as  the  primary  condition. 
At  all  events,  the  presence  of  ascites  points  to  a  considerable  obstruction  to  the  flow 
of  blood  through  the  portal  capillaries. 

Nature. — Acute  atroi^hy  of  the  liver  occupies  a  peculiar  position 
among  the  diseases  of  this  organ  from  the  rapidity  of  its  development 
and  the  degree  of  change  present  in  typical  cases.  The  position  of  this 
disease  is  anomalous  not  only  for  the  liver  but  for  every  other  organ  of 
the  body  from  a  general  pathologico-anatomic  point  of  view.  It  is 
variously  considered  as  a  peculiar  form  of  acute  diffuse  inflammation 
that  runs  a  particularly  rapid  course,  or,  again,  as  a  retrogressive  form 
of  metamorphosis,  or  as  a  wide-spread  necrosis  of  the  cellular  elements 
of  the  Uver-cells.  If  the  anatomic  findings  alone  are  considered,  the 
initial  stages  of  acute  atrophy  are  most  similar  to  parenchymatous 
swelling  and  inflammation  of  the  liver  (Busse,  for  example,  describes  a 
case  of  the  disease  with  enlargement  of  the  organ).  Interstitial  pro- 
liferation, it  is  true,  is  not  a  constant  finding,  but  is  in  many  cases  present 
at  an  early  stage  of  the  disease. 

The  nature  of  the  noxious  agent  and  the  manner  and  the  rapidity 
with  which  it  exercises  its  effect  on  the  liver  may  accoimt  for  the  differ- 
ences in  the  reaction.  We  have  analogous  conditions  elsewhere,  and  it 
is  readily  understood  why  the  acute  effect  of  a  large  quantity  of  the 
poison,  whatever  it  may  be,  will  cause  a  complete  destruction  of  the 
glandular  parenchyma  before  reactive  processes  can  develop.  We  will 
include  these  forms  of  the  disease  under  the  general  heading  of  inflam- 
mation in  the  broader  sense,  and  will  refrain  from  looking  for  anything 
else  in  the  whole  process  than  an  inflammation  which  dift'ers  from  the 
ordinarv  forms  of  inflammation  only  in  a  quantitative  sense. 

How  can  we  explain  the  ^^-ide-spread  changes  seen  in  other  organs, 
such  as  the  heart,  the  kidnevs,  etc.?     Ai'e  they  the  result  of  the  disease 
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of  the  liver,  or  are  they  caused  by  the  effect  of  the  same  noxious  agent 
that  affects  the  liver?  I  am  inclined  to  the  latter  belief,  for  the  reason 
that  changes  in  the  other  organs  are  sometimes  seen  when  the  disease  of 
the  liver  is  very  little  developed.  The  lesions  in  the  other  organs  closely 
resemble  those  seen  in  acute  phosphorus-poisoning  and  in  so-called  "acute 
fatty  degeneration."  The  latter  disease  is  anatomically  identical  with 
phosphorus-poisoning  and  is  seen  sometimes  after  mushroom-poisoning 
(by  Amanita  phalloides,  Scharer-Sahli),  and  frequently  originates  from 
unkno^^ai  causes.  All  these  conditions  cause  the  fatty  clouding  and  the 
parenchymatous  degeneration  of  numerous  glandular  and  muscular  cells 
in  common,  as  well  as  fatty  infiltration  of  many  of  the  epithelial  cells 
and  of  the  capillaries  and  a  hemorrhagic  tendenc}'.  At  the  same  time, 
it  is  true,  certain  differences  can  be  found.  In  poisoning  and  in  "  acute 
fatty  degeneration,"  the  fatty  degeneration  and  the  hemorrhages  are  in 
general  more  ^^^de-spread,  the  accumulation  of  fat  in  the  liver,  in  par- 
ticular, sometimes  assuming  such  dimensions  that  the  organ  swells 
greatly;  and  we  must  assume  that  an  infiltration  of  fat  from  other  parts 
of  the  body  occurs  (compare  the  experiments  of  Rosenfeld  on  page  410). 
Severe  cases  of  acute  phosphorus-poisoning  die  at  this  early  stage  of  the 
disease.  At  this  time  the  hver  is  enlarged  and  the  general  disease- 
picture  is  in  some  respects  different  from  that  of  acute  atrophy  of  the 
liver,  the  same  disorders  of  metabolism  not  being  found  and  some  of 
the  other  symptoms  not  being  identical.  On  the  other  hand,  there  are 
certain  cases  on  record  that  finally  lead  to  the  genuine  chnical  and 
anatomic  picture  of  acute  atrophy  of  the  liver.  Hedderich  has  collated 
33  such  cases.  In  the  majority  of  these  cases  atrophy  began  at  the 
beginning  of  the  second  week,  sometimes  earlier;  in  three  of  the  cases 
it  was  present  from  the  very  beginning  of  the  disease;  in  only  one-half 
of  the  cases  was  atrophy  preceded  by  enlargement  of  the  liver  lasting 
about  one  week.  Death  occurred  in  the  second  week,  generallj^  within 
twenty-four  hours  after  the  beginning  of  atrophic  changes.  In  three 
cases  recovery  from  phosphorus- atrophy  of  the  hver  ensued. 

These  facts  teach  us  that  the  symptoms  and  the  anatomic  changes, 
particularly  in  the  case  of  the  liver,  may  vary  greatly  even  in  so  simple 
a  form  of  intoxication  as  that  by  phosphorus.  The  factors  that  deter- 
mine these  differences  are,  in  the  first  place,  the  absolute  quantity  of 
poison  taken,  then  the  rapidity  with  which  it  is  absorbed,  and  finally 
the  formation  or  non-formation  of  certain  compounds  of  phosphorus  in 
the  intestine.  Other  factors  to  be  considered  are  the  possibilit}^  of  the 
absorption  of  other  substances  at  the  same  time  and  the  general  condition 
of  the  liver  and  of  the  system  at  the  time  of  the  poisoning. 

We  can  draw  certain  conclusions  from  these  considerations  in  regard 
to  acute  atrophy  of  the  liver.  First,  a  purely  chemical  poison  (alone 
or  aided  by  certain  concomitant  factors)  can  produce  acute  atrophy 
of  the  liver;  and  this  poison  does  not  act  on  the  liver  alone,  but  also 
affects  other  organs,  so  that  the  general  disease-picture  of  acute  atrophy 
of  the  liver  cannot  be  deduced  from  the  hepatic  changes  alone,  but  must 
be  evolved  from  the  lesions  known  to  exist  in  other  organs  as  well.  It 
appears  that  certain  other  poisons,  such  as  chloroform,  alcohol,  and 
chloral,  may  occasionally  act  in  the  same  manner  as  phosphorus,  since  all 
of  these  can  lead  to  parench^miatous  hepatitis  with  acute  degeneration. 
As  acute  atrophy  of  the  hver  is  frequently  ushered  in  by  certain  gastro- 
intestinal disturbances,  we  are  possibly  justified  in  assuming  that  there 
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may  at  times  be  p;onorated  in  the  iiitcstinc  certain  organic  poisons  which 
exercise  on  the  liver  parenchyma  an  efTect  siniihir  to  that  produced  by 
the  poisons  eiunnerated  above.  We  must  think  in  particuhir  of  bacterial 
toxins  and  of  ptoinains,  and  possibly,  also,  of  tiie  higln'r  derivatives  of 
the  ali)uinin  ingested,  such  as  the  albumoses,  some  of  wiiich  are  known 
to  possess  highly  toxic  properties. 

In  the  second  jilace,  the  relationship  between  phosphorus-poi.soning 
and  acute  atrophy*  of  the  liver  throws  some  light  on  those  cases  of  acute 
fatty  degeneration  that  have  been  seen  to  follow  mushroom-poisoning 
or  that  were  caused  by  unknown  agencies.  The  same  noxious  j)rinciples 
may  cause  these  cases;  and  jjossibly  several  poisons  may  act  at  the  same 
time  and  cause  a  more  intense  form  of  jwisoning  (?),  so  that  they  produce 
acute  swelling  of  the  liver  and  infiltration  of  the  organ  with  fat  to  such 
a  d(>gree  that  death  ensues  very  soon.  In  less  intense  forms  of  poisoning, 
on  the  other  hand,  or  owing  to  other  causes,  the  primar}'  swelling  of  the 
liver  is  not  produced,  and,  as  is  sometimes  seen  in  the  case  of  phosphorus, 
atrophy  alone  is  present  from  the  very  beginning. 

From  all  that  we  know  in  regard  to  acute  atrophy  of  the  liver  we  can 
conclude  that  we  are  not  dealing  with  a  uniform  clinical  entity,  but  that  a 
variety  of  noxious  agencies  may  affect  the  liver  and  at  the  same  time  some 
of  the  other  organs  as  well.  This  factor  and  the  varying  intensity  of  the 
poisoning  explain  the  different  forms  of  the  disease  and  the  different  ana- 
atomic  findings.  All  the  forms  have  in  common  the  great  disturbance  in 
general  health  naturally  following  in  the  path  of  ^^•ide-spread  destruction 
of  Uver  parenchyma,  and  present  a  most  pronounced  picture  of  so-called 
"  hepatargy  "  (see  page  458)  and  of  the  autointoxication  that  is  the  result 
of  this  perversion.  In  x-iew  of  the  manifold  functions  of  the  liver  in  gen- 
eral metabohsm,  these  changes  are  necessarily  varied  in  quality  and  in 
severity,  and  we  can  readily  understand  why  the  urinary  constituents 
are  different  from  those  excreted  normally  both  in  quantity  and  char- 
acter, and  also  that  they  show  certain  pecidiarities  not  constant  and  not 
typical  of  the  disease.  This  is  also  due  to  the  fact  that  the  number 
of  hver-cells  that  have  perished  may  vary,  and  that,  in  addition,  the 
function  of  the  sur\'i\'ing  cells  may  be  impaired  in  different  ways.  In 
other  words,  we  cannot  draw  any  conclusions  in  regard  to  the  nature  of 
the  functional  disturbances  that  existed  during  life  from  the  size  of  the 
organ  after  death.  In  addition,  the  lesions  of  the  heart  and  the  kidneys 
necessarily  lead  to  certain  disturbances  of  the  circulation  and  of  the  ex- 
cretion of  lu-ine,  so  that  the  latter  is  no  index  alone  of  purely  metabolic 
perversions  within  the  organism,  for  the  reason  that  the  excretion  of  some 
of  the  most  strikingly  abnormal  products  may  be  prevented.  As  an 
example  of  this,  the  discover}'  of  t>Tosin  in  the  blood  (Schultzen  and 
Riess),  the  hver,  and  the  reting^may  be  mentioned. 

The  most  conspicuous  disturbances  are  the  perversions  in  nitrogen 
metabolism,  the  decreased  excretion  of  urea,  the  increased  excretion  of 
ammonia,  and  the  appearance  in  the  urine  of  such  intermediary  bodies  as 
leucin  and  tATOsin.  The  increased  excretion  of  nitrogen  can  be  explained 
from  the  death  of  so  many  Uver-cells,  and  at  the  same  time  the  increased 
cataboUsm  of  the  nuclei  of  these  cells  may  explain  the  increase  of  uric  acid 
and  of  the  alloxuric  bodies.  Disturbances  in  carbohydrate  metabohsm 
are,  as  a  rule,  not  perceptible,  because  the  amount  of  food  ingested  is  so 
much  reduced. 

The  absence  of  the  '•  detoxicating"  function  of  the  hver  may  also 
41 
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become  apparent  in  acute  atrophy,  so  that  ptomains  formed  in  the  intes- 
tine are  allowed  to  enter  the  general  circulation  and  there  exercise  their 
deleterious  effects. 

As  in  other  toxic  conditions  (uremia,  diabetes),  the  general  sj'mptoms 
of  intoxication  are  not  constant,  and  varv^  according  to  the  nature  and 
the  composition  of  the  compUcated  poisons  concerned. 

As  the  etiology  of  acute  atrophy  was  so  obscure  and  the  symptoms  of 
the  chsease  are  so  Adolent,  it  can  be  readily  understood  why  the  disease  was 
considered  an  infection,  particularly  as  at  the  time  of  its  discover}-  the 
trend  of  medical  thought  was  in  that  direction.  We  have  learned,  how- 
ever, from  our  discussion  that  it  is  to  be  considered  an  intoxication,  in 
which  chemical  damage  to  the  hver  as  well  as  other  organs  is  the  essential 
feature.  The  most  frequent  poison  appears  to  consist  of  certain  sub- 
stances that  are  formed  Tilthin  the  intestinal  canal  and  are  absorbed  and 
act  on  the  hver;  in  other  words,  we  are  deahng  T\-ith  a  form  of  bacterial 
dyspepsia  or  of  intestinal  autointoxication.  In  cases  in  which  acute 
atrophj^  of  the  hver  follows  osteomyehtis,  erysipelas,  or  some  other  in- 
fectious disease,  the  bacterial  toxins  possibly  are  formed  in  some  other 
organ  and  are  carried  to  the  liver  by  the  blood. 

In  a  minority  of  the  cases  the  liver  may  be  damaged  by  the  local  action 
of  certain  bacteria.  The  latter  maj'  enter  the  Uver  either  in  the  blood  or 
through  the  bile-passages.  The  cases  of  Babes,  Strobe,  and  v.  Kahlden 
furnish  examples  of  the  former  kind.  Here  masses  of  streptococci  or  of 
Bacterium  coh  were  found  in  the  capillaries  of  the  portal  vein,  so  that  the 
suspicion  is  justified  that  these  organisms  produced  their  toxins  in  these 
localities  and  acted  deleteriously  on  the  neighboring  hepatic  cells. 

The  assmnption  that  bacteria  can  invade  the  liver  through  the  bile- 
passages  is  supported  by  our  knowledge  of  certain  cases  of  infectious 
icterus  in  which  this  has  been  knoT\Ti  to  occur.  This  is  the  most  probable 
explanation,  particularly  of  those  fornis  of  acute  atrophy  of  the  Hver  that 
begin  with  catarrhal  icterus.  The  anatomic  fincUngs  in  many  of  the  cases, 
the  irregular  distribution  of  the  different  foci  throughout  the  organ,  the 
varietv  in  the  changes  of  the  parenchyma  seen  in  different  localities  (re- 
sembling bronchopneumonia),  all  point  to  the  bile-passages  as  the  point 
of  entrance. 

Finally,  I  would  like  to  call  attention  to  another  possibility  that  has 
so  far  never  been  mentioned.  AMien  we  consider  that  the  ducts  of  the 
liver  and  of  the  pancreas  enter  the  intestine  through  a  common  opening, 
it  might  well.be  possible,  in  case  this  opening  becomes  occluded,  for  some 
of  the  pancreatic  secretion  to  enter  the  hver  and  there  to  chgest  the  hver- 
cells ;  this  would  be  particularly  the  case  in  those  parts  of  the  organ  where 
trjTJsin  penetrates  as  far  as  the  capillaries.  ^\Tiether  this  h}T)othesis  is  a 
correct  one  can  be  determined  only  by  experiments  performed  in  this 
direction;  as  a  single  observer  will  rarely  have  occasion  to  study  clinicaUy 
many  cases  of  this  character,  I  will  content  myself  mth  formulating  tliis 
hypothesis.  [This  theory  receives  some  support  from  the  analogous 
result  upon  the  pancreas  from  the  entrance  of  bile  into  the  duct  of  Wirsimg 
as  discovered  hy  Opie.  Our  ^iews  concerning  the  natm^e  of  acute  yellow 
atrophy,  as  well  as  of  phosphorus-poisoning,  must  be  largely  influenced 
by  the  recent  work  on  autolysis  of  the  hver.  Salkowski's  original  work 
ujpon  the  latter  question  has  lately  been  repeatedly  confirmed,  and  was 
very  strikingly  extended  by  M.  Jacoby  *  who  demonstrated  very  definitely 
*Zeitsch.  f.  physiol.  Chemie,  Bd.  xxx. 
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(hat  the  li\i-i'  after  dcalli,  under  aseptic  coik  lit  ions,  shows  very  marked 
proteolytic  difiestive  action,  lie  also  sjiowed  that  in  acute  phosphorus- 
poitsoning  tjiis  proteolysis  is  very  largely  increasetl.  lie  considers  liiat 
this  definitely  eonfirnis  the  idea  that  j)hosphorus-poisoning  is  closely 
rclatetl  to  lernient  action,  and  is,  indeed,  apparently  in  large  part,  really 
increased  ferment  action;  although  what  the  actual  cause;  of  the  increase 
is  cannot  as  yet  be  definitely  stated. 

A.  E.  Taylor  *  has  recently  studied  elaborately  a  case  of  acute  yellow 
atrophy  from  this  standjioint.  He  found  large  anioimts  of  leucin  and 
asparaginic  acid  in  the  liver,  but,  strangely  enough,  hexon  bases  were 
apparently  absent.  Still  it  has  becoiue  increasingly  pi-ol)aliie  that  the 
chief  ])rocess  in  acute  yellow  atroj)hy  may  be  a  patliologically  active 
and  rapid  autodigc^stion,  although  if  this  he  true  it  cannot  yet  be  stated 
what  the  cause  of  the  increase  in  the  autolytic  process  in  the  liver  is  due 
to.  It  seems  Ukely  that  it  is  set  in  motion  at  times  by  bacterial,  at 
times  by  enterogenous  or  other  metabolic  toxic  substances. — Ed.] 

A  review  of  all  the  factors  enumerated  leads  us  to  the  conclusion  that 
acute  atrophy  of  the  liver  may  not  only  be  due  to  a  great  variety  of 
causes,  but  that  the  pathologic  processes  that  ultimatel}'  lead  to  atrophy 
may  be  different  in  themselves.  This  will  also  explain  why  the  course 
of  the  disease  may  be  so  varying  and  still  lead  to  the  same  final  con- 
dition. 

We  are  stimulated,  therefore,  particularly  in  those  cases  that  recover, 
to  direct  our  attention,  for  the  sake  of  stud}",  to  those  diseases  from  which 
it  originated  or  to  which  it  is  related.  Among  these  may  be  named: 
parenchymatous  hepatitis,  catarrhal  icterus,  particularly  those  cases  that 
may  be  classified  separatel)^  as  infectious  icterus,  and,  finally,  those  in- 
fectious diseases  that  are  accompanied  by  parenchymatous  changes  in  the 
liver  and  serious  cerebral  disturbances  or  icterus.  It  is  i^robable  that  in 
man}^  of  these  diseases  cases  will  be  found  in  which  the  liver  shows  changes 
similar  to  those  found  in  acute  atrophy,  and  that  would  have  led  to  the 
development  of  this  disease  had  the  patient  hved  longer.  The  develop- 
ment of  atrophy  occurs  only  in  the  great  minority  of  cases — namely,  in 
those  cases  where  the  disturbance  of  the  hepatic  function  continues  for  a 
long  time  or  where  certain  concomitant  features  are  apparent.  In  the 
majority  of  cases,  however,  death  occurs  before  the  development  of 
atrophy,  or  before  the  damaged  parenchyma  undergoes  regeneration.  It 
is  possible  that  even  under  these  circumstances  some  of  the  liver-cells 
perish,  but  the  number  of  cells  that  are  destroyed  is  not  great  enough  to 
cause  a  decrease  in  the  size  of  the  organ  or  to  cause  intoxication.  It  is 
probable  that  the  surviving  cells  engage  in  compensatory  activity.  At 
the  same  time  there  are  to  be  noticed  in  all  the  conditions  enumerated  a 
number  of  cases  which  ultimately  run  a  favorable  course,  but  which  for  a 
time  develop  such  serious  symptoms  that  they  resemble  the  syndrome  of 
acute  atrophy  of  the  liver.     These  are  probably  abortive  cases. 

We  will  attempt  to  explain  the  symptoms  and  the  course  of  the  disease 
b}''  the  theoretic  \dews  developed.  It  seems  hardly  probable  that  the 
serious  anatomic  changes  seen  postmortem  and  the  atrophic  process 
leading  to  them  began  only  when  symptoms  of  the  disease  assumed  so 
grave  a  character.  Particularly  in  those  cases  that  run  a  less  acute 
course,  and  in  which  there  is  a  prodromal  stage  of  from  eight  to  fourteen 
days,  atrophy  imquestionabl}'  must  have  begun  during  this  time.  At 
*Zeitscli.  /.  physiol.  Chemie,  Bd.  xxxiv. 
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this  period,  however,  compensation  was  sufficiently  active  to  prevent  the 
most  serious  symptoms,  as  compensation  does  not  fail  until  atrophy  and 
disturbance  of  function  have  reached  a  certain  degree.  At  this  time  the 
severe  symptoms  appear  so  suddenly  that  they  seem  to  be  caused  by  some 
acutely  acting  agency;  whereas  in  reality  they  have  been  preparing  for  a 
long  time.  The  conditions  observed  here  are  the  same  as  in  other  forms 
of  autointoxication,  such  as  uremia  and  diabetic  coma ;  in  all  of  which  it  is 
the  last  drop  that  causes  the  cup  to  overflow. 

The  decrease  in  the  size  of  the  liver  that  appears  at  the  time  of  the 
development  of  cerebral  symptoms  is  usually  explained  by  the  assump- 
tion that  at  this  time  a  large  portion  of  the  degenerated  parenchyma  is 
absorbed.  Hirschberg  assumes  that  a  decrease  in  the  quantity  of  blood 
flowing  into  the  Uver  may  also  be  in  part  responsible  for  the  decrease  in 
size,  and  that  the  liver  looks  so  very  small  because  after  death  the  vol- 
ume of  blood  is  still  less. 

Icterus  is  probably  caused  in  several  different  ways  in  this  condition. 
In  the  beginning  of  the  disease,  when  the  stools  are  clay-colored,  we  must 
assume  that  some  occlusion  of  the  larger  bile-passages  exists.  In  the 
atrophic  stage  of  the  disease  we  believe  that  the  interlobular  passages  are 
occluded  by  desquamated  epithelial  cells  or  that  the  passages  are  collapsed 
or  twisted  in  the  same  manner  as  the  intralobular  channels.  This  is  due 
to  a  destruction  of  parenchyma  that  robs  them  of  support  and  direction. 
The  central  cells  of  the  lobules  are  better  preserved  and  still  contain  bile- 
pigment,  and  this  has  been  adduced  as  an  argument  in  favor  of  the  above 
explanation.  It  is  true  that  the  larger  bile-passages  contain  a  colorless 
fluid  devoid  of  all  pigment ;  at  the  same  time,  it  is  possible  that  diapedesis 
of  bile  (Minkowski)  occurs — in  other  words,  that  the  damaged  hver-cells 
allow  the  bile  to  flow  both  into  the  bile-ducts  and  into  the  blood-chan- 
nels.    This  is  a  theory  which  has,  of  course,  not  been  proved. 

The  old  theories  that  explained  the  cerebral  symptoms  on  the  ground 
of  inanition  or  the  absorption  of  bile-products  possess  historic  interest 
only.  There  can  be  no  doubt  that  these  symptoms  are  the  result  of  in- 
toxication by  products  of  perverted  metabolism;  but  no  one,  as  is  the 
case  in  uremia,  has  so  far  succeeded  in  demonstrating  any  one  substance 
that  can  be  made  accountable  for  these  symptoms.  The  intoxication  fol- 
lowing inhibition  of  the  hepatic  function  must  be  considered  as  a  very 
complicated  one,  and  the  toxic  agent  is  a  mixture  of  poisons  of  varying 
composition. 

It  is  impossible  to  decide  whether  leucin  and  tyrosin  belong  to  these  toxic  sub- 
stances. Panum  *  and  Billroth  t  injected  large  quantities  of  these  bodies  into  the 
blood  of  certain  animals  without  producing  any  damage  and  without  the  appearance 
of  nervous  symptoms.  At  the  same  time,  this  does  not  exclude  the  possibility  that 
in  acute  atrophy  of  the  liver  these  substances  exercise  a  deleterious  effect,  for  the 
reason  that  in  normal  animals  they  are  possibly  rendered  harmless  by  the  liver, 
whereas  in  the  disease  under  discussion  the  liver  has  lost  this  power.  The  same 
reasoning  applies  to  sarcolactic  acid  and  other  bodies,  which  the  liver  can  no  longer 
oxidize. 

As  tyrosin  is  one  of  the  aromatic  group,  and  as  these  bodies  are  otherwise  pro- 
duced only  by  bacteria,  the  suspicion  has  been  created  that  the  tyi-osin  found  in  acute 
atrophy  owes  its  origin  to  the  same  source.  The  statement  has  been  made  that  it  is 
generated  either  by  bacteria  in  the  liver  or  by  putrefactive  organisms  in  the  intes- 
tine.    It  has,  however,  never  been  demonstrated  that  tMs  is  the  only  source   of 

*  Schmidt's  "  Jahrbiicher  der  gesammten  Medicin,"  1858,  vol.  ci,  p.  215. 
t  Langenbeck's  "Archiv,"  vol.  vi,  p.  396. 
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tyrosiii  in  the  Ixxly,  and  it  is  not  cxciuilcd  tliat  mrtaliolii'  processes  pluy  an  iniportunt 
role  in  lis  foriniitiun. 

The  licniorrhap;os  in  tliis  disoaso,  as  in  other  similar  conditions,  ran  best 
bo  explaiiiod  I'roni  tlu'fjjciicral  disturbance  of  inilrition.  Jt  is  possible  that 
fatty  degen(>ration  of  the  vess(>l-\valis  has  some  infhiencf;.  In  the  intesti- 
nal area  a  possil)le  adjuvant  is  stasis  in  the  portal  system  due  to  collapse 
of  intrahepatic  capillaries.  The  swelling  of  the  sj)le(ii  can  be  explained 
on  the  same  basis. 

Diagnosis. — As  acute  atrophy  of  the  liver  is  relatively  rare  in  those 
diseases  in  which  it  could  occur,  it  would  be  a  very  interesting  and  useful 
task  to  examine  all  the  cases  in  which  this  complication  threatens  as  soon 
as  possible.  Ihifortunately  this  is  not  always  possible;  at  the  same  time, 
particularly  soA'ere  disturbances  of  the  general  health  or  the  occurrence  of 
certain  unusual  symptoms  should  arouse  our  suspicion  as  to  the  possi- 
bility of  atroi)hy.  Possibly  cjuantitative  analyses  of  the  urine  would 
enable  us  to  detect  the  condition  in  its  prodromal  stages.  In  a  practical 
sense,  the  first  a\-ailable  symptoms  are  the  nervous  disorders,  which  some- 
times are  mild  and  hardly  noticeable,  while  in  other  cases  they  appear  so 
rapidly  as  to  take  us  by  surprise. 

The  decrease  in  the  size  of  the  liver  is  usually  not  noticed  until  the 
following  day,  rarely  before.  It  may  be  well  to  mention  again  that  tym- 
panites or  coils  of  intestine  situated  between  the  liver  and  the  abdominal 
wall  may  simulate  a  decrease  in  the  size  of  the  organ,  and  that,  on  the 
other  hand,  atrophy  may  not  be  discovered  in  case  adhesions  fix  the 
liver  in  certain  positions  or  if  the  organ  is  enlarged  or  very  resistant  from 
the  presence  of  other  older  disease,  such  as  cirrhosis. 

The  determination  of  perversions  of  metabolism  by  urinalysis  is  of 
great  diagnostic  importance.  The  presence  of  tyrosin  and  leucin  is  easy 
to  discover  because  these  bodies  are  either  precipitated  spontaneously  or 
crystallize  as  soon  as  the  urine  is  concentrated.  On  the  other  hand,  it  is 
true  that  these  bodies  are  not  always  found  in  acute  atrophy,  and  that,  as 
a  rule,  they  do  not  appear  until  late  in  the  disease. 

Typical  cases  of  atrophy  can  usually  be  diagnosed  as  soon  as  the  symp- 
toms of  the  second  stage  appear;  but  the  diagnosis  may  be  difficult  if  the 
cases  are  seen  for  the  first  time  after  the  patient  has  relapsed  into  stupor, 
unless  a  history  of  the  case  can  be  elicited,  or  if  the  patient  is  a  sufferer 
from  some  chronic  disease  of  the  liver. 

Severe  cerebral  symptoms  as  well  as  icterus  may  be  due  to  a  variety 
of  causes.  If  the  two  appear  together  there  is  created  a  very  striking 
picture  to  which  the  term  icterus  gravis  has  been  apphed.  This  name 
explains  nothing  whatever;  but  it  has  a  certain  value  as  a  descriptive 
term  because  there  are,  in  fact,  a  number  of  cases  whose  course,  origin, 
and  pathologic  anatomy  remain  unexplainable.  The  term,  at  the  same 
time,  includes  a  great  variety  of  known  pathologic  conditions  (sepsis, 
puerperal  fever,  pneumonia,  yellow  fever,  recurrent  fever,  Griesinger's 
bilious  typhoid,  peritonitis,  chronic  alcoholism),  which  can  appear  as 
icterus  gravis  in  the  same  manner  as  in  the  case  of  icterus  infectiosus, 
phosphorus-poisoning,  or  acute  atrophy  of  the  liver.  Since  we  have  learned 
to  isolate  the  last-named  disease  from  this  group,  it  is  not  practicable  to 
follow  the  example  of  Du])re  and  to  reserve  the  name  icterus  gravis  for 
this  condition  alone. 

Moss4  distinguishes:  (1)  Ictere  typhoide  ou  grave  primitif  (ictere  grave  proper); 
(2)  icteres  graves  secondaires  (insuffisance  hepatiqiie) ;  (3)  icteres  aggraves.     This 
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di^^sion,  captivating  as  it  may  seem  on  first  sight,  is  neitlier  correct  nor  practical, 
for  many  cases  of  acute  atrophy  would  have  to  be  ranked  with  the  cases  of  ictere 
aggraves  of  the  third  categorj',  and,  besides,  man}-  of  the  cases  that  Mosse  designates 
as  icteres  graves  primitifs  would  certainly  not  be  cases  of  acute  atrophy. 

Boix  formulates  the  following  division,  not  limiting  icterus  gravis  to  acute 
atrophy,  but  extending  it  to  other  diseases : 

Temperature. 

c<       -c  1       •  f  Phosphorus Subnormal. 

Specific  and  primary {Yellow  fever Febrile. 

iDue  to  staphylococcus  "\ 
"      streptococcus      I  Febrile 

"      pneumococcus    f    •  •  •  • 
"      proteus,  etc.      J 
"      Bacillus    coh Subnormal. 

It  may  be  a  difficult  matter  to  differentiate  acute  atrophy  of  the  Hver 
from  some  of  the  other  conditions  enumerated  above;  but,  as  a  rule,  it 
can  be  done.  Symptoms  in  favor  of  the  diagnosis  of  acute  atrophy  are 
the  intensity  of  the  icterus,  the  small  size  of  the  hepatic  dulness,  the  ab- 
sence of  fever  in  the  majority  of  cases,  and  the  serious  cerebral  symptoms 
that  are  changeable,  and  in  which  symptoms  of  irritation  alternate  wdth 
symptoms  of  paralysis,  and,  further,  the  appearance  of  leucin  and  tjTosin 
in  the  urine.  Although,  as  we  have  stated,  phosphorus-poisoning  may 
ultimately  lead  to  acute  atrophy  of  the  liver,  the  differential  diagnosis 
between  the  two  conditions  will  sometimes  have  to  be  made  in  cases  that 
are  acutely  seized  and  are  seen  for  the  first  time  after  severe  icterus  has 
developed.  This  is  particularly  necessary  if  no  definite  information  in 
regard  to  the  swallowing  of  phosphorus  can  be  obtained.  For  these  cases 
the  follo^^'ing  jDoints  in  the  differential  diagnosis  may  be  given.  As  in  the 
case  of  man}^  other  diseases,  they  are  not  altogether  rehable  in  cases  that 
run  an  atypical  course. 

Acute  Atrophy  of  the  Liver.  Acute  Phosphorus-poisoning. 

Preceded  by  an  extended  period  of  ill-         Gastritis  immediately  after  poisoning, 
ness  (one  to  two  weeks)  and  icterus.  icterus  on  the  third  day  following  a 

pause  of  two  days. 

Icterus  as  a  rule  more  intense  and  older.         Icterus  recent,  less  dark. 

Liver  sensitive,  reduced  in  size.  Liver  sensitive  after  the  beginning  of 

the  third  day  and  enlarged. 

Cerebral    symptoms    appear    suduenly         Cerebral    symptoms    corresponding    to 
(combination  of  excitement  and  de-  general   prostration,    more   of   a   de- 

pression), appearing  one  or  two  days  pressive  type,  appearing  toward  the 

before  the  end.  end. 

In  the  urine:  In  the  urine: 

Oxymandelic  acid.  Much  sarcolactic  acid. 

Leucin. 

Much  tyrosin. 

(In  both,  peptone,  sarcolactic  acid,  tvTosin.) 

Hemorrhages  smaller,  fewer.  Hemorrhages  large,  wide-spread. 

Duration  several  weeks.  Duration  shorter,  less  than  a  week 

Treatment. — In  the  prodromal  stage  of  the  disease  something  may 
possibly  be  expected  from  treatment.  As  danger  of  infection  of  the  bile- 
passages  and  of  "intestinal  mycosis"  is  present  in  every  case  of  catarrhal 
icterus,  every  such  case  is  threatened  "^dth  acute  atrophy  of  the  liver. 
This  should  be  remembered  whenever  threatening  sjanptoms  or  abnormal 
signs  of  any  kind  develop  in  the  com-se  of  icterus,  particularly  if  the  disease 
is  present  in  women  and,  above  all,  in  pregnant  women.  In  cases  of  this 
sort  the  patient  should  not  be  allowed  to  be  out  of  bed,  the  diet  should  be 
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very  plain  and  modrrato,  and  caro  should  be  taken  that  the  bowels  are 
rcfinlarly  evacuated.  Asej)sis  (tf  the  iutestiiuil  tract  is  a  great  desidera- 
tum, aiul  may  be  attempted  by  the  administration  of  small  doses  of  calo 
mel,  bismuth,  salol,  naphthalin,  etc.,  fre(|Uently  repeated.  At  the  same 
time,  enemata  aiul  laxatives  should  be  administered  from  time  to  time  to 
insure  evacuation.  The  latter  remedies  cause  increased  diuresis,  and 
special  drugs  should  be  given  to  encourage  cojnous  urination,  as  the 
poisons  are  to  a  great  extent  removed  from  the  body  Ijy  this  channel. 

In  the  secoiul  stage  the  same  principles  hold  good,  and  in  those  cases 
that  have  terminated  favoraljly  it  appears  that  a  goodsharrin  this  happy 
result  must  be  attributed  to  the  administration  of  purges,  notably  calomel. 
In  this  stagc^  the  treatnuMit  nuist  be  essentially  symptomatic.  For  the 
restlessness,  bromid  of  sodium,  lukewarm  baths  (narcotics  are  not  so 
good);  for  the  vomiting,  ice  pills,  cocain,  extract  of  nux  vomica,  small 
doses  of  morphin;  for  coma  antl  collapse,  stimulants. 

In  cases  where  no  fluid  is  absorbed  from  the  stomach  and  the  rec- 
tum, subcutaneous  infusions  of  physiologic  salt  solution  should  be  at- 
tempted. 

Where  phosphorus-poisoning  cannot  be  altogether- excluded,  drastic 
purges  and  antidotal  treatment  with  old  oil  of  turpentine  are  indicated. 
Traces  of  phosphorus,  according  to  my  own  observation,  may  still  be 
present  in  the  intestine  on  the  fourth  day  of  the  poisoning. 
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ACUTE  INTERSTITIAL  HEPATITIS. 
(Quincke.) 

Small-celled  infiltration  and  proliferation  of  connective  tissue  have  at 
different  times  been  described  as  occurring  in  parench^inatous  hepatitis 
and  in  acute  atrophy  of  the  Uver  (Riess  and  others).*  This  condition 
is  found  particularly  in  those  cases  that  are  examined  postmortem  after 
the  disease  had  lasted  for  a  long  time ;  and  also  in  cases  of  phosphorus- 
poisoning. 

Sometimes  the  hyperplasia  of  connective  tissue  is  more  conspicuous 
than  the  parenchymatous  changes,  or  the  latter  may  be  completely  ab- 
sent. Such  cases  have  been  called  "  acute  cirrhosis,"  the  condition  being 
called  acute  from  the  appearance  of  the  new  tissue  and  the  short  duration 
of  the  pathologic  process.  Both  these  criteria  are,  however,  very  uncertain 
and  misleading;  we  shall  see,  for  instance,  in  the  case  of  chronic  hepa- 
titis, that  a  condition  of  tliis  kind  may  be  present  in  a  latent  form  for  a 
long  time  and  cause  no  symptoms  until  the  disease  has  advanced  to  a 
complicated  stage.  Many  of  the  cases  wnth  an  acute  course  are  unques- 
tionably old  cases  of  interstitial  hepatitis  (ordinary  cirrhoses)  that  have 
become  compUcated  by  fresh  proliferation  of  connective  tissue  "uith  an 
increase  of  the  cellular  elements  and  cell  infiltration,  or  by  parenchjTnatous 
changes  that  finally  lead  to  acute  atrophy. 

An  example  of  the  former  combination  is  a  case  reported  by  Eichhorst, 
that  terminated  fatally  "uithin  two  weeks;  of  the  latter  are  the  cases  re- 
ported by  Clarke  t  and  Richter.t 

In  a  few  cases  it  is  possible,  however,  that  we  are  dealing  -uith  a  true 
acute  interstitial  prohferation  leading,  secondarily,  to  atrophy  of  hepatic 
cells  (Obrzut)  or  appearing  simultaneously  with  parenchjTnatous  changes 
(Debove,  Polqeure,  Blocq,  and  Gillet). 

It  is  not  possible  to  estimate  the  duration  of  the  process  from  the  ana- 
tomic findings.  It  is  true  that  we  know,  from  the  experiments  of  Hoch- 
haus  with  cold  applications,  that  small-celled  infiltration  may  occur  in  the 
course  of  from  two  to  three  days,  but  at  the  same  time  other  observations 
teach  us  that  this  condition  may  persist  for  months  without  leading  to 
fiu^ther  changes. 

Since  in  chronic  cirrhosis  recent  increase  of  connective  tissue  is  found 
principally  in  the  interstitial  tissues  between  the  lobules,  or  even  in  the 
interior  of  these  parts,  we  cannot  attach  any  particular  significance  to  the 
appearance  of  the  one  or  the  other  form  of  distribution. 

*  See  Meder's  arrangement,  p.  1S2.  t  Bntifth  Med.  Journal,  1890,  i,  p.  1000. 

t  Richter,  "Schmidt's  Jahrbucher,"  1858,  vol.  xcviii,  p.  181. 
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The  same  causes  are  given  for  interstitial  hepatitis  as  for  the  paren- 
chymatous forms — chemical  irritants  coming  from  food-stuffs  and  con- 
diments, intestinal  ptomains,  and  bacterial  toxins.  Whenever  bacteria 
lodge  in  the  capillaries  of  the  portal  vein,  small-celled  infiltration  may  take 
place  around  them.  This  is  particularly  so  in  the  case  of  tubercle  bacilli, 
in  which  case  so  many  single  foci  develop  that  an  increase  in  the  size  of  the 
liver  may  be  brought  about.  To  a  shghter  degree  staphylococci,  typhoid 
bacilli,  and  the  malarial  parasite  can  exercise  the  same  effect.  All  these 
germs,  as  well  as  syphilis,  may  cause  acute  proliferations,  which,  however, 
persist  for  a  long  time. 

In  one  case  reported  by  Dreschfeld  interstitial  proliferation  was  com- 
plicated by  thrombosis  of  small  branches  of  the  portal  vein  with  hemor- 
rhagic infarcts. 

Symptoms. — The  symptoms  of  acute  interstitial  hepatitis  resemble 
those  of  the  parenchymatous  form  and  of  acute  atrophy.  Possibly 
icterus  in  these  cases  is  a  little  more  pronounced  in  the  beginning,  and  the 
onset  and  the  course  are  not  so  acute.  The  duration  of  the  disease  is 
several  weeks,  occasionally  several  months.  One  group  of  the  cases 
(malarial  and  syphilitic)  becomes  chronic  and  leads  to  the  ordinary  pic- 
ture of  cirrhosis.  Those  cases  in  which  a  considerable  degree  of  degenera- 
tion of  liver-cells  occurs  (Blocq  and  Gillet)  have  been  called  cirrhoses 
graisseuses;  but  other  authors  have  used  this  designation  for  a  disease  of 
altogether  different  origin  (compare  page  732). 

In  typical  cases  the  picture  of  parenchymatous  and  of  interstitial 
hepatitis  is  widely  different;  there  are,  however,  a  number  of  cases  that 
constitute  intermediary  forms  in  which  the  sequence  of  events,  and  conse- 
quently the  classification,  becomes  doubtful.  The  same  statements  apply 
to  these  diseases  of  the  liver  as  to  the  same  conditions  in  the  kidney.  In 
the  latter  organ  the  attempt  to  distinguish  strictly  between  interstitial 
and  parenchymatous  nephritis,  as  we  know,  fails  in  many  instances.  The 
differentiation  of  the  clinical  picture  of  these  diseases  in  both  the  liver 
and  the  kidneys  is  still  more  difficult.  This  cannot  surprise  us  when  we 
remember  how  similar  are  the  primary  causes  of  the  two  diseases  in  the 
case  of  both  organs.  The  symptoms,  therefore,  are  exceedingly  similar, 
with  this  distinction — that  the  course  of  those  cases  where  interstitial 
changes  predominate  is  less  violent. 
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ischen  Infarcten,"  "  Verhandlungen  des  X.  internationalen  Congresses,"  1890; 
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ABSCESS  OF  THE  LIVER. 
(Hoppe-Seyler.) 

ETIOLOGY. 

The  chief  cause  of  abscess  of  the  Hver  is  the  entrance  of  pus-forming 
micTo-orjicunisnis  (bacteria,  amcba^)  into  the  parenchyma  of  the  hver. 
The  paths  that  these  organisms  travel  are  various,  and  from  this  fact, 
and  becausi'  of  the  tlifTerences  in  species  and  virulence  of  the  different 
germs,  the  varieties  of  the  clinical  course  and  the  localization  and  dis- 
tribution of  the  purulent  foci  nuist  be  exj)laine(l. 

The  following  germs  have  been  found  in  abscesses:  streptococci  (Kir- 
misson,  Pantaloni,  Kruse,  Zancarol,  and  others),  Bacillus  coli  (Ewald, 
Pantaloni,  Achard,  and  others),  Fraenkel's  pneumococcus  (Hermes), 
bacilli  resembling  typhoid  germs,  Bacillus  pyocyaneus,  actinomycosis, 
etc.  Kruse,  Kartulis,  and  others  have  found  ameba?,  and  Grimm  has 
found  flagellated  organisms.  Experimentally,  abscess  can  in  many  in- 
stances be  produced  by  the  injection  of  these  germs. 

As  carriers  of  these  infective  organisms  we  may  have  foreign  bodies, 
such  as  fish-bones,  parasites  (ascaris),  etc.;  such  bodies  have  often  been 
found  in  abscesses  of  the  liver. 

A  distinction  has  always  been  made  between  primary  and  secondary 
abscesses  of  the  liver.  Among  the  former  are  those  that  are  caused  by 
injuries  and  by  the  extension  of  ulcerative  processes  from  neighboring 
organs,  as  from  the  gall-bladder  and  the  bile-passages.  In  the  secondary 
forms  infection  occurs  through  the  blood-stream.  In  many  instances  this 
differentiation  is  not  possible.  Sometimes  the  liver  is  ruptured  without 
contusion  or  laceration  of  the  overlying  parts.  If  the  abscess  develops 
under  these  conditions,  we  must  assume  that  infection  occmred  through 
the  blood,  and  that  germs  contained  in  the  blood-stream  found  a  suitable 
nidus  in  the  wounded  hepatic  tissue.  On  the  other  hand,  primary  trau- 
matic abscesses  may  follow  gunshot  or  stab  wounds  in  case  bacteria  enter 
the  wound  through  the  channel  so  created. 

Gastric  ulcers,  particularly  peptic  ones,  may  extend  to  the  liver  after 
adhesions  have  formed  between  the  two  organs,  and  may  lead  to  suppura- 
tion. An  extension  from  an  intestinal  or  peritoneal  purulent  focus  is  not 
so  often  encountered. 

Ulcers  of  the  gall-bladder  and  of  the  bile-passages  may  perforate  the 
mucosa  and  produce  suppuration  in  the  hepatic  parenchyma  in  all  cases 
in  which  pyogenic  germs  are  present.  In  this  manner  abscesses  are  formed 
between  the  wall  of  the  bile-passages  on  the  one  hand  and  the  hepatic 
tissue  on  the  other,  or  abscesses  may  be  formed  that  are  situated  •u'ithin 
liver  tissue  but  communicate  -uith  a  bile-passage  filled  with  pus.  In  these 
foci  there  are  often  found  gall-stones  or  parasites  which  ultimately  lead  to 
occlusion  of  bile-ducts  and  inflammatory  irritation,  so  that  the  develop- 
ment of  the  bacteria  in  the  retained  bile  is  favored  and  the  organisms  can 
easily  penetrate  the  injured  mucosa.  In  addition,  the  retained  bile  ex- 
ercises a  deleterious  effect  on  the  parenchyma  of  the  liver,  so  that,  in  com- 
bination ^^^th  the  action  of  the  bacteria,  necrosis  and  disintegration  of  the 
tissues  (hepatitis  scquestrans)  are  produced.  This  condition  can  be  ex- 
perimentally produced  by  the  injection  into  the  bile-passages  of  certain 
bacteria,  such  as  staphylococci,  streptococci,  pneumococci,  bacillus  of 
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typhoid  and  cholera,  Proteus  vulgaris,  etc.  In  the  course  of  a  suppura- 
tive cholangitis  the  walls  of  the  interlobular  bile-passages  may  become 
softened  and  inflamed,  this  process  extending  to  the  surrounding  tissues 
(suppurative  pericholangitis)  and  leading  to  purulent"  disintegration  of 
neighboring  parts  of  the  hepatic  parenchyma.  In  this  manner  there 
originate  some  of  the  confluent  multiple  abscesses  of  .the  liver  called 
absces  areolaires  by  Charcot. 

In  the  majority  of  cases  the  pyogenic  organisms  penetrate  the  liver  by 
way  of  the  blood-channels  (secondary  abscess  of  the  liver).  This  may 
occur  by  the  following  three  channels :  (1)  through  branches  of  the  hepatic 
artery ;  (2)  through  branches  of  the  portal  vein ;  (3)  through  the  radicles 
of  the  hepatic  vein. 

Infectious  germs  gain  an  entrance  into  the  hepatic  artery  in  general 
pyemia,  in  ulcerative  endocarditis  (endocarditis  ulcerosa),  in  suppura- 
tion and  gangrene  of  the  lungs,  and  in  purulent  and  putrid  bronchitis 
(bronchiectasis).  In  connection  with  these  processes  numerous  meta- 
static purulent  foci  are  formed  in  the  Hver,  following  the  transporta- 
tion of  infected  emboli  and  bacteria  from  the  heart  or  other  sources.  In 
infected  wounds  combined  with  septicopyemia,  abscess  of  the  liver  occurs 
in  15%  of  the  cases,  according  to  the  statistics  of  Barensprung  in  the 
Berlin  Pathologic  Institute.  This  form  was  seen  more  frequently  in 
former  days  before  the  introduction  of  asepsis  and  antisepsis.  It 
plays  a  subordinate  role  clinically,  for  the  reason  that  in  pyemia  the 
disease  in  general  is  so  violent  that  the  abscesses  are  not  discovered, 
particularly  as  they  develop  slowly  and  at  a  late  stage  of  the  disease. 
Death  as  a  result  occurs  before  typical  symptoms  point  to  an  involvement 
of  the  Hver.  Abscess  of  the  hver  is,  therefore,  in  these  cases  generally 
found  unexpectedly  after  the  death  of  the  patient. 

If  the  liver,  on  the  other  hand,  is  infected  through  the  portal  vein, 
there  generally  appear  very  distinct  chnical  symptoms  which  allow  us  to 
diagnose  purulent  hepatitis.  Abscess  of  the  hver  originates  most  fre- 
quently in  this  manner. 

Morgagni  long  ago  called  attention  to  the  possible  connection  between  abscess 
of  the  liver  and  disease  of  the  portal  system.  Dance  and  Cruveilhier  elaborated  this 
idea  upon  the  discovery  that  operations  on  the  rectum  and  operations  for  hernia  at 
times  led  to  abscess  of  the  liver.  Experimentally  this  was  corroborated  later  by 
injecting  mercury  into  the  radicles  of  the  portal  vein,  an  operation  that  was  followed 
by  the  formation  of  abscess  of  the  liver  containing  globules  of  mercury.  _  Ulcerations 
of  the  intestine  in  particular  favor  the  entrance  of  pathogenic  organisms  into  the 
portal  vein.  Dysenteric  ulcers  are  the  principal  cause  for  this  accident.  In  the  be- 
ginning of  the  nineteenth  century  certain  authors  saw  a  connection  between  dysentery 
and  abscess  of  the  liver,  and  since  the  writings  of  Budd  this  view  has  found  many 
adherents.  It  is  even  stated  that  dysentery  is  one  of  the  most  prolific  causes  for  that 
form  of  abscess  of  the  liver  so  frequently  seen  in  the  tropics.  Cheyne,  Abercrombie, 
and  Annesley  in  the  first  half  of  the  nineteenth  century  found  abscesses  in  dysentery, 
but  they  could  not  decide  whether  dysentery  was  the  result  or  the  cause  of  the  abscess 
of  the  hver.  Budd  believed  that  dysentery  was  the  cause  of  the  abscesses  even  in  those 
cases  where  the  latter  appeared  before  the  former.  He  assumed,  in  these  cases,  that 
dysentery  was  present  for  some  time,  but  had  not  been  discovered.  He  opposed  the 
view  of  Annesley,  who  claimed  that  the  purulent  secretion  of  an  abscess  of  the  liver 
was  so  irritating  as  to  cause  dysentery,  and  strengthened  his  argument  by  demon- 
strating that  the  dysenteric  process  left  the  duodenum  and  the  jejunum  free.  In 
later  years  the  views  of  Budd  have  been  sharply  antagonized.  Fayrer,  Sachs,  and 
others  attributed  tropical  abscesses  to  certain  climatic  influences  (heat,  deficient  oxy- 
genation, etc.)  and  to  an  irrational  mode  of  life.  They  designated  those  abscesses 
that  appeared  in  the  course  of  dysentery  or  that  followed  trauma  as  septico-pyemic 
forms.    Statistics  collated  since  those  days  all  speak  in  favor  of  Budd's  views.    Kelsch 
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tuul  Kicner,  for  iiistanco,  fouiul  dvscntery  in  200  cases  among  314  cases  of  ab- 
scess; tliat  is,  in  75*^<,.  Zanearol  states  that  .'iO'J^,  of  liis  ejusea  had  dysentery. 
Waring,  in  3(M)  eases  of  abscess,  found  dysentery  in  only  27^v  .  Aeeording  to  Mur- 
chison,  /)1  eases  in  \yhieli  intestinal  sears  were  present  wen-  seen  amrnig  2t>4  cases  of 
abscess  of  tlie  liver;  that  is,  in  about  one-fourtli  of  the  eases.  While,  tln-refore, 
dysentery  is  not  found  in  all  the  eases  of  abscess  of  the  liver,  and  is  not  the  only 
etiologic  factor,  it  certainly  plays  an  important  role  in  the  eau.sation  of  this  disease. 
The  fact  I  hat  there  are  seen  a  great  many  eases  of  hepatic  abscess  in  which  no  symp- 
toms of  dy.senti'ry  jireceded  the  disease,  and  the  knowledge  that  many  autopsies  are 
pcrformcil  in  tropical  hepatic  abscess  in  which  no  traces  of  dysentery  are  di.scover- 
able,  iloes  not  militate  against  this  statement.  In  India,  .Mgiers,  and  the  south  of 
Russia  it  is  generally  accepteil  to-day  that  dysentery  is  etiologically  related  to  ab- 
scess of  the  liver  (Maguliis).  If  it  is  argued  that  there  are  certain  regions,  such  as 
Cayeime,  in  which  dy.sentery  is  very  fref|Uent,  but  where  ab.seess  of  the  liver  is  very 
rare,  this  argument  iloes  not  invalidate  the  position  taken.  In  our  discussion  on  the 
role  of  tlysentery  we  will  show  that  dysentery  alone  cannot  produce  abscess  of  the 
liver,  but  that  certain  other  factors  are  brought  into  play,  particularly  the  mode  of 
life,  antl  that  damage  to  the  liver  in  other  directions  creates  the  neces.sary  predispo- 
sition to  abscess.  The  argument,  too,  that  in  the  dysentery  of  temperate  zones 
abscess  of  the  liver  is  not  frequent  is  not  valid,  for,  in  the  first  place,  this  form 
is  ditYerent  from  the  tropical  form,  and  may  even  be  due  to  another  causative 
factor;  in  the  second  place,  climatic  influences  do  not  exercise  their  deleterious 
effects  under  these  conditions;  and,  in  the  third  place,  a  number  of  cases  are  on 
record  in  which  abscess  of  the  liver  di<l  follow  dysentery  in  subjects  that  had 
never  lived  in  other  than  a  temperate  climate  (France,  England). 

The  fact  that  thrombi  have  been  of  rare  occurrence  in  the  portal  vein  in  cases  of 
abscess  of  the  liver  following  dysentery  is  not  a  forcible  argument  against  the  exist- 
ence of  a  connection  between  dysentery  and  hepatic  abscess,  since  other  diseases 
are  known  in  which  pyogenic  organisms  are  carried  through  the  veins  without 
causing  tlirombosis.  Even  though  a  tropical  abscess  is  found  in  the  liver,  and  if 
ulcers  and  cicatrices  are  not  present  in  the  intestine,  it  is  still  possible  that  the  specific 
virus  of  dysentery  may  have  caused  the  abscess;  for  it  may  have  penetrated  through 
some  slight  abrasion  of  the  intestinal  mucosa,  that  healed  later  without  leaving  any 
trace.  Unfortunately,  the  etiologj''  of  dysentery-  is  not  quite  clear.  Certain  ameba3 
(as  Amo?ba  coli  felis — Quincke),  Bacillus  coli,  streptococci,  etc.,  have  all  been 
credited  with  the  causation  of  dysentery';  it  has  also  been  held  that  the  disease  is  due 
to  the  combined  action  of  different  germs.  All  the  germs  enumerated  have  been 
found  at  \arious  times  in  abscesses  of  the  liver.  Aniebap  have  been  found  in  hepatic 
abscesses  bj^  Osier,  Kruse,  Kartulis,  and  others,  and  are  looked  upon  especially  by 
Kartulis  as  the  cause  of  the  dysentery.  [Osier  has  recently  reported  five  cases  of 
hepatic  abscess  of  amebic  origin.  In  all,  the  symptoms  were  obscure  and  latent. 
Osier  caUs  especial  attention  to  the  absence  of  leucocytosis  in  three  of  these  cases. 
In  one  case  there  was  no  ulceration  of  the  intestine,  though  the  history  admitted 
the  possibility  of  dysentery  months  pre^^ously. — Ed.]  Kruse  found  ameba^  in 
^very  case  that  was  preceded  by  dysentery  or  in  which  dysentery  was  present  at  the 
time.  Other  pathogenic  bacteria  were  also  frequently  found,  though  there  are  many 
cases  on  record  in  which  ameba>  alone  were  present  (Kartulis,  Kruse  and  Pasquale). 
Kartulis  believes  that  aniebre  are  of  themselves  capable  of  producing  suppuration. 
Other  authors  assume  that  the  ameba?  act  as  carriers  of  bacteria,  as  do  the  distoma, 
the  ascarides,  etc.,  and  that,  owing  to  these  bacteria,  suppuration  is  produced.  It 
must  be  remembered  that  although  abscesses  containing  only  amebse  seem  to 
demonstrate  that  these  organisms  alone  can  cause  suppuration,  the  possibility 
cannot  be  excluded  that  other  bacteria  were  present  but  perished  in  the  fluid. 
In  the  tropics  certain  forms  of  abscess  are  seen  the  pus  of  which  is  sterile  and  in- 
capable of  producing  suppuration  in  the  pleura  and  the  peritoneum  in  case  per- 
foration occurs  into  these  ca^^ties  (Tuffier,  Pe\Tot,  Windsor,  and  others).  This 
seems  to  be  due  to  the  fact  that  the  medium  upon  which  the  bacteria  have  developed 
gradually  becomes  exhausted  and  insufficient  for  their  support.  In  certain  cases, 
however,  bacteria  could  be  cultivated  from  the  pus  (.A chard) ;  in  such  cases  we  can 
neither  assume  that  the  medium  was  exhausted  nor  that  a  complete  destruction  of 
the  germs  had  been  accomplL-shed  by  some  toxic  substance  in  the  pus.  It  is 
possible  in  any  event  that  the  bacteria  are  not  very  virulent,  and  an  argument  in 
favor  of  tliis  supposition  is  supplied  by  the  fact  that  serious  complications  are  absent 
in  the  case  of  many  of  these  abscesses.  Thus,  although  ameba>  play  an  important 
part  in  dysentery,  and  in  the  abscesses  that  occur  in  this  disease,  this  does  not  ex- 
clude the  possibihty  that  occasionally  other  germs  (streptococci  [Zanearol],  staphy- 
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lococci,  colon  bacilli)  may  cause  an  abscess  in  the  course  of  an  attack  of  dysentery 
without  any  action  on  the  part  of  the  amebse  themselves.  All  of  the  germs  named 
are  constantly  present  in  intestinal  ulcers,  and  may  penetrate  the  connective  tissues 
and  thus  reach  the  liver  even  before  the  amebse.  [Through  the  portal  vein. — Ed.] 
It  is  also  possible  to  discover  amebse  deep  down  in  the  layers  of  the  intestinal  waU,  at 
the  bottom  of  the  ulcers,  so  that  it  seems  very  probable  that  they  also  may  enter 
the  intestinal  veins. 

[In  the  light  of  the  recent  work  of  Shiga  in  Japan,  Kruse  in  Germany,  and  Flexner 
in  the  Philippines  and  in  America,  there  is  now  no  question  that  at  least  a  large  per- 
centage of  all  cases  of  dysentery  are  directly  due  to  the  influence  of  a  specific  bacillus, 
of  the  typhoid  group  of  organisms,  but  differing  in  many  respects  from  the  typhoid 
bacillus.  The  cases  in  which  this  bacillus  has  been  isolated  have  been  almost  invariably 
of  the  acute  variety,  a  class  in  which  hepatic  abscess  is  a  rare  occm-rence.  Nearly 
all  of  the  typically  chronic  cases  have  appeared  to  be  due  to  Amoeba  coli.  Notwith- 
standing this  seeming  exclusion  of  the  dysentery  bacillus  from  the  number  of  organ- 
isms that  cause  hepatic  abscess,  it  seems  likely  that  cases  will  be  found  that  will  give 
unmistakable  evidence  of  the  presence  of  tliis  organism,  in  the  same  manner  that 
the  typhoid,  and  many  other  bacilli  and  cocci,  have  been  found  to  be  causal  factors. 
The  lesions  of  the  form  of  dysentery  due  to  the  specific  bacillus  differ  somewhat  from 
those  that  are  seen  in  amebic  dysentery,  but  they  none  the  less  consist  of  typical 
serpiginous  ulcers,  and  offer  a  seemingly  ready  source  of  infection  for  the  portal  cir- 
culation, and  through  the  latter  for  involvement  of  the  liver  parenchyma. — Ed.] 

It  would  be  a  very  prejudiced  view  that  assumed  that  all  abscesses  occurring  in  the 
tropics  or  after  return  from  the  tropics  are  attributable  to  dysentery.  The  appearance 
of  so-called  idiopathic  abscesses  in  the  complete  absence  of  a  history  or  of  symptoms 
of  dysentery  may  well  be  attributed  to  the  entrance  of  bacteria  that  perforate  the 
intestinal  wall  through  lesions  otlier  than  those  of  dysentery.  [J.  Alison  Scott  has 
recently  reported  a  case  of  hepatic  abscess  in  which  there  was  no  antecedent  history 
of  dysentery.  Evacuation  took  place  suddenly  into  the  right  pleural  sac,  with  signs 
of  acute  hemorrhagic  pleurisy  and  the  development  and  subsequent  disappearance 
of  pyopneumothorax.  The  pleural  fluid  was  brownish-red,  with  a  heavy  flocculent 
brownish  sediment  containing  fatty  leucocytes,  resembling  liver-cells,  also  bile- 
pigment  and  fat  crystals.  A  culture  from  this  fluid  proved  sterile.  There  was 
present  a  very  old  lesion  in  the  colon.  Amebse  were  not  found  in  the  pleural  fluid, 
but  were  later  demonstrated  by  Flexner  in  the  scrapings  from  the  abscess  wall. — Ed.] 
The  fact  that  climatic  and  other  injurious  influences  also  render  the  liver  a  suitable 
nidus  for  the  development  of  the  different  germs  greatly  favors  such  an  invasion.  In 
such  cases  Kruse  has  found  only  bacteria,  and  no  amel3se ;  in  all  cases  that  were,  pre- 
ceded by  dysentery,  however,  amebse  were  invariably  present  in  the  hepatic  abscess. 

We  have  repeatedly  intimated  that  in  order  to  explain  the  occurrence 
of  tropical  abscess  of  the  liver  in  isolated  localities  and  among  such  various 
classes  of  people  we  must  assmiie  that  other  factors  are  at  work  reducing 
the  natural  powers  of  resistance  of  the  liver,  and  thus  favoring  the  origin 
of  abscess. 

[Robinson's  paper  upon  tropical  abscess  of  the  liver  covers  thoroughly 
the  course  and  behavior  of  this  condition  in  the  Philippines  and  Cuba. 
He  states  that  in  the  First  Reserve  Hospital  of  Manila  there  were  in  one 
year  2251  cases  of  diarrhea  and  1391  of  pronounced  dysentery,  following 
in  the  main  in  the  course  of  the  rainy  season.  Manson  (quoted)  reports 
3680  autopsies  made  on  dysenteric  patients  in  various  tropical  countries. 
Of  these  21  %  showed  abscess  of  the  liver.  In  96  dysentery  autopsies 
made  at  the  above  station  in  Manila  in  1899,  abscess  of  the  liver  was 
present  in  over  12  %.  This  forms  the  average  percentage  for  Europeans 
in  tropical  countries.  The  part  played  by  the  amoeba  coh  has  not  yet  been 
determined.  It  was  always  present  in  the  stools,  but  only  in  five  of  these 
cases  in  the  abscess,  and  most  of  these  were  cases  of  long  standing.— Ed.] 

In  Egypt,  India,  and  in  certain  other  localities  the  female  sex  is  rarely 
involved,  notwithstanding  the  fact  that  women  are  frequent  sufferers 
from  dysentery.  Sachs  found  only  6  cases  in  women  among  1 1 3  cases  of 
abscess  of  the  liver,  Rouis  only  8  among  258  cases,  and  Waring  only  9 
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among  300  cases.  The  latter  two  series  are  ol"  less  value  than  those  of 
Sachs,  however,  for  the  reason  that  the}'  are  obtained  from  localities  with 
an  overwhelmingly  military  poinilation. 

Europeans  are  more  liai)le  to  develop  abscess  than  the  natives. 
Negroes,  Fellahs,  Hindoos,  etc.,  are  rarely  afflicted  with  abscess,  although 
the}'  are  frecjucnt  sullerers  from  d}senter}-. 

Fa>Tcr  states  that  from  1888  to  1892,  out  of  lOno  men  in  the  Indian  army  0.97  % 
to  1.24  '/(  of  tiio  I'liropean  soldiers  and  0.0.3  ^^  to  0.1  r|  of  tlie  native  soldiers  died  of 
abscess  of  (lie  liver;  of  tiie  Kuiopcaiis,  O.-l.") '/,  to  0.81  %,  and  of  tlie  nativesO.85  %  to 
1.11  ^(  died  of  dysciitcr}'.  C'ayley  corrohorates  these  figures.  Amoiiptlie  European 
troops  ill  India  from  ISSO  to  1S'S9,  2(1.8  ^r  <'f  ah.'^cess  oceurred  anionp  everj- 1000  men, 
witli  1.3-t  Tf,  of  deaths;  in  the  jireeeding  decade  the  proportion  was  still  worse.  Of 
the  native  Indian  troops,  only  0.05  %  were  afllicted  during  this  period  and  onlv 
0.03  %  died  (Davidson). 

N(>arl}-  all  authors  attempt  to  explain  this  striking  fact  by  the  assump- 
tion that  the  u.se  of  alcohol  predisposes  especially  to  suppurative  hepatitis. 
Those  soldiers  who  were  abstainers  were  afflicted  far  less  frequently  than 
those  who  were  not.  In  the  French  po.ssessions  in  India,  for  the  same 
reason,  diseases  of  the  liver  are  less  frecjuent  than  in  the  English  ones, 
owing  to  the  simpler  mode  of  life  of  the  inhabitants.  Europeans,  par- 
ticularly the  English,  were  in  the  habit  some  years  ago,  and  are  still  to-day, 
of  indulging  in  large  quantities  of  alcoholic  beverages,  spices,  coffee,  tea, 
etc.,  and  of  living  luxuriou.sly ;  the  natives,  on  the  other  hand,  particu- 
larly the  ]\Iohammcdans,  are  very  frugal  in  their  habits.  It  is  generally 
recognized  that  alcohol,  spices,  improper  chet,  etc.,  exercise  an  unfavor- 
able effect  upon  the  ]i^'er  (compare  page  454).  It  is  also  probable  that  food 
that  is  too  abundant,  or  nourishment  that  is  too  rich  in  proteids  and  in 
fat,  undergoes  abnormal  changes  in  the  intestine,  which  result  in  the 
formation  of  toxic  products.  These  enter  the  portal  vein  and  reach  the 
liver,  where  they  are  capable  of  exercising  a  deleterious  effect.  It  is  also 
possible  that  in  the  tropics  the  bacteria  that  inhabit  the  intestine  are 
of  a  different  nature  from  those  found  in  more  temperate  zones,  and  that 
the  products  of  metabolism  are,  as  a  result,  so  different  as  to  exert  a  dis- 
tinct influence  upon  the  parench}'ma  of  the  liver.  It  is  remarkable  how 
few  cases  of  alcoholic  cirrhosis  of  the  liver  are  seen  in  tropical  and  sub- 
tropical climates,  as  compared  with  the  many  cases  of  Hver  abscess. 
Even  if,  moreover,  by  the  mode  of  life  and  the  influence  of  the  climate  the 
parenchyma  of  the  liver  is  so  predisposed  to  the  development  of  suppura- 
tive processes,  we  are  not-justified  in  stating,  as  is  sometimes  done,  that 
the  climate,  the  nourishment,  imperfect  metabolism  in  the  lungs,  an 
improper  diet,  hyperemia  of  the  Uver,  etc.,  are  the  only  causes  for  the 
formation  of  abscess  of  the  liver. 

It  appears  that  sudden  changes  of  temperature,  traveling  from  a 
cold  to  a  warm  climate  and  vice  versa,  exert  an  important  influence  upon 
the  development  of  abscess  of  the  U^'e^.  A  blow,  or  some  other  injm-y  in 
the  region  of  the  hver,  seems  also  to  predispose  to  the  disease;  tliis  seems 
quite  plausible  in  the  light  of  all  that  has  been  said  above. 

TMien  we  consider  all  the  etiologic  factors  enumerated,  we  can  readily 
understand  why  the  female  sex,  which  is  less  given  to  excesses  in  alcohol, 
and  the  Mohammedan  natives,  who  lead  a  frugal  life,  are  attacked  rela- 
tively less  frequently.  As  soon  as  the  natives  or  the  women  begin  to 
indulge  in  alcoholic  excesses,  they  ako  fall  ready  victims  to  the  disease. 
The  fact  that  the  Antilles  and  Cheyenne  do  not  seem  to  have  as  many  cases 
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of  abscess  of  the  liver,  notviitlistancling  the  presence  of  much  dysentery, 
may  be  accounted  for  by  the  equable  character  of  the  cUmate. 

It  appears  that  no  direct  connection  can  be  traced  between  the  disease 
under  discussion  and  malaria,  although  for  a  long  time  a  relationship  was 
claimed  between  the  two.  It  is,  however,  easy  to  understand  that  an 
attack  of  malaria  may  inflict  such  damage  to  the  parenchyma  of  the  hver 
that  it  becomes  a  favorable  soil  for  the  lodgment  and  develojoment  of 
bacteria,  amebse.  etc. 

In  colder  chmates,  as  v\-e  have  akeady  stated,  abscess  of  the  liver  is 
seen  as  a  sequel  of  dysentery  in  relatively  few  cases.  Typhlitis  and 
perityphlitis  are  the  two  chief  diseases  that  seem  to  produce  abscesses 
of  the  hver  "^ith  or  without  thrombosis  of  a  branch  of  the  portal  vein. 
Together  with  the  abscess  foUoT^ing  gall-stones,  this  is  the  most  frequent 
form  of  the  disease  encountered  in  om'  part  of  the  world.  The  explanation 
is  simple,  inasmuch  as  inflammations  and  ulcerations  are  relatively  most 
frequent  in  this  particular  part  of  the  intestine.  K5rte  beUeves  that  the 
suppurative  process  travels  through  the  retrocecal  tissues  to  the  liver, 
and  deduces  tliis  ^dew  from  the  fact  that  the  portal  vein  shows  no  evidence 
of  inflammation.  It  is  much  more  plausible,  however,  to  assume  that 
the  process  is  similar  to  the  formation  of  metastases  elsewhere,  and  that 
the  infected  particles  travel  very  rapidly  tlirough  the  blood  of  the  portal 
vein  without  being  arrested  and  that  they  do  not  become  lodged  until  they 
reach  the  narrower  channels  of  the  hver.  Abscess  of  the  hver  is  quite 
frequenth'  seen  in  other^uise  benign  forms  of  tj^hhtis. 

Einhom,  in  100  autopsies  on  cases  of  inflammation  of  the  venniform  appendix, 
saw  6  cases  in  which  infection  of  the  portal  vein  and  the  hver  had  occurred ;  Lang- 
feld,  among  112  cases,  saw  pylephlebitis  in  4  and  abscess  of  the  hver  in  2  cases. 
Reginald  Fitz  saw  pylephlebitis  and  infection  of  the  hver  in  11  cases  out  of  257  cases 
of  appendicitis.  In  actinonwcosis  of  the  liver,  too,  the  primary-  focus  of  the  trouble 
will  in  general  have  to  be  sought  in  the  region  of  the  cecum  and  appendix  (Barth, 
Langhans,  Lubarsch,  Partsch,  Ranson,  Samter,  Schartau,  Uzkow,  Vassihew). 

Man}"  case  reports  in  regard  to  the  etiologic  role  of  appendicitis  have 
been  published.  It  may  happen  that  the  appendicitis  is  cured,  and  is 
causing  no  symptoms  of  any  kind,  when  an  abscess  of  the  hver  develops 
as  the  result  of  the  primary  conchtion.  [Dale  has  recently  reported  a  case 
of  multiple  abscesses  of  the  hver  following  latent  appencUcitis. — Ed.] 

Gastric  ulcers,  either  peptic  or  carcinomatoas,  may  also,  apart  from 
direct  extension,  in  rarer  instances,  render  possible  the  transference  of 
infectious  germs  into  the  portal  vein,  and  in  this  manner  cause  the  forma- 
tion of  abscess  (Andral  and  others).  Duodenal  uJcers  may  result  in  the 
same  misfortune  (Reinhold,  Romberg,  and  others).  Simple  catarrhal, 
t}'phoid,  or  tubercular  ulcers  (Andral)  rarely  lead  to  this  comphcation. 
In  the  case  of  a  tubercular  condition  this  is  probably  due  to  the  fact  that 
there  is  present  a  tendency  to  obhteration  of  the  blood-vessels,  wliich  acts 
as  a  hindrance  to  the  transference  of  infectious  germs  to  the  liver  (Chauf- 
fard).  Actinomycotic  foci  of  the  liver  may  originate  from  ulcers  of  the 
small  intestine  (Zemann,  A'assihew),  or  of  the  colon  (Bargmn  and  Heller, 
Hoeffner,  Kimla,  Liining  and  Hanau,  Ulhnann,  Uzkow),  or  of  the  rectum 
(Samter).  Ulcers  of  the  rectum,  degenerating  carcinomata,  hemorrhoids, 
and  piurulent  inflammation  of  the  same  tract,  when  operated  upon  may 
easily  lead  to  the  formation  of  abscess  of  the  hver,  as  has  been  known  for 
a  long  time  (Morgagni,  Cruveilhier,  Dance.  .-Vi'naud.  et  ah). 

Inflammatory  processes  in  the  bile-passages  ma}'  also  occasionally 
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load  to  a  nioio  or  loss  pronounced  inflaniniation  of  tlif  portal  vein  ojiA  to 
the  format  ion  of  h('|)atic  al)sccss,  sinccthc  I )lood- vessels  of  these  passages 
enter  the  jjortai  \'ein.  In  this  manner  infectious  material  may  be  carried 
from  ulcers  of  these  ducts  into  the  jmrenchyma  of  the  liver  (Geigel). 
Gall-stones  situated  in  the  cystic  or  the  common  duct  may  also  caase 
compression  of  the  portal  vein,  so  that  inflanunatory  jjrocesses  may  ex- 
tend to  the  latter  vessel,  causing  thrombosis  and  phlebitis  followed  by 
supi)urative  jM-ocesses  in  the  liver  (Klesser).  In  the  new-born,  infectious 
germs  sometimes  ])enetra1<'  tlu^  jjoital  vein  through  the  umbilical  vein  in 
cases  of  infection  of  the  umbilicus;  these,  entering  the  li\'er,  cause  abscess. 
Inflannnation  of  the  splenic  vein  in  cases  of  al)scess  of  the  sjileen,  abscess 
of  the  })ancrea-s,  and  purulent  })ancreatitis,  may  all  rarel}'  produce  abscess 
of  the  liver.  Owing  to  the  anastomoses  existing  between  the  pehdc  veins, 
inflammations  of  the  uterus  may  occa.=iona]ly  be  the  starting-point  for 
the  entrance  of  infectious  organisms  into  the  portal  system  and  the  liver 
(Handfortl,  Roughton).  In  pyemia  infectious  thromlji  may  form  in 
abnormal  conditions  of  the  veins  of  the  pelvis  or  the  mesentery  (varicose, 
etc.),  and  from  these  the  liver  may  again  be  infected  via  the  portal  vein 
(Virchow).  Finally,  circumscribed  peritonitic  exudates  {i.  e.,  between 
the  pancreas  and  the  Uver,  Beveridge)  may  cause  pylephlebitis  and  ab- 
scess of  the  liver. 

Any  form  of  pylephlebitis  may  lead  to  abscess  of  the  liver.  Thus  we 
sometimes  see  the  disease  after  injuries  of  the  portal  vein  followed  by 
infection  of  the  vessel,  as,  for  instance,  in  a  case  in  which  a  fishbone  pene- 
trated the  vessel  from  the  intestine  O^^ii'ige). 

Inflammations  of  the  \\\ev  starting  from  the  roots  of  the  hepatic  vein 
have  often  been  obserA^ed,  and  are  characterized  by  the  development  of 
microscopically  determinable  changes  around  the  vena  centralis  of  each 
infected  lobule.  The  process  extends  to  neighboring  parts,  and,  generally, 
a  number  of  small  abscesses  are  formed  that  later  become  confluent. 
This  variety  is  not  easy  to  explain.  As  a  rule,  it  is  assumed  that  infec- 
tious germs  penetrate  the  hepatic  vein  from  some  primary  focus  in  one  of 
the  lower  extremities,  the  uterus,  the  adnexa,  or  neighboring  parts.  The 
infectious  agent  probably  first  enters  the  vena  cava  inferior,  and  as  soon 
as  a  retrograde  flow  of  blood  occurs  (following  stasis  or  forced  respiratory 
movements)  it  is  forced  into  the  hepatic  veins  and  its  branches. 

That  this  can  and  does  occur  has  been  demonstrated  by  Heller,  who  noted  the 
formation  of  a  metastasis  in  a  branch  of  the  hepatic  vein  from  a  carcinoma  of  the 
abdominal  lymph-glands;  he  also  proved  the  occurrence  experimentally.  Infection 
may  also  enter  the  hepatic  veins  from  the  superior  cava,  providing  even  a  minute 
quantity  of  the  blood  from  tiie  superior  cava  that  pours  into  the  right  auricle  is  forced 
by  the  contraction  of  the  right  ventricle  into  the  inferior  cava  (Diemer  has  demon- 
strated this  in  the  rabbit).  In  this  ■«  ay  it  may  be  carried  into  and  infect  the  hepatic 
veins.  Ever  since  the  daj's  of  Hippocrates  a  connection  has  been  formulated 
between  injuries  of  the  head  and  abscess  of  the  liver.  Ambroise  Pare  encouraged 
this  belief;  Morgagni,  on  the  other  hand,  discredited  it.  To-day  we  have  less  faith 
in  a  connection  of  this  kind,  and  it  is  more  than  probable  that  in  the  days  before 
antiseptic  treatment  of  scalp  wounds  was  inaugurated  injuries  about  the  head  led  to 
general  pyemia  more  frequently  than  thej'  do  to-da}',  and  that  as  a  result  the  liver 
Avas  more  frequently  involved.  Langenbuch  has  thoroughly  discussed  this  question, 
one  particularly  interesting  to  surgeons,  and  has  shown  that  there  is  no  apparent 
connection  between  abscess  of  the  liver  and  injuries  of  the  head. 

It  would  appear  that  infection  of  the  Uver  by  way  of  the  hepatic  veins 
occurs  primarily  in  the  presence  of  some  weakness  of  the  heart,  so  that 
stasis  of  venous  blood  occurs.     Tliierfelder,  in  a  case  of  purulent  throm- 
42 
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bosis  of  the  subclavian  vein,  noted  multiple  miliary  abscesses  of  the  hver 
that  originated  from  the  center  of  the  acini  and  were  due  to  infection  of  the 
organ  by  pus  germs  via  the  right  auricle  and  the  hepatic  vein. 

The  bile-passages  exert  in  many  respects  the  same  influence  as  the 
blood-vessels.  Such  germs  as  streptococci,  staphylococci,  Bacillus  coh, 
Proteus  vulgaris,  and  other  bacteria,  may  penetrate  deep  into  the  tissues 
of  the  hver  through  the  fine  divisions  of  the  veins  in  the  interlobular  tissue, 
and  lead  to  the  formation  of  abscess  (Chauffard,  Gouget,  and  others). 

Abscesses  may  originate  in  the  bile-passages  in  three  different  ways : 

1.  By  direct  extension  to  the  hepatic  tissues  from  ulcers  due  to  gall- 
stones (compare  page  651). 

2.  By  extension  of  a  purulent  cholangitis  or  pericholangitis  to  the 
interlobular  tissues  and  the  subsequent  formation  of  tiny  multiple  ab- 
scesses. 

3.  By  the  entrance  of  pathogenic  germs  into  the  blood-vessels  of  the 
mucosa,  and  thence  into  the  portal  vein  (compare  page  657). 

Suppurative  processes  are  rarely  noted  in  the  liver  as  the  result  of 
infection  via  the  lymph-channels.  In  cases  of  perihepatitis  an  abscess 
may  occasionally  develop  beneath  the  surface,  but  chnically  such  an 
occurrence  assumes  little,  if  any,  importance. 

Finally,  the  echinococcus  may  appear  as  the  cause  of  hepatic  abscess ; 
in  such  cases  the  cysts  become  puriilent  as  a  result  of  secondary  infection 
following  trauma  or  inflammation  of  the  bile-passages.  This  subject  is 
discussed  in  detail  under  Echinococcus  of  the  Liver. 

With  regard  to  the  frequency  of  the  various  forms  of  non-tropical 
abscess  of  the  liver,  the  following  statistics  may  be  given.  Barensprung 
observed  108  cases  (among  7326  autopsies),  of  which  11  followed  ulcera- 
tion of  the  bile-passages,  and  18  followed  ulceration  in  the  territory  of  the 
portal  vein.  The  latter  included  8  cases  of  affection  of  the  cecum  and 
appendix,  5  of  carcinoma  ventricuh,  1  of  carcinoma  of  the  pancreas,  3  of 
carcinoma  of  the  uterus  or  the  vagina,  4  followed  gangrene  of  the  lung  or 
abscess  of  the  lung,  and  55  followed  injuries  of  other  parts  of  the  body. 

Luda  (unpubhshed  communication)  in  the  Pathologic  Institute  of 
Kiel  found  only  29  abscesses  of  the  liver  among  10,089  autopsies  (0.28  %). 
Of  these,  more  than  half  were  due  to  pyemia  (55  %),  and  31  %  were  due 
to  disease  of  the  portal  system. 

[Oddo  cites  nine  recent  cases  of  traumatic  abscess  of  the  liver  in  chil- 
dren. The  symptoms  in  some  cases  appeared  at  once,  in  others  only  after 
a  latent  period.  The  liver  abscess  seemed  sometimes  to  be  affected 
primarily  by  the  trauma,  and  occasionally  it  seemed  to  be  secondary  to 
injury  of  some  other  portion  of  the  abdomen.  Four  of  these  cases  died.— 
Ed.] 

A  summary  of  the  principal  etiologic  factors  leads  us  to  conclude  that 
life  in  the  tropics  is  the  most  frequent  cause  of  hepatic  abscess,  and  that 
an  attack  of  dysentery  or  an  improper  mode  of  living  is  usually  the  ante- 
cedent condition.  Typhlitis  and  perityphlitis,  and  then  cholelithiasis, 
together  with  the  suppurative  processes  that  accompany  this  condition, 
must  then  be  considered.  Direct  injuries  in  the  region  of  the  liver  are  less 
frequent  causal  factors,  as  are  also  the  entrance  of  foreign  bodies,  ulcera- 
tion of  the  gastro-intestinal  tract,  purulent  infection  of  echinococcus 
cysts.  General  pyemia  of  varying  origin  is  finally  to  be  looked  upon  as 
one  of  the  most  frequent  causes.  This  form  of  abscess  of  the  liver  is  of 
subordinate  clinical  interest. 


ABSCESS  OF   Till-:  IJVER.  659 

PATHOLOGIC  ANATOMY. 

The  anatomic  picture  presented  by  the  Uver  in  jnirulcnt  hepatitis 
varies  decidedly,  not  only  with  reference  to  the  stage  of  the  disease,  but 
especially  with  regard  to  the  nature  of  the  infectious  agent,  tlie  virulence 
of  the  germ,  and  its  mode  of  entry.  In  this  manrier  tlie  dilTcrences  can 
be  explained  that  are  seen  on  examining  the  liver  in  a  ca-se  of  trojjical 
al)scess  antl  in  one  of  general  pyemia.  The  differences  are  by  no  means  so 
pronounced  between  some  cases  of  multii)le  tropical  abscess,  on  the  other 
liantl,  anil  certain  absces.ses  that  are  seen  in  temperate  climates  following 
infection  via  tlie  portal  vein  from  an  intestinal  ulceration,  pus  accumu- 
lation in  the  peritoneal  cavity,  the  mesentery,  etc.  This  is  particularly 
apjiarent  if  the  reports  on  the  different  forms  of  tropical  abscess  are  com- 
pared, and  is  readily  exjjlainable  when  we  remember  that  tropical  ab- 
scesses owe  their  origin  to  the  entrance  of  infectious  material  through-the 
portal  vein.  Conse(iuently  no  sharp  distinction  can  be  drawn  between 
acute  multiple  tropical  abscesses  and  those  that  occur  in  colder  climates 
as  the  result  of  infection  through  the  portal  vein.  In  the  case  of  trau- 
matic pyemic  abscess,  abscess  from  gall-stone  infection,  and  chronic 
tropical  abscess,  such  a  distinction  is  possible. 

Little  need  he  said  in  regard  to  traumatic  abscess.  The  condition  is 
either  one  of  an  injury  of  the  abdominal  or  even  the  thoracic  wall,  accom- 
panied by  trauma  of  the  liver,  as  the  result  of  which  the  parenchyma 
undergoes  a  process  of  disintegration  and  of  suppuration ;  or  the  substance 
of  the  liver  may  be  ruptured  within  the  organ  itself  and  this  accident  be 
followed  by  inflammation.  In  the  affected  portion  of  the  organ  we  find 
actual  destruction  of  tissue,  the  formation  of  pus,  hyperemia,  later  the 
formation  of  a  pyogenic  membrane  and  the  encapsulation  of  the  abscess 
within  a  connective-tissue  covering.  ]\Iicroscopically,  we  can  see  the 
leucocytes  passing  from  the  wound  into  the  interlobular  tissues,  and 
making  their  way  between  the  columns  of  hepatic  cells.  Sooner  or  later 
the  liver-cells  undergo  coagulation  necrosis  and  degenerate  into  fat  and 
detritus.  In  tliis  manner  the  process  extends  to  the  center  of  the  acinus, 
ultimately  destroying  even  this  portion  (Koster).  The  result  is  the 
formation  of  an  irregular  ca\'ity  containing  sero-purulent  masses,  disinte- 
grated liver-cells,  fat-droplets,  leucoc3i;es,  etc.  The  wall  of  the  ca^dty 
in  the  beginning  is  formed  by  the  parenchyma  of  the  liver;  later  by  a  dis- 
tinct pyogenic  membrane.  In  case  the  abscess  is  formed  near  the  sur- 
face of  the  liver,  perihepatitis  will  as  a  rule  be  observed. 

If  abscess  of  the  liver  is  caused  by  infection  through  the  hepatic  artery 
or  the  portal  vein,  the  enlarged  organ  is  riddled  with  many  diminutive 
abscesses,  so  that  its  surface  often  appears  mottled  by  prominent,  soft^ 
^•ello^^■ish  spots  corresponding  to  the  pus  foci.  On  transverse  section  the 
hver  appears  hyperemic  and  cloudy ;  numerous  abscesses,  varying  in  size 
from  that  of  a  millet-seed  to  that  of  an  apple,  are  seen  in  different  stages 
of  softening  and  disintegration.  If  of  long  standing,  they  pour  out  a- 
piu^ulent  fluid  mixed  with  particles  of  disintegrated  tissue.  The  pus  may 
be  either  serous,  creamy,  bloody,  or  bile-tinged.  Occasionally  it  is  very 
offensive,  and  particularly  if  the  abscess  has  had  its  origin  in  intestinal 
ulcers,  or  from  gangrenous  ca^^ties  in  the  vicinity.  The  abscesses  are 
often  of  a  bright  yellow  color  from  the  presence  of  bile-pigment,  which  is 
known  to  have  particular  staining  affinities  for  necrotic  tissue.  Occa- 
sionally a  dark  green  zone  ^^■ill  be  seen  around  the  abscess,  owing  to  the 
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action  of  bacteria  and  their  products  on  the  surrounding  Uver-tissues  and 
to  discoloration  by  the  hemosiderin  contained  in  the  hver-cells.  In  many 
instances  the  formation  of  pus  does  not  occiu:,  nor  is  there  any  destruction 
of  tissue ;  instead  we  see  numerous  dark  spots  on  the  cut  siu-face  of  the 
organ;  tliis  is  particularly  the  case  where  the  infection  has  originated  in 
the  intestine,  and  especially  when  the  subject  has  succmiibed  very  rapidly 
to  the  disease. 

On  microscopic  examination  an  accumulation  of  bacteria  will  be  seen 
in  the  dilated  capillaries  between  the  Uver-cells  in  the  vicinity  of  the 
abscess,  and,  in  addition,  numerous  leucocytes  in  the  interlobular  tissue. 
If  infection  has  occiu-red  through  the  portal  vein,  the  leucocytes  will  be 
seen  particularly  around  the  branches  of  this  vessel.  Leucocytes  also 
accumulate  around  the  vena  centralis,  and  in  dense  plugs  fill  the  spaces 
between  the  columns  of  hver-cells.  Later  changes  take  place  in  the  Uver- 
cells,  their  nuclei  stain  poorly,  the  protoplasm  undergoes  granular  degen- 
eration, and  coagulation  necrosis  gradually  occurs.  Ultimately  notliing 
remains  but  undefined  masses  and  fat-globules,  which,  together  with  the 
leucocytes  and  the  bacteria,  form  the  essential  contents  of  the  abscess- 
cavity.  Abscesses  that  originate  from  the  bile-passages  may,  apart 
from  such  as  are  due  to  gall-stones  which  have  ruptiured  the  bladder-wall, 
entered  the  hver-tissue,  and  caused  suppiuation  (these  abscesses  have  been 
described  in  detail  in  the  section  on  cholangitis),  be  caused  by  pericho- 
langitis. In  the  latter  case  the  abscesses  resemble  those  that  are  caused 
by  infection  through  the  blood.  In  the  beginning  nmnerous  mihary 
abscesses  form  around  the  bile-passages.  These  may  vary  in  size  from 
that  of  a  mihet-seed  to  that  of  a  grain  of  hemp ;  at  the  same  time  the  walls 
■of  the  bile-passages  become  infiltrated  with  round  cells,  as  is  also  the  case 
in  their  immediate  vicinity.  This  area  of  infiltration  soon  assimies  the 
character  of  a  purulent  focus  and  invades  the  parenchyma  of  the  liver 
and  the  branches  of  the  portal  vein,  destro}dng  hver-cells  and  causing  a 
pylephlebitis.  Peritonitic  inflaiximation  often  begins  on  the  surface  of 
the  hver.  Such  a  picture  is  seen  particularly  in  cases  in  which  stasis  exists 
in  the  bile-ducts. 

Chauffard  distingmshes  a  particular  form  of  abscess  that  he  calls  absces  areo- 
laire.  He  believes  that  these  are  always  caused  by  infection  from  the_  bile-pas- 
sages. Multilocular  abscesses  of  tliis  kind  were  observed  even  before  his  day  as 
the  result  of  inflammation  of  the  vena  hepatica,  and  especially  following  disease 
of  the  portal  vein.  Quite  often  they  occurred  in  connection  with  disease  of  the 
vermiform  appendix.  These  abscesses  are  characterized  by  their  resemblance  to 
infarcts.  On  the  surface  of  the  liver  there  may  be  seen  a  circular  area,  somewhat 
raised  aJDOve  the  surface  of  the  organ,  and  of  a  different  color  from  the  rest  of  the  liver. 
If  this  portion  is  incised,  it  is  seen  to  constitute  the  base  of  a  wedge-shaped  lesion 
the  apex  of  which  is  directed  toward  the  center  of  the  liver.  On  transverse  section 
the  abscess  presents  the  appearance  of  a  spongy  mass  filled  with  numerous  pus 
cavities  that  commimicate  with  one  another.  These  cavities  originate  from  the 
confluence  of  the  many  acini  that  have  undergone  purulent  degeneration;  they 
form  multiple  round  abscesses  that  are  in  contact  with  each  other,  gradually  unite, 
become  confluent,  form  a  hive-hke  structm-e,  and  usually  contain  a  large  cavity 
in  the  center.  In  older  cases  the  mass  is  surrounded  by  a  pyogenic  membrane 
that  mav  become  converted  into  a  connective-tissue  capsiile.  In  portions  more 
recently  "affected,  near  the  edge  of  the  abscess,  changes  are  seen  in  the  lobules, 
also  round-cell  infiltration  in  the  interlobular  tissues  around  the  branches  of  the 
portal  vein,  and  cholangitis  or  pericholangitis  is  present ;  in  some  cases  thrombosis 
of  the  central  vein  and  necrosis  and  destruction  of  the  surrounding  parts  are  ob- 
served. This  form  of  multilocular  abscess  seems  to  owe  its  origin  to  the  infection 
of  some  one  of  the  larger  blood-vessels  or  bile-passages.  Bacillus  coli,  strepto- 
cocci, and  staphylococci  have  all  been  found  in  the  pus. 
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Actinomycotic  fori  iiuiy  Jippi-ar  in  any  jcirl  of  the  liver  cither  singly  or  in 
multiple  fonii.  Soiuftiiiu's  llicy  jMiictratc  Iroiii  witliout  Ijv  cxlcn.sioii  of  a  i)eri- 
toiiitic  abscess  or  of  a  plilc  ^iiioii  in  tlie  posterior  ali(l()iiiiiiul  wall,  'lliese  foci  j)r<;.setit 
the  eharaeterislie  structure  of  aclitioiiiycotic  eruptions,  i.  r.,  exulieraiit  frrauulation 
tissue,  covereil  with  a  pus  that  contains  tlu-  characteristic  railialinn  fun^ri.  Older 
foci  may  have  a  fan-sliuped  structure.  Perforation  through  the  diaphrugm  into 
tlu!  pleura  or  the  lungs  nuiy  occur, and  often  metastases  are  present  in  the  lungs, 
the  brain,  etc.,  at  the  same  time. 

Tropit-al  abscesses  usually  run  a  more  chronic  course,  and  arc,  as  a 
rule,  .siirroini(U'(l  by  a  firm  cai)sulc.  Usually  they  arc  single  and  leave  the 
rest  of  the  liver  intact. 

Rouis  has  collected  the  statistics  obtained  from  756  autopsies  on  this  di.sease, 
and  has  found  the  abscess  located  as  follows:  in  53  cases  it  was  near  the  upper 
surface,  in  30  in  the  anterior  portion,  in  46  in  the  inferior,  in  47  on  the  right  border, 
in  3()  on  the  posterior  surface,  and  in  67  cases  in  the  interior  of  the  liver.  We 
learn  from  this  that  the  abscess  is  in  many  cases  situated,  for  instance,  in  the  upper 
portion  of  the  organ,  or  in  other  parts  where  it  is  not  accessible  to  palpation.  The 
right  lobe  seems  to  be  a  place  of  i)redilection.  According  to  Rouis,  the  abscess 
was  fountl  154  times  in  the  right  lobe,  33  times  in  the  left  lobe,  and  9  times  in  the 
lobus  Si)igelii.  The  abscesses  may  even  occupy  an  entire  lobe,  and  the  latter  may 
constitute  one  large  abscess-cavity.  [Manson's  report  of  3680  autopsies  has  already 
been  referred  to.  He  found  that  21  %  of  all  dysenten,--  patients  had  abscess 
of  the  liver.  The  right  lobe  was  most  often  affected,  in  one  series  of  13  cases, 
only  two  presenting  an  abscess  of  the  left  lobe.  Sometimes  patches  of  necrosis 
were  present,  but  no  pus.  Had  the  patient  lived  these  also  would  probably 
have  formed  abscesses. — Ed.]  In  75  %  of  the  cases  quoted  by  Rouis  the  abscess 
was  single.  A  good  idea  of  the  size  of  these  abscess  cavities  may  be  obtained 
from  the  amount  of  pus  contained,  varying  from  20  to  4500  c.c.  Corresponding 
to  the  amount  of  pus,  tlie  liver  is  enlarged  to  a  greater  or  lesser  degree.  In  101 
autopsies  it  was  found  that  the  liver  was  enlarged  in  70  cases,  normal  in  28,  and 
decreased  in  size  in  3  instances. 

In  those  forms  of  tropical  abscess  that  run  an  acute  course  the  tissues 
rapidly  imdergo  extensive  softening,  with  round-cell  infiltration  of  the 
lobules  and  the  smroimding  area,  as  well  as  coagtilation  necrosis  of  the 
liver-cells,  as  is  the  case  with  other  metastatic  abscesses.  Sometimes 
death  occiu-s  before  a  true  abscess  has  formed.  In  the  early  stages  and 
before  the  appearance  of  true  suppm-ation,  the  liver  is  very  hyperemic, 
deep  red  on  transverse  section,  and  soft  (Davidson).  In  the  tissue 
grayish-white  spots  are  ^dsible  that  exude  a  serous  fluid  on  section.  Later 
on,  the  parenchyma  becomes  brittle,  grayish-yellow,  exudes  droplets  of 
pus  on  the  cut  surface,  and  shows  microscopically  a  marked  round-ceU 
infiltration  and  fatty  degeneration. 

If  the  abscess  forms  more  slowly,  more  characteristic  pus-formation 
occurs.  The  wall  of  the  abscess  consists  of  the  liver  parenchyma,  and  is 
later  lined  by  a  pyogenic  membrane ;  this  is  a  layer  of  young  connective 
tissue  that  soon  becomes  covered  A\ith  fibrin,  leticocytes,  bacteria,  amebae, 
etc.  From  this  wall  there  extend  into  the  interior  of  the  ca\'ity  processes 
consisting  of  more  or  less  altered  liver-tissue  covered  with  the  membrane. 
This  abscess-wall  may  subsequent!}'  become  so  much  thickened  as  to 
assume  the  consistency  of  cartilage  and  in  it  proliferation  of  the  bile- 
passages  ma}'  occur.  The  surrounding  parenchyma  is  tisually  more  or 
less  hyperemic,  and  the  liver-cells  are  sometimes  atrophic  and  spindle- 
shaped.  In  other  cases  the  abscess  consists  of  a  perfectly  dry  mass  of 
leucocAies.  Abscesses  of  this  Idnd  ofTer  the  most  favorable  opportunity 
for  a  spontaneous  cure  by  contraction  and  cicatrization.  On  the  other 
hand,  the  fluid  from  a  young  abscess  contains  leucocytes,  necrotic  liver- 
cells,  fat-droplets,  amebae,  and  bacteria.     If  an  abscess  of  this  kind  is 
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incised,  or  if  spontaneous  evacuation  of  the  pus  occurs  externally,  a  cure 
usually  results  with  the  formation  of  a  firm  cicatrix,  the  site  of  which  is 
marked  by  a  depression  in  the  tissues;  sometimes  calcification  occurs. 
Occasionally,  calcareous  cicatrices  of  this  kind  have  been  found  in  the 
liver  that  have  pointed  to  the  existence  of  an  abscess  at  some  time.  It 
has  also  been  observed  that  tiny  new  abscesses  may  form  in  the  walls  of 
an  old  one,  even  after  all  the  pus  has  been  evacuated. 

Kelsch  and  Kiener  draw  a  distinction  between  the  foregoing  and  fibrous  ab- 
scesses. The  latter,  even  when  they  are  small,  are  invested  with  a  firm  capsule 
of  connective  tissue.  This  capsule  consists  of  fibrillar  connective  tissue  containing 
spindle  cells,  while  around  it  is  a  zone  of  granulation  tissue  with  round  papillse, 
and  around  this  again  there  is  a  layer  of  flat  cells,  filled  with  fat-globules;  these 
cells  are  the  transformed  round  cells  which  furnish  the  contents  of  the  abscess. 
According  to  the  writers,  a  nodule  of  connective  tissue  is  formed  wliich  breaks 
down  in  its  center,  and  thus  creates  the  picture  as  described.  These  abscesses 
may  be  single  or  multiple;  occasionally  they  resemble  a  degenerating  gumma. 

The  tissues  surrounding  an  abscess  ma}''  become  necrotic  or  even 
gangrenous,  particularly  after  the  abscess  has  been  opened.  As  a  rule, 
the  arteries  in  the  walls  of  the  abscess  are  obliterated  and  appear  as  fibrous 
cords ;  the  branches  of  the  hepatic  veins  are  especially  liable  to  occlusion 
by  thromboses.  Often  the  latter  undergo  suppuration  and  form  small 
abscesses  that  later  communicate  with  the  cavity  of  the  main  abscess. 
Usually  the  bile-passages  remain  patulous  and  the  blood-vessels,  with  the 
exception  of  those  in  the  immediate  vicinity  of  the  abscess,  as  a  rule,  show 
no  changes.  In  rare  instances  only  have  abscesses  been  found  that  have 
broken  into  the  branches  of  the  hepatic  vein,  and  in  the  same  manner 
perforation  into  the  bile-ducts  may  occur. 

Peritonitis  and  perihepatitis  with  the  formation  of  adhesions  to  the 
parietal  peritoneum  are  seldom  seen  in  tropical  abscesses,  even  though 
the  abscess  may  be  situated  near  the  surface  of  the  organ.  In  cases  in 
which  perforation  of  the  liver  capsule  threatens,  however,  adhesive  in- 
flammation of  the  serosa  usually  develops.  For  this  reason  an  abscess 
is  rarely  seen  opening  into  the  abdominal  cavity ;  such  an  accident  prob- 
ably never  occurs  except  as  the  result  of  trauma.  It  is  much  more  likely 
that  perforation  will  occur  into  the  peritoneal  cavity  at  some  point  from 
which  the  capsule  has  been  previously  removed;  thus  a  pus  collection  forms 
in  the  abdomen  which  may  rupture  again  externally,  into  the  bowel,  etc. 
Perforation  into  the  right  lung  has  been  described  very  frequently.  This 
may  happen  if  adhesions  form  mth  the  diaphragm,  and  if  the  inflamma- 
tion extends  through  the  diaphragm  to  the  right  pleura.  Inflammatory 
adhesion  of  the  pleura  with  the  base  of  the  lung  occurs,  then  more  or  less 
extensive  infiltration  of  the  involved  portions  of  the  lung.  If  the  pus 
then  burrows  through  the  diaphragm,  it  may  empty  directly  into  the  lung, 
or  into  a  bronchus.  In  this  way  an  abscess  of  the  lung  may  be  formed. 
Often,  however,  the  evacuation  of  pus  may  be  so  complete  that  entire 
healing  occurs.  It  may  also  happen  that  a  subphrenic  abscess  develops, 
and  leads  to  purulent  pleuritis,  the  empyema  finally  perforating  the  lung. 
Cases  are  also  described  in  which  empyema  has  occurred  without  perfora- 
tion of  the  diaphragm;  in  such  instances  pus-producing  organisms  have 
penetrated  the  diaphragm  and  caused  the  inflammation  in  the  pleural 
cavity.  There  is  found  in  such  cases  merely  a  thin  membrane  in  the  place 
of  the  diaphragm,  between  the  abscess  and  the  empyema.  Serous  pleurisy 
may  also  originate  in  this  manner. 
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Perforation  into  the  pcricaniiuin  is  ran',  uiul  usually  rosults  in  early 
death,  so  tliat  no  cliaract eristic  changes  are  to  he  seen  in  this  nicnihrane. 

It  may  also  ha])]Mii  that  adhesions  form  with  the  abdominal  wall,  and 
that  the  al)seess  perforates  these  parts,  evacuating  itself  through  the  skin. 
In  these  eases  fistulous  jjassagesof  greater  or  less  length  are  present,  and 
leatl  from  the  inguinal,  the  axillary,  or  other  regions  of  the  jjody  to  the 
abscess. 

On  rare  occasions  perforation  into  the  colon,  the  duodenum,  the  stom- 
ach, the  bile-pa.ssages,  or  the  inferior  vena  cava,  is  seen  postmortem.  It 
may  also  happen  that  an  abscess,  in  case  it  is  .situated  in  close  proximity 
to  the  right  kidney,  may  form  adhesions  with  this  organ;  the  pas  may 
then  perforate  the  renal  parenchyma  and  be  evacuated  through  the  pelvis 
of  the  kidne3\ 

The  abscess  may  discharge  itself  into  other  parts  of  the  body,  and  can 
easily  make  its  way  into  the  circulation  and  thus  give  rise  to  metastatic 
foci  in  the  brain,  the  spleen,  etc. 

COURSE. 

The  course  and  the  general  S}'mptom-complex  of  abscess  of  the  hver 
vary  decidedly  according  to  the  origin  of  the  disease  and  the  nature  of 
the  infectious  agency.  We  ma}'  differentiate  acute,  subacute,  and  chronic 
abscesses.  It  is,  however,  hardly  possible  to  draw  sharp  distinctions,  for 
the  reason  that  an  abscess  that  may  have  been  latent  for  a  time  can 
suddenly  become  active,  owing  to  some  intercurrent  disease,  trauma, 
etc.  In  this  manner  a  serious  condition  may  be  produced  that  will  present 
all  the  symptoms  of  acute  abscess.  On  the  other  hand,  an  acute  suppura- 
tion may  gradually  become  encapsulated,  and  in  this  way  be  converted 
into  a  chronic  abscess. 

Traumatic  abscess  is  really  a  surgical  condition.  At  times,  however, 
the  traumatic  origin  of  the  abscess  is  so  remote  that  it  can  be  established 
only  with  cUfficulty,  and  the  impression  is  then  created  that  the  abscess 
owes  its  origin  to  some  internal  cause. 

An  open  wound  may  extend  tlirough  the  skin  and  fascia  to  the  hver, 
and  through  suppiu-ation  tliis  may  become  still  more  extensive,  until  it 
involves  the  parenchyma  of  the  liver.  Under  such  conditions  the  pus 
^^'ill  contain  particles  of  liver  tissue  and  some  bile ;  by  scraping  the  base  of 
the  pus-ca\'ity  liver-cells  will  be  obtained.-  Under  such  circumstances  a 
large  abscess-cavity  may  be  formed  and  the  same  picture  be  present  as  in 
suppiu-ative  processes  of  the  hver  follo^ving  contusion  or  internal  tearing. 

In  certain  cases  of  contusion  of  the  liver  (a  fall,  crushing,  or  a  blow  in 
the  region  of  the  organ)  the  symptom-complex  of  hepatic  abscess  may 
develop  in  the  absence  of  a  penetrating  wound. 

Statistics  show  that  abscess  is  not  a  frequent  sequel  of  such  traumata.  Dudly 
analyzed  28,034  autopsies  in  Zurich  and  failed  to  find  a  single  case  of  traumatic 
abscess  of  the  liver.  Christianson  had  the  same  experience  in  another  series  of 
2450  autopsies.  In  America  it  seems  to  be  more  common;  Dabney  found  12 
cases  due  to  trauma  among  110  abscesses.  Thierf elder  found  only  11  cases  in  the 
literatiue  of  thirty  j'ears,  and  Langenbuch  failed  to  find  more  than  39  cases  in  the 
whole  literatvu-e.  [Attention  has  already  been  called  to  Oddo's  series  of  nine  cases 
of  traumatic  abscess  in  children,  all  of  which  ended  fatally. — Ed.] 

The  great  majority  of  cases  of  injury  of  the  liver  go  on  to  heaUng 
without  suppiu-ation,  unless  the  patient  dies  in  consequence  of  profuse 
loss  of  blood. 
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If  an  abscess  forms,  we  see  an  enlargement  of  the  liver,  pain  in  the 
region  of  that  organ,  signs  of  peritonitic  irritation,  icterus  as  a  result  of  the 
compression  of  bile-passages,  etc.  These  symptoms,  however,  are  not 
pathognomonic  of  abscess  of  the  liver.  The  diagnosis  cannot  be  made 
imtil  the  symptoms  that  are  indicative  of  all  the  forms  of  abscess  of  the 
liver  appear:  viz.,  fever,  pain  in  the  right  shoulder,  a  fluctuating  tumor, 
etc.  The  subsequent  course  of  the  traumatic  abscess  resembles  that  of 
the  other  forms.  It  usually  appears  singly.  The  resemblance  between 
the  pictures  of  traumatic  and  non-traumatic  abscesses  can  readily  be 
understood,  since  both  owe  their  origin  to  infection,  from  some  outside 
source,  such  as  the  bowel,  or  the  outside  air,  and  the  traimia  is  only  a 
predisposing  factor. 

In  cases  of  general  septicopyemia  or  of  ulcerative  endocarditis  the 
presence  of  an  abscess  is,  as  a  rule,  not  discovered.  Other  symptoms  are 
so  prominent  that  those  about  the  liver  are  obscured;  the  disturbances 
of  the  heart,  the  circulation,  the  inflammatory  processes  that  develop  in 
serous  cavities,  the  symptoms  of  involvement  of  the  central  nervous  sys- 
tem, etc.,  dominate  the  scene.  If  pain  is  present  in  the  region  of  the  liver, 
it  is  usualty  attributed  to  some  other  cause,  for  the  reason  that  no  fluc- 
tuating abscess  of  the  organ  develops,  since  death  ensues  too  early  in  the 
course  of  the  necrosis  and  destruction  of  the  liver.  The  type  of  fever  is 
dependent  upon  the  nature  of  the  general  infection.  Pain  in  the  shoulder 
is  often  attributed  to  an  involvement  of  the  joint.  I:i  very  rare  instances 
it  is  possible  to  feel  fluctuating  spots  or  prominent  areas  on  the  surface  of 
the  liver  or  to  find  places  that  seem  painful  on  pressure.  In  some 
instances,  however,  in  the  course  of  pyeixda,  pain  appears  at  localized 
points  over  the  liver,  the  organ  seems  enlarged,  T\-ithout  exhibiting  the 
hardness  of  an  enlargement  from  stasis,  and  here  and  there  peritonitic 
friction  sounds  may  be  heard.  As  a  rule,  however,  no  chagnosis  can  be 
made  during  hfe,  and  the  hepatic  abscess  is  first  found  at  the  postmortem 
examination. 

The  diagnosis  of  those  abscesses  that  dei^elop  slowly  and  are  due  to 
infection  from  the  intestine  is  generally  much  simpler.  This  is  particu- 
larly the  case  in  tropical  abscesses.  On  the  other  hand,  it  may  also  hap- 
pen that  the  development  of  the  abscess  is  altogether  latent,  and  the  pa- 
tient may  have  an  abscess  of  the  hver  containing  as  much  as  two  liters 
of  pus  and  not  become  aware  of  the  fact  until  some  intercurrent  affection, 
trauma,  etc.,  causes  the  condition  to  be  recognized. 

In  many  of  these  abscesses  the  clinical  development  can  be  studied. 
The  symptoms  of  some  intestinal  trouble,  dysentery,  typhhtis,  perityph- 
litis, may  precede  the  abscess-formation  or  exist  simultaneously.  The 
first  symptoms  that  point  to  an  involvement  of  the  liver  are  pain  in  the 
region  of  the  organ,  and  hepatic  enlargement,  as  well  as  a  dull  feeling  of 
discomfort  or  pressure  in  these  parts.  Pain  is  felt  particularly  in  the  right 
hypochondriac  region.  The  liver  dulness  is  increased,  and  sometimes 
more  in  an  upward  direction  than  do'^mward,  if  the  suppm-ative  process 
is  developing  in  the  upper  part  of  the  liver ;  in  this  eA^ent  the  character- 
istic outhne  of  the  organ  is  revealed  with  the  upper  margin  bent  convexly 
upward.  The  appetite  becomes  poor,  often  nausea  and  vomiting  are 
present,  the  stools  become  tliin,  and  often  the  patient  is  constipated. 
Pain  is  often  noted  in  the  right  shoulder.  Icterus  is  rare.  A  continuous  or 
a  remittent  type  of  fever  develops.  The  plem-a  may  be  irritated  at  an 
early  stage  of  the  disease,  and  as  a  result  a  dry  cough  may  appear.     The 
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patient  always  appeal's  to  be  very  sick,  usually  l\iiiK  on  the  ijaek  or  turned 
a  little  to  the  ri«;ht.  with  the  legs  flexed. 

This  inflammatory  stage,  whieh  is  lusually  su|)f>()sed  to  la'^t  a  week  in 
tropical  abscess,  may  terminate  favorably  in  cure  of  the  disease.  This  is 
statetl  to  be  the  case  particularly  in  the  troi)ical  form  of  hepatitis.  We 
must  juvsume  that  in  these  ea.ses  the  process  is  arrested  Ix'fore  the  devel- 
opment of  true  suppuration,  and  that  the  inflammatory  products  are 
reabsorbed.  It  is  a  difficult  matter  to  prove  that  this  takes  place,  though 
we  are  justified  in  assuming  that  it  can  occur  from  analogous  conditions 
observetl  in  other  organs. 

The  symptoms  of  suppuration  soon  appear;  the  pain  becomes  more 
locaUzetl  in  the  affected  part,  and  in  most  cases  active  shoulder  pain  de- 
velops. The  temperature  curve  is  decidedly  that  of  a  septic  condition, 
rising  to  a  high  point  with  chills,  and  falling  again  with  a  sweat ;  in  general, 
however,  the  attacks  of  pyrexia  are  not  so  severe  as  in  pyemia.  Ix)ss  of 
appetite  and  intestinal  distiu'bances  are  present,  as  well  as  vomiting,  if 
pressure  is  exercised  over  the  stomach  or  intestine.  Respiration  is  more 
and  more  impeded  by  the  abscess  and  the  consequent  swelling  of  the 
liver.  If  the  abscess  is  situated  so  that  it  can  be  palpated,  distinct  fluc- 
tuation \\ill.  as  a  rule,  be  felt.  Xeighboring  organs  are  next  involved; 
peritonitis,  usually  localized  in  character,  inflammation  of  the  pleura, 
more  rarely  of  the  pericardimn,  and  pneumonic  infiltration  of  the  right 
lower  lobe,  may  all  appear.  Perforation  may  also  occur,  either  through 
the  lungs  into  a  bronchus  (in  which  case  pus  may  be  expectorated  for 
months),  or  externally  through  the  abdominal  walls,  or  into  the  intestine; 
in  the  latter  case  pus  \\\\\  be  found  in  the  stools.  Perforation  may  also 
occur  more  rarely  into  the  peritoneal  ca\'it3%  the  pericardium,  the  right 
kidney,  the  inferior  vena  cava,  etc. 

If  the  abscess  becomes  indolent  in  consequence  of  encapsulation,  as  is 
the  case  quite  frequently  in  the  tropical  form,  the  liver  remains  enlarged 
and  a  feeling  of  oppression  or  of  pain  persists  in  the  hepatic  region.  The 
patient  emaciates  more  and  more,  the  skin  tiu-ns  yello^Wsh-gray.  the 
strength  gradually  fails,  and  a  cm^e  can  be  brought  about  only  by 
operative  interference,  or  by  spontaneous  ruptm-e  of  the  sac  and  evacua- 
tion of  the  pus  through  the  lung,  the  intestine,  etc.  Resorption  or  calci- 
fication occurs  only  m  very  rare  instances. 

The  duration  of  the  disease  varies  from  three  weeks  to  six  months. 
If  the  walls  of  the  abscess  are  very  dense,  it  may  persist  for  years.  In 
these  cases  some  intercurrent  disease  or  trauma  may  cause  rupture  of  the 
abscess  into  the  peritoneum  and  death. 

Adiriomycotic  abscesses  usually  develop  very  slowly,  and  ^^^th  very 
slight  inflammatory  symptoms;  or  all  symptoms  of  a  metastasis  in  the 
liver  may  be  absent  if  the  process  develops  in  the  interior  of  the  organ. 
In  general  the  symptoms  are  the  same  as  in  the  case  of  any  abscess  that 
owes  its  origin  to  infection  of  the  portal  system  from  the  intestine  vaXh.  or- 
ganisms of  sUght  \irulence.  Later  in  the  disease  metastases  may  develop 
in  the  lungs  or  general  pyemia  may  supervene  (Beari). 

Now  that  we  have  given  this  brief  description  of  the  course  of  a  condi- 
tion which,  as  we  have  said,  may  vary  decidedly  under  different  circum- 
stances, we  will  discuss  indi\idual  symptoms  and  explain  their  signifi- 
cance. 
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SYMPTOMS. 

General  Symptoms. — A  sufferer  from  abscess  of  the  liver  alwa^'s  ap- 
pears to  be  a  verj'  sick  person,  even  in  the  absence  of  marked  symptoms 
of  suppm-ation  or  of  inflammation,  and  even  though  fever  and  local 
sjinptoms  are  lacking.  Tliis  is  the  reason  "whj^  errors  in  diagnosis  are 
so  frequently  made  in  a  condition  in  which  httle  or  nothing  seems  to  point 
to  the  hver  as  the  seat  of  the  trouble,  and  the  patients  are  often  considered 
sufferers  from  phtliisis,  carcinoma,  malarial  cachexia,  etc.  The  great 
psychic  depression  that  is  generally  present  is  also  misleading. 

The  color  of  the  skin  is  usually  a  grayish-yellow,  the  sclera  are  yellow- 
ish, but  icterus  is,  in  general,  absent,  for  the  reason  that  no  compression 
of  bile-passages  occurs;  if  present  at  all,  it  may  be  looked  for  in  the  first 
stage  of  the  disease.  If  icterus  is  very  pronounced,  the  suspicion  is 
aroused  that  the  condition  is  compUcated  by  some  such  disease  as  chole- 
Hthiasis,  that  leads  to  stasis  of  bile.  As  a  rule,  the  tension  within  the 
abscess  is  not  sufficiently  strong  to  cause  sjTiiptoms  of  pressure  on  sur- 
rounding parts;  it  rarely  develops  in  the  region  of  the  porta.  The  color 
of  the  skin  recalls  that  of  cirrhosis.  In  subjects  suffering  from  septico- 
pj'emia,  or  from  very  acute  forms  of  abscess,  this  color  is,  of  course,  not 
seen.  After  the  abscess  is  cured  tliis  color  disappears  from  the  skin, 
which  very  slowly  resumes  its  normal  tint. 

O'sdng  to  the  destruction  of  much  of  the  parenchyma  of  an  organ  that 
is  so  important  in  aU  the  processes  of  life,  and  that  plays  such  a  large  role 
in  the  regulation  of  the  composition  of  the  blood,  anemia  is  freciuently 
quite  pronounced. 

Fever  is  ahuost  always  present,  at  least  for  a  time;  in  the  beginning 
it  is  usually  continuous  or  remittent,  until  the  development  of  suppura- 
tion. It  may  be  absent  in  the  period  preceding  suppuration  or  may  be  of 
an  intermittent,  and  sometimes  an  altogether  irregular  type.  Diu-ing 
the  period  of  suppuration  chiUs  occur,  followed  by  sudden  rises  of  tem- 
perature, and  then  a  rapid  fall,  with  the  breaking-out  of  a  severe  sweat. 
This  has  been  denominated  septic  fever,  and  is  not  characteristic  of 
abscess  of  the  liver.  The  rise  of  temperature  usually  occurs  toward 
evening,  and  the  faU  with  sweating  during  the  night,  so  that  the  sleep  of 
the  patient  is  often  disturbed  by  dreams,  etc.  The  intermittent  type  of 
fever  may  resemble  the  hectic  t}'pe  of  tuberculosis,  or  the  t}'pe  of  malarial 
fever,  and  consequently  lead  to  coiffusion  "s^ith  these  two  diseases.  It  is, 
however,  distinguished  from  malarial  fever  by  its  more  irregular  character 
and,  in  addition,  by  remaining  iminfluenced  by  the  administration  of 
quinin.  It  may  happen  that  this  fever,  after  haAing  persisted  for  some 
time,  suddenly  ceases,  o^dng  possibly  to  an  arrest  of  the  suppurative 
process ;  at  the  same  time  it  may  rise  again  in  these  cases  and  usher  in 
the  perforation  by  the  pus,  and  death  from  exhaustion.  The  pulse 
during  the  fever  is  rapid,  tense,  and  later  is  small.  The  sensorinm 
is  in  many  cases  clear  until  death,  notwithstanding  the  piTexia.  Some- 
times, howeA^er,  typhoid  symptoms  develop :  stupor,  restlessness,  dehrium, 
etc.,  that  may  lead  on  to  the  death  of  the  patient.  Abscesses  haA'e  been 
reported  in  which  all  fever  was  absent ;  tliis  seems  to  be  particularly  the 
case  in  those  forms  that  are  surroimded  by  a  dense  capsule  and  in  which 
the  SAinptoms  of  cachexia,  etc.,  are  prominent,  and  in  which  pain,  in- 
flammation, and  swelHng  are  slight.  On  the  other  hand,  local  symptoms 
may  be  altogether  absent,  though  the  fever-curve  points  to  the  presence 
of  some  pus-focus  that  is  not  discovered  until  after  death. 
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[Leucocytosis,  if  prcstMit,  may  jn-ovr  a  vahuildc  (lilTcrciilial  .sign,  and 
especially  if  the  observer  is  fortunate  enough  to  have  begun  a  seri(?s  of 
examinations  at  the  begiiniing  of  pus  formation.  If  a  leucocytosis  then 
forms,  there  will  be  a  distinct  gradual  increase  in  the  total  numerical 
count.  Osier  has,  as  already  noted,  reported  a  series  of  cases  in  which 
there  was  no  evidence  of  a  leucocytosis,  and  in  many  cases  it  is  un- 
doubtedly absent.  In  his,  as  in  nearly  all  reported  cases,  no  differential 
count  of  the  leucocytes  was  made. — Ed.] 

The  i)rominent  symj)tonis  relate  directly  to  the  involvement  of  the 
liver,  and  particularly  the  pain  in  the  liver  region.  In  the  beginning 
there  is  a  feeling  of  weight  and  oppression,  generally  in  the  right  hypo- 
chondriac region,  but  occasionally  extending  to  the  epigastrium,  or  the 
region  of  the  left  lobe.  This  feeUng  sometimes  slowly,  sometimes  sud- 
denly, merges  into  positive  pain  radiating  into  different  areas  of  the  V)ody, 
according  to  the  location  of  the  abscess.  It  may  be  dull  or  crushing,  but 
can  also  be  cutting,  stabbing,  tearing,  or  boring.  Its  intensity  varies 
greatly  in  different  cases;  it  may  be  exceedingly  severe  or  very  mild. 
Much  will  depend  on  the  location  of  the  lesion.  If  the  abscess  is  situated 
deep  down  in  the  organ,  no  pain  may  be  felt  until  the  abscess  reaches 
the  capsule  which  has  a  rich  nerve-supply.  If  the  abscess  develops 
near  the  periphery,  pain  is  an  early  symptom,  o^^'ing  to  the  irritation 
of  the  integument  of  the  liver.  Movements  of  the  body,  respiration, 
a  recumbent  position  on  the  left  side,  all  cause  an  aggravation  of  this 
pain,  in  the  latter  case  because  the  inflamed  suspensory  ligaments  of  the 
organ  are  put  on  the  stretch.  Pressure  on  the  liver  and  even  percussion 
increase  the  pain.  A  throbbing,  pulsating,  pain  is  rarely  complained  of. 
As  a  rule,  the  pain  is  not  continuous,  but  varies  in  intensity;  there  may 
even  be  periods  in  which  all  pain  is  absent ;  these  alternate  \\\\h.  periods 
of  excessive  distress,  as  is  readily  explainable  from  the  irregular  progress 
of  the  suppurative  process.  In  this  manner  a  remitting  or  intermitting 
type  of  pain-accession  may  occur,  similar  to  the  course  of  the  fever. 
Later,  and  especially  if  the  abscess  becomes  encapsulated  by  fibrous  mem- 
brane, all  pain  ma}-  disappear;  if  trauina  supervenes  and  the  process 
again  becomes  acute,  the  pain  returns. 

Pain  in  the  shoulder  has  for  a  long  time  been  considered  a  particu- 
larly characteristic  sj-mptom  of  abscess  of  the  liver.  This  pain  is  gener- 
ally felt  in  the  region  of  the  right  shoulder,  in  the  cucullaris  muscle,  the 
scapula,  the  upper  arm,  more  rarely  in  the  left  shoulder,  or  on  both  sides. 
Its  origin  may  be  traced  to  the  distribution  of  the  branches  of  the  right 
phrenic  that  extend  to  the  capsule  of  the  Uver.  If  the  capsule  is  inflamed, 
the  branches  of  this  nerve  are  irritated,  and  the  stinuilus  is  transmitted 
to  the  fourth  cervical,  which  anastomoses  with  the  phrenic.  As  the 
fourth  cervical  nerve  sends  sensory  branches  to  the  shoulder,  the  pain  is 
transmitted  to  this  portion  of  the  body  (compare  page  456).  In  isolated 
cases  atrophy  of  the  deltoid  has  been  seen  (Rouis),  pointing  to  a  neuritic 
process.  That  the  pain  is  less  frequently  felt  in  the  left  shoulder  is  readily 
explained  from  the  relatively  rare  involvement  of  the  left  lobe  of  the  liver, 
and  from  the  fact  that  this  lobe  is  supplied  by  a  very  small  branch  from 
the  phrenic.  In  17  9c  of  the  cases  Rouis  found  this  symptom  pronounced ; 
Sachs,  among  36  cases,  found  it  twenty-five  times.  As  a  rule,  the  pain 
appears  synchronously  ^^'ith  the  beginning  of  suppuration,  more  rarely 
before  or  after;  it  also  appears  simultaneously  ^^■ith  the  pain  in  the  liver, 
seldom  after,  and  very  rarely  before.     The  pain  may  either  be  very  shght 
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or  most  severe;  it  may  be  that  of  oppression  or  may  seem  as  though  the 
shoulders  were  being  torn  apart. 

Swelling  of  the  liver  is  usually  an  early  symptom.  The  hver  is, 
as  a  rule,  fairly  soft  in  the  beginning,  but  the  enlargement  can  be  clearly 
felt,  and  if  the  degree  of  swelling  is  considerable,  can  be  seen  to  cause 
bulging  of  the  right  hypochondrimn.  The  ribs  protrude,  and  the 
intercostal  spaces  disappear  or  become  enlarged.  Sometimes  a  distinct 
bulging  corresponding  to  the  Hver  can  be  seen  underneath  the  costal 
arch  in  the  epigastric  region.  Usually  the  appearance  is  disguised 
by  the  contractions  of  the  abdominal  muscles,  particularly  of  the  right 
rectus.  The  margin  of  the  Uver,  if  it  can  be  grasped,  appears  roimded. 
The  superficial  abdominal  veins  over  the  hver  are  often  cHlated.  Per- 
cussion furnishes  definite  information.  It  is  stated  that  the  diilness 
extends  more  in  an  upward  direction  than  doiiMiward,  and  this  is  con- 
sidered characteristic.  As  a  rule,  however,  the  boundary  between  the 
liver  and  the  lung  is  not  regular,  but  is  indented  so  that  the  upper  boun- 
dary forms  a  convexity  instead  of  the  normal  concave  line.  Frerichs 
has  described  this  phenomenon  as  a  semicircular  protrusion  of  the 
lung-hver  bomidary.  In  abscess  tliis  line  is  not  so  angular  as  in  echino- 
coccus  disease,  and  the  decline  on  either  side  of  the  greatest  conca^aty 
is  more  gradual  in  the  case  of  hepatic  abscess.  The  conca\aty  can  be 
determined  between  the  parasternal  and  the  mammillar}^  lines  or  in  the 
axillary  region  or  even  more  posteriorly.  Enlargement  of  the  Hver 
in  an  upward  direction  is  especially  apt  to  occm*  in  case  adhesions  exist 
with  the  anterior  abdominal  wall  or  with  the  costal  arch,  so  that  the 
organ  is  prevented  from  enlarging  do^^mward.  In  large  abscesses 
of  the  hver  containing  several  Hters  of  pus  the  dulness  may  extend 
upward  as  far  as  the  apex  of  the  right  lung  and  do'miward  as  far  as 
the  crest  of  the  ihum.  The  right  lobe  may  also  push  the  left  far  to 
one  side,  so  that  a  distinct  enlargement  occm-s  toward  the  left.  At 
the  upper  margin  of  the  liver  dulness  respiratory  exciu-sion  of  the  lower 
edge  of  the  hver  is  generally  absent  or  at  best  very  slight.  This  im- 
paired excursive  power  of  the  lungs  is  in  part  explainable  by  the  pain 
that  is  caused  by  the  shghtest  respiratory  efforts.  Sometimes  symptoms 
of  compression  may  be  ehcited  at  the  margins  of  the  Imig. 

Circumscribed  bulging  is  produced  if  an  abscess  develops  on  the 
anterior  sm'face  of  the  liver  or  if  a  large  abscess  situated  posteriorly 
or  deep  do-^Ti  in  the  organ  grows  to  such  a  size  as  to  press  the  Hver 
forward  as  the  result  of  the  resistance  offered  by  the  ribs,  the  spinal 
column,  etc.,  to  the  posterior  siu'face  of  the  hver.  Such  protuberances 
are  most  often  found  underneath  the  right  costal  arch,  or  they  may 
be  below  this  fine,  or  in  the  epigastrium.  If  the  abscess  is  near  the 
surface  of  the  hver,  distinct  nodules  may  be  felt  or  even  seen;  and  if 
suppuration  is  far  advanced,  it  may  even  be  possible  to  ehcit  fluctuation. 
Even  a  circmnscribed  edema  of  the  abdominal  wall  is  sometimes  seen 
over  the  abscess.  The  patients  are  usually  found  hing  on  the  back 
in  order  to  decrease  the  tension  of  the  liver  capsule  caused  by  traction  or 
pressure.  Some  observers  state  that  the  patients  usually  flex  the  right 
leg  in  order  to  decrease  the  tension  of  the  abdominal  waUs;  also  that 
they  turn  a  little  to  the  right  "uith  the  same  object  in  ^dew.  Others, 
as  Pel,  claim  that  this  position  causes  the  ribs  to  press  against  the  hver, 
and  that  consequently  these  patients  never  occupy  it.  Pel,  Sachs,  and 
others  attach  no  importance  to  the  tension  of  the  right  rectus  (a  symptom 
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wliifh  Twilling;  iiu'iitioiis  as  characteristic),  for  the  reason  that  this 
syiuptoni  is  seen  in  otlier  conditions,  as  gall-stone  colic,  intestinal  colic, 
etc. 

Disturbances  of  the  digestive  tract  arc  frequently  associated  with 
abscess  of  the  liver.  /Vs  already  mentioned,  dy.sent<'ry  may  he  one 
of  the  causes  of  the  disease,  ami  this  condition  may  either  pcr-sist  aft<'r 
the  abscess  luis  formetl,  or  it  may  Ijecome  chronic,  so  that  diarrhea 
and  constipation  are  alternately  present.  Symptoms  of  typhlitis,  ga-^tric 
ulcer,  etc.,  may  also  complicate  the  condition.  Obstinate  k>ss  of  aj>pe- 
tite,  sometimes  alternating;  with  a  sensation  of  huiifjcr,  vomiting,  a 
coated  tongue,  etc.,  may,  however,  be  ascribed  to  the  influence  of  the 
abscess  itself.  If  the  liver  is  very  much  enlarged,  the  ingestion  of  food 
may  be  disagreeable,  owing  to  the  pressure  exercised  on  the  liver  as 
soon  as  the  stomach  becomes  distended.  There  may  be  quite  obstinate 
vomiting  of  nuicus  or  of  l)ile-tinged  masses.  This  symptom,  according 
to  Maclean,  is  seen  particularly  in  tho.se  cases  in  which  the  absce.ss  de- 
velops on  the  concave  surface  of  the  liver,  and  presses  upon  the  stomach 
and  intestines.  It  is  po.s.<;ible  that  the  fever  and  the  absorption  of  septic 
material  into  the  blood  are  concerned  in  these  digestive  disorders;  dis- 
turbances of  the  bile  secretion  are  probably  of  less  active  importance 
in  this  respect. 

Ascites  may  appear  as  the  result  of  the  general  cachexia,  together 
with  anasarca,  hydrothorax,  etc.;  or  it  may  be  the  result  of  direct  com- 
pression of  the  portal  vein  by  the  abscess  itself.  Circiunscribed  peri- 
tonitis and  perihepatitis  follow  superficial  abscesses,  and  often  manifest 
their  presence  by  friction  sounds  on  breathing;  in  rare  instances  in- 
flammator}'  sero-fibrinous  exudates  form  within  the  peritoneal  cavity. 

In  pyemia  of  the  liver  the  spleen  naturally  is  enlarged;  in  the  more 
chronic  forms  of  tropical  abscess,  however,  this  is  said  not  to  be  the 
case  imless  malaria  has  preceded  the  abscess.  Amyloid  degeneration 
of  the  organ  may  occasionally  be  the  result  of  chronic  suppurative  pro- 
cesses, and  in  this  way  lead  to  a  dense  timiefaction  of  the  spleen. 

Owing  to  the  facility  with  which  inflammations  that  involve  organs 
beneath  the  diaphragm  may  extend  to  the  pleura  and  lungs,  respiratory 
distiu"bances  are  often  noted  in  abscess  of  the  hver.  The  right  pleura 
and  lung  are  involved  with  especial  frequency.  At  an  early  stage  a 
dry  cough  may  develop,  as  the  result  of  irritation  of  the  diaphragmatic 
pleura;  or  a  purely  nervous  cough  may  be  complained  of,  as  the  result 
of  the  peripheral  irritation  of  certain  nerve-fibers  in  the  liver  which 
act  reflexly  on  the  central  nervous  system.  This  has  been  described 
by  many  authors.  Active  excitation  of  the  pleura  is  followed  by 
serous  pleurisy,  a  condition  manifested  by  dulness,  reduced  breath 
sounds,  etc.  Pleiuitic  friction  sounds  are  not  frequently  heard.  This 
is  probably  due  to  the  fact  that  the  fibrinous  exudate  occurs  chiefly 
in  the  diaphragmatic  pleura,  and  in  a  locality  removed  almost  beyond 
our  range  of  observation.  Empyemata  may  appear  as  the  result  of 
microbic  invasion,  and  for  this  to  occur  it  is  not  necessar}'  that  the  dia- 
phragm be  perforated;  the  same  physical  .signs  are  seen  in  this  condition 
as  in  serous  effusions.  Exploratory  puncture  \\\\\  best  reveal  the  nature  of 
the  inflammation.  Dulness  on  percu-ssion,  with  reduction  or  absence  of 
the  normal  breath  sounds,  is  most  Ukely  to  occur  if  the  liver  enlarges 
upward  to  such  a  degree  as  to  compress  the  lung.  This  compression 
may  be  so  considerable  as  to  cause  a  t^Tnpanitic  percussion  dulness 
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and  weak  breathing  over  the  right  apex.  Loud  crepitant  rales  are 
heard  on  inspiration  at  the  same  time  at  the  lower  margin  of  the  lung. 
As  a  result  of  the  upward  pressure  of  the  diaphragm,  dyspnea  becomes 
more  or  less  e\ddent,  particularly  upon  violent  effort,  exercise,  etc. 
This  SAonptom  may  appear  even  in  shght  cases  of  hepatic  suppuration, 
owing,  even  in  such  conditions,  to  impairment  of  the  movements  of 
the  diaphragm,  (1)  because  of  the  enlargement  of  the  hver;  (2)  owing 
to  the  pain  that  is  caused  by  the  pressure  of  the  diaphragm  upon 
the  surface  of  the  hver;  and  to  the  friction  between  the  liver  and  the 
abdominal  parietes  during  respiration,  particularly  when  perihepatitis 
is  present;  and,  finally,  to  pleuritic  inflammation;  (3)  because  of  adhe- 
sions between  the  liver  and  the  abdominal  walls. 

Pneumonia  may  also  occur,  particularly  in  the  right  lower  lobe, 
by  direct  extension  of  the  inflammation  from  the  diaphragmatic  pleura 
to  the  lung. 

The  outcome  of  these  processes,  as  we  shall  show  more  in  detail 
below,  may  be  a  perforation  into  a  bronchus  and  the  evacuation  of 
the  abscess  by  this  channel;  heahng  of  the  abscess  caAdty  may  follow. 
Kelsch  and  Kiener  describe  certain  forms  of  pneumonia  which,  as  in 
the  case  of  malarial  processes  in  the  liver,  are  occasionally  seen  in  abscess 
of  the  hver,  and  involve  both  the  right  and  left  lungs;  such  pneumonias 
are  probably  due  to  infection  of  the  lungs  through  the  circulation. 

The  circulatory  apparatus  exhibits  the  changes  seen  ordinarily 
in  pyemia:  emboli  and  consequent  abscess  formation  in  the  lungs  and 
other  organs,  endocarditis,  etc.  If  the  suppm-ation  persists  for  a  long 
time,  symptoms  of  myocarditis  develop,  dilatation,  irregular  and  weak 
heart  action,  and  anemic  murmurs.  At  the  same  time  edema  of  the 
dependent  regions  of  the  body,  the  feet,  the  lumbar  region,  etc.,  de- 
velops. Abscesses  in  the  left  lobe  of  the  hver  displace  the  heart  up- 
ward ;  in  abscess  of  the  right  side  the  heart  is  much  less  frequently  pushed 
to  the  left.  The  pericardium  is  very  occasionally  involved  by  direct 
infection  through  the  diaphragm  from  an  abscess  in  the  left  lobe,  and 
a  serous  or  purulent  pericarditis  may  develop.  Perforation  of  the  ab- 
scess itself  into  the  pericardimn  is  exceedingly  rare. 

In  a  few  cases  aneurysmal  dilatation  of  the  branches  of  the 
hepatic  artery  in  the  walls  of  the  abscess  ca\dty  has  been  noted.  If 
these  ruptm-e,  a  severe  and  usually  fatal  hemorrhage  is  the  result.  The 
blood  pours  into  the  ca^dty  and,  if  this  already  communicates  with 
some  outside  part,  or  if  it  ruptures  as  a  result  of  the  increased  pressure, 
the  blood  passes  out  from  it;  in  one  case,  reported  by  Irvine,  it  ran 
into  the  intestine,  so  that  blood  was  vomited,  and  enormous  quantities 
were  evacuated  in  the  stools. 

No  characteristic  changes  are  to  be  observed  in  the  urine  in  abscess 
of  the  hver.  Bile  is  seldom  present.  The  urine  is  often  colored  red 
from  urobihn,  and  in  case  there  are  fever  and  sweating,  urates  are  de- 
posited in  quantity. 

Parks  states  that  a  decrease  in  the  quantity  of  urea  passed  is  characteristic 
of  the  beginning  of  suppuration;  other  investigators  deny  this.  _  Lecorche  and 
Talamon  found  an  increase  of  lu-ea  during  tlie  stage  of  inflammation,  also  an  in- 
crease of  the  uric  acid  and  of  phosphoric  acid,  and  a  decrease  of  all  those  substances 
as  soon  as  the  abscess  had  formed.  Kelsch,  however,  was  not  able  to  corroborate 
these  statements.  In  these  investigations  much  may  be  learned  from  careful 
determination  of  the  nitrogen  supply,  and  these  studies  are  not  always  carried 
out  -n-ith  sufficient  care.     It  is  possible  that  in  large  abscesses  with  much  destruction 
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of  liver  tissue  a  decrease  in  the  output  of  urea  may  be  noticed.  This  decrease  may, 
however,  also  he  due  to  deficient  iissiniiliilion,  and  a  reduction  in  the  amount  of 
food  owiiifi  (()  digestive  disturhances.  On  the  other  hand,  an  in<rea.se  may  he 
due  to  increjused  proteid  catabolisin  as  u  result  of  the  destruction  of  tissue,  or 
as  a  direct  result  of  the  fever,  etc. 

Disturbances  of  the  central  nervous  system  may  be  the  result  of 
the  fever,  of  the  cachexia,  or  of  exhaustion.  Jichriuni,  insomnia,  stupor, 
etc.,  are  occasionally  observed,  and  in  rare  instances  these  conditions 
may  l)e  tlue  to  tiie  formation  of  secondary  abscesses  in  the  brain. 

Perforation  of  hepatic  abscess. — Descriptions  of  the  different 
metiiotls  of  perforation  through  the  skin,  or  into  internal  orp;ans,  occa- 
sionally in  several  directions  at  the  same  time,  are  to  be  found  scattered 
in  ninnerous  rej)orts  throughout  the  literature;  particularly  in  l']nc;lish 
writings.  The  worlvs  of  Rouis,  Murchison,  Thicrfelder,  Davidson, 
Langenbuch,  and  others  give  detailed  accounts  of  this  occurrence,  and, 
particularly  as  they  are  of  special  intei-est  from  their  surgical  aspect 
only,  it  will  l)e  impossible  at  this  time  to  enter  into  a  discussion  of  all 
the  symptoms. 

Perforation  through  the  skin  usually  occurs  in  such  a  manner  that 
adhesions  first  form  between  the  liver  and  the  parietal  peritoneum; 
the  fibrous  tissue  thus  formed  is  perforated  and  the  pus  burrows  through 
either  the  soft  tissues  of  the  abdominal  wall,  the  lower  intercostal  spaces 
on  the  rigl^  side,  or  the  tissues  of  the  lumbar  region,  until  it  finally 
reaches  ana  ruptures  the  sldn  surface.  At  the  point  of  perforation  a 
doughy  swelling  is  noticed,  which  gradually  extends,  bulges,  and  the 
skin  becomes  edematous.  The  parts  become  red,  and  present  the 
feeling  of  a  hernia-sac;  on  pressure  a  dull  feeling  of  oppression  is  felt 
in  the  hepatic  region.  Soon  a  softer  portion  of  the  swelling  becomes  ap- 
parent, surrounded  by  more  solid  tissue,  and  often  distinct  fluctuation 
is  present.  If  an  incision  or  puncture  is  made,  vesicles  form  on  the 
surface,  the  skin  ruptures,  and  necrotic  portions  of  the  skin  are  cast  off, 
the  contents  of  the  abscess  evacuating  tlirough  the  opening.  The 
fluid  is  often  tinged  with  blood,  and  resembles  a  fat  emulsion;  frequently 
it  contains  pieces  of  necrotic  liver  tissue  and  shreds  of  connective  tissue. 
Sometimes  the  fluid  is  ^^scid  and  stringy,  at  other  times  creamy  or 
purulent.  In  cases  of  actinomycosis  it  contains  the  typical  granules 
that  represent  aggregations  of  the  fungi.  Occasionally  necrotic  por- 
tions of  the  soft  parts,  particles  of  muscle,  pieces  of  rib,  etc.,  are  ex- 
truded through  a  considerable  opening.  The  pus  is  often  malodorous, 
as,  for  instance,  in  cases  of  infection  following  an  attack  of  typhlitis 
or  some  lesion  caused  by  the  colon  bacillus.  The  opening  of  the  abscess 
does  not  always  correspond  to  the  exact  location  of  the  latter,  and 
it  is  possible  that  a  long  fistulous  passage  may  lead  to  it.  Abscesses 
have  been  known  to  perforate  in  the  neighborhood  of  the  spinal  column, 
on  the  inner  surface  of  the  thigh,  in  the  inguinal  region,  etc. ;  they  may 
even  perforate  in  the  region  of  the  imibilicus  if  the  fistula  follows  the 
course  of  the  suspensory  ligament. 

The  pus  is  often  evacuated  by  means  of  a  fistula  formation  through 
the  lung,  especially  the  right,  and  by  the  discharge  of  the  pus  through 
the  bronchus.  Cases  of  this  kind  that  have  recovered  have  been  re- 
ported since  the  last  century,  and  the  literature  is  full  of  such  instances. 
As  a  rule,  the  occurrence  is  not  preceded  by  symptoms  on  the  part  of 
the  pleura;  the  evacuation  of  pus  is  preceded  by  the  expectoration 
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of  bright  red  (bloody)  sputum  (Budd,  Kollner,  and  Schlossberger), 
though  only  very  sHght  pneumonic  symptoms  appear.  The  latter  con- 
sist of  dulness  over  several  of  the  intercostal  spaces^  crepitation,  and 
possibly  bronchial  breathing.  Suddenly  the  patient  is  seized  with  a 
coughing  spell,  and  a  large  quantity  of  pus  is  raised  by  coughing;  this 
is  Lisually  more  or  less  bloody,  sometimes  bright  red,  and  occasionally 
brown  in  color.  Often  it  is  partly  seropurulent  and  sometimes  con- 
tains shreds  of  liver  and  lung  tissue.  It  may  also  contain  bile,  and 
subsequently,  following  the  evacuation  of  the  pus,  bile  may  be  coughed 
up  and  expectorated  for  a  considerable  time.  The  quantity  expectorated 
is  often  very  large,  sometimes  as  much  as  one  liter  in  a  few  hoius.  Felt- 
ham  states  that  in  one  case  500  c.c.  of  pus  were  expectorated  daily. 
This  may  continue  for  several  weeks,  and  has  been  known  to  last  even 
for  the  space  of  a  year  and  a  half  (Pel).  In  the  majority  of  cases  the 
expectoration  of  pus  gradually  stops,  the  pulmonary  symptoms  sub- 
side, and  the  patient  recovers.  In  other  cases  the  abscess  does  not 
heal,  owing  to  the  formation  of  adhesions  or  to  the  stiffness  of  the  cap- 
sule, so  that  the  abscess  cavity  cannot  close;  or,  again,  infection  of 
the  lung  may  have  occurred  uith  the  formation  of  abscesses  of  that 
organ.  These  may  continue  to  spread  until  they  may  involve  the 
greater  portion  of  the  lower  lobe.  This  condition  is  recognized  by 
symptoms  of  cavity  formation  in  the  affected  portion.  In  all  such 
instances  the  cough  and  the  expectoration  continue,  the  fever  remains 
high,  hemorrhages  occur  from  time  to  time,  the  patient  groA\^  cachectic, 
and  ultimately  dies.  Thierfelder's  statistics  show  the  frequency  of 
perforation  into  the  lungs.  In  170  cases  perforation  occurred  into 
the  bronchi  74  times,  into  the  right  pleura  26  times,  the  intestine  32 
times,  the  abdominal  cavity  23  times,  the  stomach  13  times,  the  peri- 
cardium 4  times.  According  to  a  table  by  Cyr,  perforation  into  the 
lungs  was  the  most  frequent  accident  among  563  cases  of  spontaneous 
evacuation  of  pus. 

If  perforation  occurs  into  the  pleura,  empyema  results.  Some- 
times the  opening  through  the  diaphragm  is  very  small,  so  that  empyema 
develops  slowly  with  increasing  dulness  and  diminution  of  the  breath 
sounds  over  the  lower  part  of  the  right  lung.  Purulent  pleuritis  occurs 
more  frequently  in  this  manner  than  by  infection  through  the  diaphragm, 
without  perforation.  The  pus  often  forces  the  liver  downward  (in  case 
it  is  not  adherent),  compresses  the  lung,  and  pushes  the  heart  to  the 
left.  Dyspnea  increases  gradually.  The  pus  may  now  be  expectorated 
through  a  bronchus  after  penetrating  the  lung,  or  it  may  burrow  through 
the  chest-wall  and  be  evacuated  externally.  Occasionally  pyopneumo- 
thorax is  seen  (Northrup).  Only  rarely  does  perforation  occur  into 
the  left  pleura. 

If  an  abscess  of  the  left  lobe  perforates  into  the  pericardium,  severe 
pain  is  felt  in  the  cardiac  area  as  well  as  a  sense  of  oppression  and 
dyspnea.  Collapse  and  death  occur  in  a  short  time,  and  prior  to  the 
development  of  symptoms  of  pericarditis,  except  a  marked  increase  in 
the  heart  dulness.  Graves,  in  one  case  in  which  a  communication 
existed  between  the  pericardium  and  the  stomach,  heard  a  metallic 
sound  with  each  heart-beat  from  the  presence  of  air  or  of  gas  in  the 
pericardium. 

Abscesses  of  the  liver  are  emptied  not  rarely  into  the  intestinal 
tract,  and  with  particular  frequency  into  the  stomach,  the  duodenum, 


ABSCESS  OF   Till':  LIVER.  G73 

aiul  (li(^  colon.  If  the  abscess  is  situated  on  the  lower  surface  of  the 
liver,  it  is  very  liaMc  to  pcrforalc  in  this  inaiiiicr.  If  perforation  occurs 
into  the  stomach,  a  large  (|uantity  of  l)loo(l-ting<'(l  fetid  pus  is  suddenly 
vomited,  and  a  jiortiou  may  l)e  parsed  in  the  stools.  More  rarely  vomit- 
ing does  not  occur  at  all,  and  all  of  the  pus  pas.ses  per  rectum.  In  the 
same  manner,  when  perforation  occurs  into  the  duodenum,  usually 
through  adhesions  or  through  the  bile-ducts,  a  portion  of  the  pus  is 
vomited,  though  the  greater  part  is  intimately  mixed  with  the  intes- 
tinal contents  and  is  j)assed  in  the  feces.  I'nder  these  circumstances 
it  is  often  dillicult  to  recognize  the  pus  in  the  stools.  There  is  a  sudden 
collapse  of  the  lu'patic  tumor,  often  with  the  feeling  that  something 
has  ruptured  within  the  body;  copious  diarrheic  stools  then  supervene. 
If  this  occurs,  we  are  justified  in  assuming  that  the  pus  has  perforated 
into  the  intestine,  although  it  is  impossible  in  the  event  of  a  recovery 
to  state  into  what  part  of  the  intestine  the  perforation  has  occurred. 
If  the  abscess  pei-forates  into  the  colon,  the  contents  appear  in  the  stools 
almost  unchang(Hl,  distinctly  purulent,  serous,  of  a  brick-red  color, 
and  containing  small  particles  of  gangrenous  tissue.  If  the  opening 
remains  patulous,  some  of  the  gastric  or  intestinal  contents,  especially 
gas,  may  enter  the  cavity  in  the  Uver  and  there  cause  a  t}'mpanitic 
percussion  note,  splashing,  etc. 

Perforation  into  the  free  peritoneal  cavity  is  rare.  It  is  said  to 
occur  especially  after  trauma  in  cases  in  which  the  abscess  is  not  adherent 
to  its  surrouncUngs,  or  in  which  the  adhesions  have  been  torn  (Davidson). 
The  result  is  the  appearance  of  a  free  exudate  in  the  abdomen,  accom- 
panied by  violent  pain,  collapse,  weakness  and  rapidity  of  the  pulse- 
beat — in  short,  all  the  symptoms  of  a  diffuse  peritonitis,  to  which  the 
patient  succumbs  in  a  short  time. 

More  frequently  we  see  a  sacculated  form  of  peritonitic  exudate 
in  cases  in  which  the  perforation  takes  place  slowly.  Subphrenic  ab- 
scesses may  develop  in  this  way,  and  cause  a  bulging  of  the  diaphragm 
upward;  later,  perforation  occurs  into  the  pleura  and  the  lungs.  Or 
an  abscess  may  be  formed  in  the  mesentery  wliich  is  subsequently  evacu- 
ated into  the  colon  or  through  the  abdominal  wall.  Abscesses  may 
also  develop  between  the  coils  of  intestine  in  the  posterior  abdominal 
wall,  and  cither  be  evacuated  into  neighboring  organs,  or  burrow  through 
the  inguinal  canal  into  the  scrotum,  etc. 

It  may  also  happen  that  the  abscess  perforates  into  the  portal  vein, 
resulting  in  an  acute  pylephlebitis.  The  symptoms  are  so  obscure 
that  a  certain  diagnosis  cannot  be  made.  If  the  pus  enters  the  inferior 
vena  cava,  the  right  heart  and  the  pulmonary  artery  are  filled  \N"ith 
purulent  fluid.  The  result  will  be  rapid  death  with  symptoms  of  as- 
phyxia, as  in  all  forms  of  emboHsm  of  the  pulmonary  artery. 

Very  rarely  perforation  occurs  into  the  right  kidney,  and  into  the 
pelvis  of  the  kidney;  cases  of  this  kind  have  been  reported  by  Huet, 
Annesley,  Naiunann,  Roughton,  and  Hashimoto.  The  urine  contains 
pure  pus,  and  possibly  blood  and  liver-cells,  and  is  brown-red  in  color. 
After  a  time  the  urine  may  become  clear  and  the  condition  pass  on  to 
recovery. 

The  frequency  with  which  the  different  possible  forms  of  evacuation 

of  an  abscess  of  the  Hver  occur  ma}'  be  learned  from  the  following  figures 

collated  by  Cyr  from  all  the  cases  discovered  by  him  in  the  literature: 

Of  563  abscesses,  311  (55  %)  found  no  opening  whatsoever;  83  (14.9  %) 
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were  operated;  59  (10.5  %)  perforated  into  the  lung;  39  (7  %)  into 
the  abdomen;  31  (5.5  %)  into  the  pleura;  13  (2.3  %)  into  the  colon; 
8  (1.4  %)  into  the  stomach  or  the  duodenum;  4  (0.7  %)  into  the  bile- 
passages;  3  into  the  vena  cava;  2  into  the  kidney;  2  through  the  ab- 
dominal walls;  1  into  the  pericardium.  Thierf elder  quotes  similar  fig- 
ures (see  page  672). 

If  several  abscesses  are  present,  they  may  either  become  confluent 
and  be  evacuated  together,  or  each  one  may  make  its  own  passageway. 
It  has  also  occm-red  that  one  abscess  has  burrowed  in  various  directions ; 
e.  g.,  into  the  pleura  and  the  lungs  (Eames,  Peacock),  pleura  and  abdo- 
men (Haspel),  pleura  and  pericardium  (Legg),  pericardium  and  colon 
(Marroin),  bronchi  and  intestine  (Jane way,  Depesselche,  Webb),  stomach 
and  abdominal  wall  (Budcl,  Krieg,  and  Goodwin),  duodenum  and  peri- 
toneal cavity  (Juhel-Renoy),  colon  and  abdominal  walls  (Domenichetti), 
colon  and  duodenmn  (Bristowe),  etc. 

Amyloid  degeneration  of  the  liver  may  comphcate  the  condition 
if  hepatic  abscess  persists  for  a  long  time,  and  also  cause  changes  in 
the  kidnej^s,  spleen,  and  intestine,  that  will  be  discussed  in  the  proper 
section.  The  appearance  of  septicemia  is  particularly  alarming;  this 
condition  may  be  present  if  pus  or  pus-producing  organisms  enter  the 
hepatic  circulation.  In  cases  of  tropical  abscess  the  lesions  of  dysentery 
or  its  traces  can  often  be  seen  in  the  bowel.  Finally  the  symptoms 
of  malaria  may  occasionally  complicate  those  of  abscess  of  the  hver: 
viz.,  dense  tumefaction  of  the  spleen  and  Hver,  fever,  etc, 

PROGNOSIS. 

The  prognosis  in  abscess  of  the  liver  is  always  uncertain  with  regard 
to  recovery.  Pyemic  abscesses  are  probably  always  fatal.  Traumatic 
abscesses,  and  those  that  follow  acute  infection  through  the  portal  vein, 
are  also,  as  a  rule,  unfavorable  in  their  outlook.  Only  such  abscesses 
as  occur  singly,  and  contain  no  very  virulent  germs,  go  on  to  recovery 
after  evacuation  of  the  pus  by  operation  or  perforation  externally. 
Such  a  recovery  occurs  quite  frequently  in  abscesses  following  gall- 
stones. Tropical  abscesses  seem  to  offer  the  most  favorable  prognosis, 
for  the  reason  that  their  contents  seem  to  be  less  toxic,  and  may  even 
be  sterile.  The  more  chronic  forms  of  this  type  of  abscess  frequently 
perforate  the  intestine,  the  skin,  and  especially  through  the  lungs,  and 
are  cured  in  this  way.  In  cases  of  perforation  into  the  lungs  the  prog- 
nosis appears  to  be  by  no  means  a  bad  one;  Ughetti,  for  example,  met 
with  only  14  %  of  fatahties  after  this  accident.  If  the  abscess  is  incised 
or  aspirated  in  the  case  of  these  subacute  and  chronic  suppurations 
of  the  liver  at  an  early  stage,  the  prognosis  becomes  still  better.  In 
rare  cases  only  do  we  see  absorption  of  the  pus,  and  cicatricial  obliteration 
of  the  abscess-cavity.  It  may  happen  that  an  abscess  that  has  been 
successfully  aspirated  recurs  after  many  years  (fourteen  j^ears  in  a  case 
of  Rebryend),  and  it  becomes  necessary  to  evacuate  the  pus  a  second 
time.  In  making  the  prognosis  the  follomng  features  must  be  con- 
sidered :  whether  septic  or  pyemic  symptoms  are  present ; '  whether  the 
pleura,  the  lungs,  the  pericardium,  the  peritoneum,  etc.,  are  involved; 
and  whether  amyloid  degeneration  or  other  intercurrent  diseases  are 
present,  reducing  the  vital  forces  of  the  patient.  These  factors,  if 
present,  render  the  prognosis  very  doubtful. 


ABSCESS  OF  THE  LIVER.  075 


DIAGNOSIS. 


The  (lilliculty  of  the  dia^iiosis  of  abscess  of  tlie  liver  lias  already 
been  enij)ha.si/A'd.  The  older  authors  have  called  attention  to  this, 
and  consider  it  a  rar(>  event  indeed  if  the  diagnosis  is  made  at  alL 

Multiple  abscesses,  such  a.s  follow  septicopyemic  conditions,  acute 
cholangitis,  or  j)ylephlel)itis,  are  generally  not  recognized  ititrd  ritam. 
They  can  only  he  suspecteil  if  the  region  of  the  livi-r  is  acutely  painful, 
and  particularly  if  the  painful  area  is  circumscribed. 

Solitary  abscesses,  on  the  other  hand,  following  life  in  the  tropics, 
or  (U'lJendent  uj)on  gall-stones,  perityphlitis,  and  traumata,  can  be 
diagnosed.  The  chief  symptoms  of  these  conditions  have  been  enum- 
erated above,  the  most  important  diagnostic  signs  being  pain  in  the 
region  of  the  liver,  enlargement  of  the  organ  in  an  upward  direction, 
pain  in  the  shoultler,  septic  fever,  circumscribed  bulging,  and,  eventually, 
fluctuation  over  the  Uver.  In  ])yemia  a  tumor  of  the  spleen  is  usually 
present;  its  absence  in  the  last-named  forms  of  abscess  is  said  to  con- 
stitute a  point  in  the  differential  diagnosis  between  this  condition  and 
malaria  in  cases  where  intermittent  fever  is  present.  If  the  abscess 
develops  in  the  superior  portion  of  the  liver,  the  condition  may  be  mis- 
taken for  pleuritis  or  pneumonia.  The  convex  outline  of  the  dulness, 
the  pronounced  bulging  (circumscribed,  as  a  rule)  of  the  lower  costal 
area,  the  absence  of  a  distinct  hepatic  enlargement  downward,  usually 
indicate  the  presence  of  an  abscess.  Exploratory  puncture  may  render 
important  aid  in  the  final  decision.  It  may,  of  course,  happen  that 
both  a  pleuritic  effusion  and  a  hepatic  abscess  are  present;  in  such 
an  event  the  diagnosis,  of  course,  becomes  very  difficult.  [The  Rontgen 
rays  have  in  certain  favorable  cases  given  valuable  aid  in  differentiating 
between  localized  conditions,  and  extensive  effusions.  F.  H.  Williams, 
in  an  excellent  series  of  studies  has  shown  that  certain  pathologic  pro- 
cesses result  in  products  which  appear  as  dark  areas  when  reproduced 
upon  the  negative.  Purulent  fluids  are  included  in  this  class,  owing 
to  their  great  density,  and  these,  by  obstructing  the  passage  of  the 
rays,  throw  a  shadow^  upon  the  othe^^^^se  clear  area.  Williams  has 
demonstrated  distinctly  in  this  way  the  extent  and  locaUty  of  an  em- 
pyema, and  a  number  of  observers  have  demonstrated  the  presence  of 
abscesses  in  the  lung.  The  procedure  is  of  less  value  in  the  case  of 
a  locahzed  collection  of  pus  in  the  liver,  owing  to  the  density  of  the 
organ  itself,  but  may  at  times  be  of  signal  service.  The  position  of 
the  liver  in  the  body,  requiring  the  passage  of  the  ravs  through  its  longest 
diameter,  also  offers  a  hindrance  to  the  success  of  this  method. — Ed.] 
The  differential  diagnosis  from  subphrenic  abscess  is  also  a  difficult 
one,  though,  as  a  whole,  the  history  of  the  case  will  lend  material  aid. 
Softened  carcinomatous  nodules  of  the  liver  have  been  mistaken  for 
abscess.  As  a  rule,  however,  the  course  of  malignant  chsease  is  without 
marked  fever,  and  iLsually  evidence  of  carcinomatous  growths  will 
be  discovered  in  other  portions  of  the  liver  and  of  the  body.  It  may, 
of  course,  happen  that  infection  of  the  hver  occurs  from  some  carcin- 
omatous ulceration  of  the  intestine,  and  that  in  a  case  of  this  kind  the 
patients  are  very  cachectic,  but  do  not  develop  any  fever. 

Suppurations  posterior  to  the  liver,  as,  for  instance,  paranephritic 
abscess,  have  simulated  abscess  of  the  liver,  and  the  diagnosis  has  only 
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been  assured  upon  the  passage  of  pus  in  the  urine,  or  of  uriniferous 
pus  from  the  incision. 

Abscesses  of  the  left  lobe  may  be  mistaken  for  carcinoma  ventriculi, 
particularly  if  inflammatory  symptoms  are  absent,  and  gastric  symp- 
toms afe  prominent.  The  age  of  the  patient,  the  liistory,  and  a  careful 
examination  of  the  stomach-contents  will  render  the  diagnosis  clear. 
Abscesses  of  the  liver  have  also  been  taken  for  aneurysm  of  the  aorta, 
owing  to  the  fact  that  the  pulsations  of  the  aorta  are  transmitted  to 
the  abscess ;  the  pulsation  will,  however,  be  found  to  occur  in  one  direc- 
tion, usually  from  behind  forward,  and  is  not  expansile  in  character. 

Empyema  of  the  gall-bladder  is  often  mistaken  for  hver  abscess ; 
the  situation  of  the  pus-sac  and  its  contour  offer  the  most  certain  pro- 
tection against  error  in  this  regard. 

Echinococcus  cysts  develop  more  slowly  and  without  any  inflam- 
matory symptoms;  they  are  hard,  tense,  and  elastic;  they  do  not  show 
distinct  fluctuation,  and  are  characterized  by  a  thrill  on  percussion. 
Exploratory  puncture  will  decide  the  question  as  to  their  nature.  The 
tumor  present  in  hydronephrosis  and  pyonephrosis  is  not  palpably 
movable  with  respiration;  it  is  situated  behind  the  colon,  and  may 
decrease  in  size  coincidently  with  the  passage  of  large  quantities  of  pus 
or  of  urine. 

Cysts  and  inflammations  of  the  pancreas  may  also  simulate  sup- 
puration of  the  liver.  The  stomach  should  in  such  cases  be  distended 
with  carbonic  acid  gas  or  with  air,  and  it  will  then  be  found  that  the 
tumor  is  situated  behind  the  stomach;  the  outline  of  the  pancreatic 
tumor  is,  moreover,  elongated  and  situated  transversely  across  the 
epigastrium. 

The  seat  of  the  abscess  may  sometimes  be  deterixdned  upon  the 
following  considerations:  if  the  convex  surface  is  involved,  the  liver 
is  enlarged  in  an  upward  direction,  there  is  pain  in  the  shoulder,  dyspnea, 
and  bulging  of  the  right  hypochondrium.  If  the  tumor  is  in  the  interior 
of  the  organ,  no  characteristic  signs  are  present  and  there  is  only  general 
enlargement  and  pain.  If  the  tumor  is  on  the  under  surface  of  the 
liver,  pressure  is  exercised  upon  the  stomach  and  the  intestine,  and, 
as  a  result,  distress  after  eating,  nausea  and  vomiting,  etc.,  occur;  icterus 
may  also  appear. 

After  perforation  the  purulent  collections  formed  by  lodgment  of 
the  pus  in  different  localities  may  lead  to  confusion  with  psoas  abscess; 
or  they  may  appear  at  the  inguinal  ring  and  create  the  impression  that 
a  cold  abscess  of  the  spinal  column  exists;  it  is  necessary,  therefore, 
to  examine  both  the  vertebrge  and  the  liver  carefully.  Perforation  by  a 
hepatic  abscess  into  the  lung  may  rouse  suspicion  of  perforating  em- 
pyema; the  anamnesis  and  a  careful  examination  of  the  liver  should, 
however,  clear  the  diagnosis. 

Exploratory  puncture  is  of  paramount  importance  in  rendering 
judgment  upon  the  presence  or  absence  of  an  abscess  of  the  liver,  its 
location,  the  character  of  its  contents,  and  of  the  micro-organisms  causing 
it.  Especially  in  the  case  of  tropical  abscess,  in  which  the  contents 
of  the  cavity  are  usually  non-virulent,  puncture  is  a  harmless  procedure, 
even  if  frequently  repeated. 

The  operation  is  performed  as  follows:  Puncture  is  made  in  the  suspected 
area  with  a  fine  needle  or  with  the  fine  trocar  of  the  apparatus  of  Potain  or  Dieu- 
lafoy.     The   skin   is  first  disinfected,  the  air  evacuated  from  the  apparatus,  and 
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the  sterile  neeclle  inserted;  the  eoek  of  the  a[>punitu.s  is  opened  as  soon  as  tlie 
needh'  enters  the  soft  jiarts;  tliis  is  done  in  order  that  j)us  may  l>e  aspirated  an 
soon  Jis  it  is  n-ailied;  and  in  order  that  it  niuy  not  pa-ss  aloii^sidrr  of  the  needle. 
If  pus  is  found,  the  neetile  sliouid  he  removed  and  u  not**  should  he  ma<l<*  of  the 
distance  to  which  the  needle  p«'netrated;  the  cock  should  be  kept  oi»cn  so  that 
aspiration  is  continuous.  Sometimes  the  canruila  hecoines  occluded,  and  in  this 
case  the  puncture  must  be  repeated.  Occasionally  a  Pravaz  nee<lle  is  employed, 
but  it  is  less  suitable  for  the  purpo.se  becau.se  the  point  of  the  neetlle  is  likely  to 
make  large  excursions  that  may  tear  the  ab.sce.ss-\vall.  Sometimes,  however,  no 
other  instrument  can  be  obtained:  if,  therefore,  this  syriiifje  is  u.«ed,  the  needle 
shouKl  l)e  pushed  into  the  soft  |)arts  and  the  pluiifier  pulled  out  when  tlie  point 
of  tiie  neeille  enters.  The  ri'spiratory  nioNcments  should  be  follf)wed  as  soon  as 
the  neetlle  enters  the  liver,  it  beinp  possible  in  this  way  to  a.<j)irate  the  pus  without 
doing  any  harm.  The  small  wound  should  be  closed  with  cotton,  iodoform  collo- 
dion, a  suitable  plaster,  etc. 

Sometimes  it  becomes  necessary  to  perform  puncture  in  different 
places  before  pus  is  obtained. 

Peritonitic  irritation  is  rarely  seen  after  this  trifling  procedure, 
and  it  has  repeatedly  been  found  on  autopsy  that  the  puncture  did 
no  harm.  As  the  walls  of  the  abscess  are  not  so  tense  and  rigid  as  in 
echinoeoccus,  the  small  opening  closes  rapidly  and  does  not  permit 
any  of  the  fluid  to  ooze  out.  The  needle  may  also  be  inserted  through 
the  lower  portions  of  the  thorax,  without  fear  of  harmful  results. 

In  contradistinction  to  an  empyema  of  the  pleura,  the  pus  of  a  sub- 
phrenic abscess  shows  an  increase  of  pressure  during  inspiration  and 
a  decrease  during  expiration,  so  that  more  pus  flows  out  during  rn- 
spiration  than  during  expiration;  in  piuulent  pleiuitis  the  reverse  is 
the  case. 

A  careful  study  of  the  aspirated  pus  will  reveal  the  presence  or  ab- 
sence of  micro-organisms,  etc. 

It  should  be  noticed  whether  particles  of  liver  tissue,  echinoeoccus 
hooklets,  actinomyco.sis  granules,  etc.,  are  present;  the  odor  of  the 
fluid  should  also  be  determined  to  see  whether  it  is  fetid  or  pure.  At 
the  same  time  the  exploratory  puncture  gives  a  certain  direction  to 
subsequent  surgical  procedm-es,  as  we  shall  see  below. 


PROPHYLAXIS. 

In  order  to  prevent  the  formation  of  Uver  abscess,  such  diseases  should 
be  guarded  against  as  may  lead  to  the  entrance  of  infectious  material 
into  the  liver,  and  especially  dysentery  and  typhUtis.  If  such  diseases 
are  present,  everything  should  be  done  to  promote  as  rapid  a  cure  as 
possible.  Care  should  also  be  taken  that  the  Uver,  particularly  in  hot 
climates,  is  not  abused,  so  that  there  may  be  no  predisposition  to  the 
formation  of  abscess. 

The  treatment  of  tropical  dysentery,  both  by  dietetic  and  medicinal 
measures,  should,  therefore,  be  begun  at  once;  people  living  in  regions 
in  which  dysentery  is  prevalent  should  take  exceptional  care  not  to 
acquire  the  disease.  Suitable  internal  treatment  of  typhlitis  from  the 
very  beginning,  the  careful  treatment  of  recurrences,  and,  if  necessary, 
prompt  surgical  procedures  for  the  relief  of  disease  of  the  appendix 
are  all  powerful  preventives  against  abscess  of  the  liver. 

People  li\'ing  in  the  tropics  should  observe  every  care  in  avoiding 
the  abuse  of  spirits,  condiments,  and  indigestible  food,  as  all  these  factors 
reduce  the  resisting  powers  of  the  liver. 
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These  precautions  will  be  particularly  necessary  if  disease  of  the 
intestines  is  aheady  present  or  has  been  present;  this  applies  as  well 
to  infianimations  of  the  bowels  in  our  own  cHmate.  If  some  injury  of 
the  liver  has  been  sustained,  the  condition  of  the  bowels  and  general 
dietetic  measiues  should  be  considered  in  addition  to  surgical  procedures, 
in  order  to  prevent  the  entrance  of  infectious  germs  into  the  diseased 
hver-substance. 

TREATMENT. 

Abscesses  of  the  hver  are  rarely  presented  for  treatment  in  the  stage 
<of  inflammation  preceding  the  formation  of  pus.  As  a  rule,  there  is 
.aheady  a  distinct  accmiiulation  of  pus  in  the  organs  and  the  problem 
is  to  remove  the  pus  as  soon  and  as  completely  as  possible.  Conse- 
quently the  treatment  is  almost  exclusively  surgical.  Some  abscesses 
<;annot  be  treated  at  all.  Such  are  pyemic  abscesses,  and  the  smaller 
pus  foci  that  are  seen  in  certain  intestinal  diseases,  or  that  follow  chol- 
angitis "^Ith  or  -without  cholehthiasis.  They  are  not  recognized,  and, 
even  though  suspected,  may  be  so  nmnerous  or  so  small  that  they  baffle 
all  attempts  at  treatment. 

If  a  patient  presents  himself  for  treatment  at  a  time  prior  to  the 
development  of  the  abscess,  but  when  evidence  of  a  circumscribed 
inflammation  of  the  liver  is  already  present,  antiphlogistic  measures 
should  be  employed.  The  patient  should  remain  in  bed,  a  light  and 
digestible  diet  (milk,  gruel,  meal-  or  milk-soups)  should  be  given,  and 
all  spirituous  hquors  avoided.  An  ice-bag  should  be  placed  over  the 
liver  and  leeches  (as  many  as  12)  may  be  apphed  over  the  affected  region; 
these  may  also  be  placed  around  the  anus  in  order  to  relieve  the  engorge- 
ment of  the  portal  system.  Blood-letting,  formerly  a  favorite  measure, 
is  useless  even  in  robust  individuals;  in  anemic  subjects  it  may  do  harm. 
[Remlinger  has  reported  foiu*  cases  of  apparently  acute  hepatitis,  with 
sjmiptoms  strongly  indicating  the  presence  of  abscess  of  the  hver,  in 
four  cases  of  dysentery.  Exploratory  puncture  gave  exit  to  a  quantity 
of  blood,  but  no  pus  was  found.  In  all  four  cases  the  local  blood-letting 
was  followed  by  immediate  relief  and  subsequent  continued  improve- 
ment in  the  hepatic  symptoms. — Ed.]  The  application  of  vesicants  to 
the  abdomen  has  also  been  recommended ;  it  is  better,  however,  not  to 
employ  this  measure  in  ^dew  of  a  subsequent  operation.  Tincture  of 
iodin  does  no  harm  if  the  case  is  a  protracted  one.  Internally,  laxatives 
should  be  given,  and  particularly  calomel  (1  gm.  divided  into  three  or 
four  doses) ;  vegetable  purges  may  then  be  used,  such  as  rhubarb,  senna, 
castor  oil,  etc.,  in  order  to  insm'e  copious  stools.  The  long-continued  use 
of  calomel  is,  however,  bad  (Rouis),  because  this  treatment  weakens  the 
patient,  particularly  if  poisoning  occurs,  rendering  him  less  fit  to  undergo 
a,  subsequent  operation.  Emetics,  such  as  ipecac,  tartar  emetic,  sal 
ammonia,  etc.,  are  useless,  and  are  not  employed  as  much  as  formerly. 

In  some  cases  a  change  of  climate  does  good;  in  others  the  develop- 
ment of  an  abscess  is  observed  as  soon  as  the  patient  returns  from  a  pro- 
longed sojourn  in  the  tropics. 

Formerly  considerable  time  was  wasted  \\dth  these  prehminary  meas- 
ures. To-day  the  most  important  point  is  considered  to  be  the  earhest 
possible  discovery  of  the  abscess  by  exploratory  puncture,  and,  as  soon 
as  its  position  is  determined,  immediate  evacuation.  This  marks  a  great 
advance  in  treatment,  as  formerly  an   operation  was  not  undertaken 
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until  rupture  externally  was  thrfatoncd ;  multiple  incisions  were  then 
nuulc  and  a  cure  often  followed.  At  tiic  jjicsciit  time,  owing  to  the 
dan{j;er  known  to  exist  of  perforation  into  other  orgaius,  sepsis,  etc.,  such 
delay  is  not  tolerated. 

It  will  1k',  of  oourso,  impossible  to  dosrrihp  all  tlio  difTcrcnt  oprration.s,  or  to 
outline  the  ineasurcs  tliat  liuvc  to  bo  adopted  to  suit  tlu;  locution  of  tlie  absci'S.s. 
the  ooni|)liralions,  ete.  A  iletailed  deseription  of  all  these  matters  will  be  found 
in  Langenbucii's  hand-book,  and  in  other  text-booka  of  surgery. 

Aspiration  by  means  of  the  trocar  comes  first  into  consideration.  It 
consists  in  evacuating;  the  pus  throufz;!!  a  hollow  needle  or  a  trocar  or  with 
one  of  the  instruments  designated  for  tiie  purpose  by  Potain  or  Dieulafoy. 
The  procedure  is  the  same  as  that  described  as  exploratory  puncture, 
except  that  now  the  attempt  is  made  to  evacuate  the  pus  as  completely 
as  possible.  In  this  manner  complete  cures  have  been  brought  about 
(Cameron,  Dieulafoy,  and  others).  Sometimes  puncture  must  be  re- 
peated; in  one  case  it  was  performed  twenty-four  times  before  the 
patient  was  cured.  Certain  cases  at  least  demand  incision  and  drainage. 
Tropical  abscesses,  owing  to  the  non-virulent  character  of  the  pus,  are 
particularly  adapted  to  treatment  by  aspiration;  the  metastatic  forms 
of  abscess  of  our  cHmate,  on  the  other  hand,  do  not  act  favorably  under 
such  treatment.  As  the  result  in  the  latter  cases  is,  therefore,  always 
doubtful,  the  method  will  probably  never  be  extensively  employed; 
and,  particularly  in  those  cases  that  can  be  treated  in  a  hospital  with 
all  aseptic  precautions,  incision  is  much  to  be  preferred.  On  the  other 
hand,  ptmcture  has  the  advantage  of  being  so  simple  of  execution  that 
it  can  be  performed  in  private  practice ;  moreover,  it  gives  the  physician 
a  convenient  means  of  evacuating  an  abscess,  even  in  the  upper  part  of 
the  Ii"ver,  by  puncturing  tlu'ough  the  pleural  space  and  the  diaphragm 
without  necessitating  a  major  operation. 

Puncture  combined  with  drainage  is  also  a  valuable  form  of  treatment. 
This  operation  is  performed  with  a  thick  trocar,  the  cannula  being  re- 
tained in  the  wound  until  adhesions  have  formed  or  until  a  fistula  has 
developed ;  it  is  then  replaced  by  a  rubber  tube. 

That  form  of  the  operation  is  to  be  condemned  which  directs  the  immediate 
withdrawal  of  the  cannula  after  tapping,  and  neglects  drainage  precautions.  Pus 
may  enter  tlie  peritoneum  through  the  large  wound  in  the  Hver,  particularly  if 
the  abscess  was  large  and  had  extended  nearly  to  the  abdominal  walls,  and,  as 
a  result,  suppurative  peritonitis  may  develop. 

If  the  cannula  is  allowed  to  remain,  the  liver  tissue  closes  aroimd  it, 
and  a  fibrinous  exudate,  and  later  adhesions,  form  as  a  result  of  the  irri- 
tating influence  of  the  instrument;  in  this  manner  the  wound  is  inclosed 
and  separated  from  the  peritoneal  ca\ity.  If  the  trocar  pierces  the 
pleura,  the  same  process  may  occur  there;  the  soft  tissues,  muscles,  skin, 
etc..  tightly  grasp  the  cannula  at  the  same  time.  In  this  manner  a 
wound-fistula  develops  through  wiiich  the  pus  can  flow  without  danger 
to  the  patient. 

The  operation  is  performed  as  follows:  The  skin  is  incised  (2  to  4  cm.)  over 
the  point  under  which  the  abscess  has  been  found  to  lie  by  exploratory  puncture, 
and  a  trocar,  about  as  thick  as  the  little  finger,  is  rapidly  plunged  through  the 
incision  into  the  abscess.  The  pus  is  allowetl  to  flow  out  and  the  cannula  retained 
in  place;  an  aseptic  dressing  is  then  applied  to  absorb  the  pus  that  continues  to 
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flow  through  the  cannula.  It  is  not  so  advisable  to  introduce  a  rubber  drain  at 
once  through  the  cannula,  since  this  has  to  be  removed  frequently,  and  this  manipu- 
lation prevents  so  thorough  an  occlusion  of  the  canal  from  the  abdominal  cavity; 
as  a  result  the  danger  of  peritonitis  is  greater.  The  cannula  is  attached  to  the 
skin  by  a  few  stitches,  this  being  best  accomplished  by  boring  a  few  holes  in  the 
instrument  to  allow  the  threads  to  pass.  At  the  expiration  of  two  or  three  days 
the  cannula  'becomes  loosened,  and  can  now  be  removed  and  replaced  by  a  suitable 
drainage-tube.  It  may  sometimes  be  a  good  plan,  particularly  in  hot  climates, 
to  irrigate  the  abscess  ca^-ity  with  a  2  %  or  3  %  boric  acid  solution  in  order  to 
prevent  decomposition  of  its  contents.  At  the  same  time  the  intestine  is  quieted 
by  opium,  and  a  light  diet  administered.  If  the  pus  is  very  thick,  or  if  it  contains 
shreds  of  necrotic  tissue,  gall-stones,  etc.,  that  cannot  pass  the  cannula  or  the 
drainage-tube,  the  opening  may  be  dilated  by  sponge  tents  or  by  the  insertion 
of  drainage-tubes  of  different  sizes. 

The  operation  as  described  has  been  performed  with  success  in 
the  tropics,  and  also  in  our  chmate,  by  Renvers,  Israel,  Garre,  and 
others.  It  has  the  advantage  of  being  easy  of  execution  even  under 
unfavorable  external  circumstances;  it  is  particularly  useful,  therefore, 
for  the  same  reasons  as  the  capillary  puncture  in  the  case  of  tropical 
abscess,  and  under  all  circumstances  where  the  patient  cannot  have  the 
benefit  of  hospital  treatment.  Physicians  in  the  colonies  employ  it 
largely,  and  among  them  Cameron,  Cambay,  Jiminez,  Ramirez,  de 
Castro,  and  others.  In  Alexandria  50  %  of  the  cases  of  liver  abscess  that 
were  operated  in  this  way  terminated  fatally,  and  of  those  thgtt  were 
not  operated  71  %  succumbed  to  the  disease. 

[Manson  recommends  a  modification  of  this  form  of  treatment  that 
has  given  eminent  satisfaction  in  his  hands.  James  Cantlee  has  also 
reported  a  series  of  cases  successfully  treated  by  Hanson's  method  as 
follows :  A  trocar  and  cannula  are  first  introduced.  Then  a  large  tube 
stretched  upon  a  metal  rod  is  passed  through  the  cannula,  and  by  means 
of  this  siphon  drainage  is  applied.  Of  four  cases,  all  operated  within 
the  past  twelve  months,  three  recovered  and  one  died,  the  fourth  case 
being  moribund  when  operated.  The  chief  danger  is  hemorrhage  from 
the  vena  cava.  These  four  cases  completed  a  series  of  28,  all  operated 
by  this  method,  of  Avhich  24  recovered. — Ed.] 

Cauterization  Methods.— In  order  to  open  an  abscess  through  a 
sufficiently  large  opening,  mthout  at  the  same  time  running  the  risk  of 
entering  the  peritoneum  as  a  result  of  deficient  adhesions,  a  number  of 
methods  have  been  employed  by  which  the  different  parts  of  the  abdom- 
inal wall  are  successively  perforated  by  cauterization  until  finally  the 
peritoneum  is  reached,  and  this  is  also  opened  by  some  caustic  applica- 
tion. In  this  manner  adhesions  are  formed,  as  a  result  of  the  fibrinous 
inflammation  caused  by  the  caustic ;  and  only  w^hen  these  have  developed 
is  the  abscess  incised. 

For  this  purpose  Recamier  employed  caustic  potash,  Demarquay  "Vienna 
caustic  paste"  (equal  parts  of  caustic  potash  and  quicklime).  The  same  author 
used  the  chlorid  of  zinc  paste  of  Cauquoin  fchlorid  of  zinc  with  flour  or  starch, 
kneaded  into  a  dough  and  cut  into  small  strips).  Finsen  employed  the  Vienna 
preparation  for  the  skin,  and  the  zinc  preparation  for  the  deeper  parts.  The 
abscess  may  then  be  allowed  either,  to  open  by  itself,  or,  if  the  adhesions  are  suffi- 
ciently solid,  an  incision  may  be  made  or  a  trocar  inserted. 

It  is  probably  best,  in  order  to  abbreviate  the  treatment,  to  incise  the  skin  and 
muscles  first  and  then  to  apply  the  zinc  paste  to  the  wound  with  tampons  of  iodoform 
gauze.  After  a  few  days  the  necrotic  shreds  of  muscle  tissue  are  removed,  more  paste 
is  applied,  and  this  treatment  continued  until  tlie  formation  of  adhesions  has  surely 
taken  place.  This  usually  requires  fourteen  days.  The  abscess  may  then  be  care- 
fully incised,  slowly  evacuatedj  and  drainage  established. 
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Tliis  method  is  tedious  (i-c(|iiiriii^  at  least  two  weeks),  painful,  and 
uncertain,  and  is  seldom  employed;  in  its  stead  the  method  of  single  or 
doul)li'  incision  has  been  introduced. 

The  method  of  double  incision  ha.s  much  in  connnon  with  the 
caustic  method;  it  was  introduced  by  <  i raves.  An  incision  is  made 
down  to  the  j)erit()neum,  and  the  wound  is  closed  with  tampons  for  a 
week  or  longer;  the  abscess  is  then  incised.  The  application  of  the 
tampons  causes  inflammation  of  the  parts  and  the  formation  of  peri- 
toneal adhesions,  so  that  the  incision  can  be  performed  without  danger. 
The  method  is  safe,  but  requires  delay,  and  as  there  is  alw.ays  meanwhile 
the  danger  of  perforation  of  the  abscess  into  other  organs,  it  is  not  a 
practical  procedure. 

The  method  of  Recamicrs  and  Begins,  which  consists  in  incising  the 
peritoneum  directly  and  in  tamponing  the  w-ound,  is  dangerous,  and 
was  particidarly  so  in  the  days  before  aseptic  surgery.  At  the  present 
time,  with  all  proper  precautions,  it  may  be  allowable. 

Owing  to  the  greater  certainty  of  a  successful  issue  the  following 
operation  of  single  incision  is  the  best  if  carried  out  under  strict  aseptic 
methods : 

In  the  beginning  of  the  eighteenth  century  Horner  opened  the  abdomen,  stitched 
tlie  liver  to  the  abdominal  wall,  punctured  the  abscess,  inserted  a  cannula,  left  it  in 
place  for  fifty-lour  hours,  and,  finalh',  replaced  it  by  a  drainage-tube.  His  method, 
which  is  ge  erally  einploycd  to-day,  could  not  recommend  itself  in  his  time  owing  to 
deficient  facilities  for  cleanliness  and  antisepsis.  His  method  was  first  employed  in 
echinococcus  disease;  later  Sanger  employed  it  in  abscess,  stitching  the  abscess-wall 
to  the  abdominal  muscles  and  later  making  his  incision  and  evacuating  the  pus. 
Tait  first  performed  puncture,  evacuated  the  pus,  and  then  stitched  the  abscess-wall 
fast.  Ransohoff  performed  the  operation  with  tlie  thermocautery  instead  of  with  the 
knife.  Some  operators,  among  others  Defontaine,  allow  the  aspirating  needle  to 
remain  in  place  and  use  it  as  a  guide  for  subseciuent  incision.  The  liver  is  exposed, 
and  the  pus  removed  with  the  aspirator  through  the  needle;  the  liver  is  then  at- 
tached, and  the  abscess  opened  by  incision,  and  drained.  It  seems  a  good  plan  to 
allow  the  needle  to  remain  in  place,  particularly  in  deep-seated  abscesses;  in  super- 
ficial abscesses  it  seems  better  to  remove  it  before  the  operation  in  order  to  prevent 
the  entrance  of  pus  into  the  peritoneal  cavity  following  movements  of  the  patient. 

The  incision  into  the  skin  should  be  from  8  to  10  cm.  long.  It  will  be  well  to 
aspirate  the  pus  before  making  this  incision,  because  the  liver  after  evacuation 
changes  its  form  and  its  position  relative  to  the  wound.  It  is  best,  therefore,  to 
attach  the  organ  after  evacuation  in  order  to  avoid  too  great  a  tension  on  the  stitches. 
It  is  also  recommended  to  resect  a  semilunar  piece  of  the  abdominal  wall  in  case  the 
wound  does  not  gape  sufficiently,  also  to  apply  a  ring  of  sutures  through  the  capsule 
of  the  liver,  the  muscles  and  the  fascia  of  the  abdominal  wall,  and  to  incise  the 
wall  of  the  abscess  between  two  forceps  by  a  cut  of  6  to  S  cm.  The  margins  of  the 
liver  incision,  after  all  bleeding  has  stopped,  are  sutured  to  the  abdominal  wound. 
It  is  useless  to  curette  the  abscess-cavity,  and  harm  may  be  done.  Thick  drainage- 
tubes  should  be  placed  in  the  wound  and  the  cavity  washed  out  with  a  2  9c  solution 
of  boric  acid.  [Thompson  found  amebte  in  the  pus  of  a  case  of  a  liver  abscess,  and  as 
long  as  boric  acid  solution  was  used  to  wash  out  the  cavity  living  amebir  could  be 
found  in  the  discharge.  A  solution  of  quinin  was  tlien  substituted  (1  :  1000),  and 
from  that  time,  and  during  the  next  few  days,  only  dead  amebas  were  to  be  found, 
and  later  none  at  all. — Ed.] 

This  method  gives  good  results  if  it  is  carefully  performed,  and  seems 
to  be  safer  than  the  rapid  method  of  Stromeyer-Little : 

This  operator  inserts  a  knife  directly  into  the  abscess,  beside  the  aspirating 
needle,  irrespective  of  the  presence  or  absence  of  adhesions.  With  a  broad  incision, 
while  the  liver  is  being  pressed  against  the  abdominal  wall,  he  severs  the  wall  of  the 
abscess,  the  peritoneum,  the  abdominal  walls,  and  sometimes  an  intercostal  space.  He 
then  washes  out  and  drains  the  abscess-cavity.     Tliis  method  attracted  much  atten- 


682  DISEASES  OF  THE  LIVER. 

tion,  particularly  in  England  and  France.  Langenbuch  has  criticized  it  and  has  called 
attention  to  its  many  defects.  If  adhesions  are  present,  the  result  may,  of  course, 
be  good :  and  even  if  this  is  not  the  case,  a  cure  may  result  if  the  liver  is  close  to  the 
abdominal  wall,  and  if  the  pus  is  sterile.  Oftentimes,  however,  the  hepatic  and  the 
abdominal  openings  do  not  coincide  after  the  pus  is  evacuated,  and,  as  a  result,  pus 
enters  the  peritonevmi,  and  a  fatal  peritonitis  results.  It  is  also  possible  to  injure 
the  gall-bladder,  the  large  blood-vessels,  the  intestine,  the  mesenterj^,  etc.  For  all 
these  reasons  this  method  should  be  condemned  as  dangerous,  and  the  method  of 
incising  the  abscess  only  after  the  formation  of  adhesions,  recommended  in  its  stead. 

If  the  abscess  is  situated  under  the  costal  cartilages  on  the  right  side, 
it  is  possible,  according  to  Lannelongue,  to  resect  the  latter  over  an  area 
that  does  not  communicate  v^dth  the  pleural  cavity.  It  may  even  be 
possible  to  push  the  pleural  sac  upward  a  little,  to  suture  the  peritoneum, 
and  then  to  incise  the  abscess. 

In  case  it  becomes  necessary  to  enter  the  right  axillary  region  and  to 
penetrate  to  the  abscess  through  the  pleural  space,  the  ribs  should  be 
resected,  the  leaves  of  the  pleura  united  by  tamponing  or  by  stitching, 
the  diaphragm  incised,  and  the  abscess  (which  is  usually  adherent  to 
the  diaphragm)  opened.  If  no  adhesions  are  present,  the  diaphragm 
must  be  stitched  to  the  abscess-waU;  it  may  also  be  practical  to  attach 
the  former  to  the  skin  in  order  to  insure  perfect  closure. 

Bichon's  suggestion,  to  evacuate  the  pus  into  the  colon  through  an  artificial  fis- 
tula into  that  part  of  the  intestine,  appears  dangerous,  in  that  it  is  very  possible  that 
this  might  lead  to  tlie  entrance  of  intestinal  contents  into  the  abscess-cavity. 

If  the  abscess  perforates  the  pleura,  the  empyema  must  be  evacuated 
as  soon  as  possible  by  thoracentesis  and  resection  of  ribs,  and  drained 
in  order  to  prevent  further  perforation  into  the  lungs.  If  the  lung  is 
already  perforated,  it  will  still  be  necessary  to  evacuate  the  pleural  cavity 
through  an  external  incision. 

If  the  lung  is  perforated  o^^•ing  to  adhesions  wdth  the  diaphragm,  it 
■^dll  be  well  to  promote  expectoration  by  the  exhibition  of  expectorants, 
as  senega,  apomorphin,  etc.;  preferably,  however,  by  inhalations  of 
turpentine  and  of  similar  preparations,  also  by  the  internal  administra- 
tion of  these  drugs  and  of  preparations  of  creosote,  etc.  In  this  manner, 
too,  the  further  development  of  suppurative  processes  in  the  lungs  and 
bronchi  may  be  in  a  measure  impeded.  Life  at  a  high  altitude  or  at  the 
seashore  is  to  be  advised.  If  an  abscess  of  the  lungs  has  developed, 
pneumotomy  may  have  to  be  perfonned;  the  thorax  over  the  affected 
portion  should  be  made  more  elastic  by  extensive  resection  of  the  ribs 
and  the  abscess  caused  to  shrink  in  this  manner. 

In  case  the  pus  is  poured  into  the  abdominal  cavity,  laparotomy 
must  be  performed  at  once  and  the  pus  removed;  this  does  not  often 
happen.  As  a  rule,  it  occurs  after  some  trauma,  and  even  though  the 
operation  is  performed  at  once  it  is  often  too  late.  If  the  contents  of  the 
abscess  are  sterile  or  not  very  virulent,  the  operation  may  be  successful;  it 
is  even  stated  that  in  cases  of  this  kind  the  administration  of  opium  and 
the  use  of  cold  applications  have  led  to  a  cure  Tvithout  operative  measures. 

If  the  abscess  spontaneously  perforates  the  abdominal  walls,  thorough 
evacuation  of  the  pus  should  be  promoted,  and,  if  necessary,  by  en- 
larging the  opening,  by  inserting  drainage-tubes,  etc. 

If  the  pus  is  poured  into  the  intestine,  no  treatment  is  called  for, 
unless  peritonitic  symptoms  appear  at  the  same  time.  In  the  event  of 
some  of  the  intestinal  contents  entering  the  abscess-cavity  and  causing 
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gangrenous  inflammation,  the  abscess  mast  at  once  be  opened  externally 
and  thoroughly  drained. 

Perforation  into  the  i)elvis  of  the  kidney  Ls  rare,  and  calls  for  no  special 
treatment. 

rreijuently  an  operation  and  a  complete  evacuation  of  the  pas  are 
not  all  that  is  recjuired.  fistulous  oi)enings  may  persist,  and  continue 
to  suppurate;  or  tlie  patient  may  become  anemic,  or  his  nutrition  remains 
poor.  It  is  well,  therefore,  to  advise  these  patients  to  seek  a  better 
climate;  to  send  them  to  sanatoria  in  tropical  climates,  in  the  mountaias, 
to  the  seashore,  or  to  send  them  home.  In  our  climate  [Germany]  it 
will  be  best  to  send  them  to  the  seashore,  into  the  mountains,  or  to  advise 
a  mild  course  of  alkalinc-saUne  waters,  or  of  some  thermal  springs. 
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CHRONIC  INFLAMMATION  OF  THE  LIVER. 
(Quincke.) 

When  speaking  of  chronic  inflammation  of  the  Uver,  chronic  inter- 
stitial hepatitis  is  usually  implied.  If  the  word  interstitial  were  intended 
to  signify  merely  a  particular  kind  of  chronic  inflammation  of  the  liver, 
then  the  chronic  parenchymatous  form  must  needs  also  be  discussed. 
This,  however,  is  never  done,  for  reasons  that  we  will  explain  below. 
It  would  appear  that  the  word  interstitial  is  merely  an  explanatory 
addendum,  and  that  every  form  of  chronic  hepatitis  is  necessarily  inter- 
stitial. This  is,  hoAvever,  by  no  means  the  case.  In  certain  of  the  dis- 
eases that  we  AAill  discuss  (phosphorus-  and  alcohol-hver)  we  know  that 
the  parenchymatous  cells  of  the  hver  are  involved,  and  in  some  cases  to 
a  great  extent;  in  other  diseases  we  have  every  reason  to  assume  that 
the  same  thing  is  true.  In  the  latter  class  it  is  often  difficult  to  prove 
that  the  liver-cells  are  primarily  involved,  for  their  appearance  even  in 
a  normal  Uver  is  so  variable,  microscopically,  and  it  is  so  difficult  to  de- 
termine the  presence  of  disturbances  of  the  hepatic  cells  during  life,  that 
such  a  task  is  almost  hopeless.  We  see,  therefore,  that  mild  initial 
changes  in  the  parenchyma  can  readily  evade  detection;  whereas  even 
the  sUghtest  abnormalities  in  the  interstitial  tissues  are  at  once  per- 
ceived, for  the  reason  that  this  tissue  is  normally  so  scanty. 

Although  in  certain  cases  the  changes  in  the  interstitial  tissues  are 
primary,  yet  we  know  that  they  may  also  be  secondary  to  primarj- 
changes  in  the  liver-cells.  Different  investigators  fail  to  agree  with. 
regard  to  the  primary'  or  secondary  origin  of  the  condition. 

The  same  difficulty  is  experienced  in  chronic  inflanmiations  of  other 
organs,  as  in  tabes,  neuritis,  and  nephritis.  A  study  of  the  latter  disease 
■uill  throw  some  light  on  the  processes  that  occur  in  the  hver.  For  a 
long  time  the  various  authors  attempted  to  distinguish  between  inter- 
stitial and  parenchymatous  nephritis,  and  to  formulate  certain  anatomic 
types  for  the  one  or  the  other  lesion.  To-day  we  have  learned  to  recognize 
that  this  distinction  cannot  be  carried  through,  and  that  often  paren- 
chymatous and  interstitial  changes  are  seen  simultaneously,  and  may 
develop  from  one  another.     We  know  also  that  the  same  influences 
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(alcohol,  scarlatina)  can  produce  either  or  both  forms  of  nephritis,  and 
we  can  imagine  that  the  quantity  of  poison  present,  the  rapidity  of  its 
action,  and  its  joint  action  with  other  harmful  influences  determine  the 
cause  of  the  various  forms,  as  well  as  the  course  of  the  disease.  In  the 
case  of  the  liver,  too,  we  know  that  the  same  poisons — alcohol  or  phos- 
phorus— may  produce  either  parenchymatous  (fatty  infiltration,  as  a 
rule)  or  interstitial  changes,  and  that  the  two  forms  are  related  to  one 
another;  we  see,  therefore,  that  a  differentiation  of  the  two  diseases  is 
not  justifiable  either  from  a  histologic  or  an  etiologic  point  of  view. 

In  describing  the  pathologic  anatomy  of  these  diseases,  the  inter- 
stitial changes  will  be  emphasized,  for  the  reason  that  they  are  more 
conspicuous  and  because  they  are  more  lasting;  our  present  knowledge 
indicates  that,  as  a  result,  chronic  hepatitis  generally  appears  to  be  of 
the  interstitial  form. 

A  complete  description  of  the  interstitial  changes  is,  however,  not 
possible,  since  the  relation  between  the  anatomic  conditions  and  the 
clinical  phenomena  has  not  only  been  the  subject  of  much  investigation, 
but  consequently  of  much  discussion  during  recent  decades.  Laennec's 
cirrhosis,  the  atrophic  stage  of  alcohol  liver,  was  for  a  long  time  the 
only  form  of  interstitial  hepatitis  known,  and  it  was  in  regard  to  this 
disease  that  the  discussion  first  began.  All  forms  of  interstitial  hepatitis 
that  were  observed  later  were  compared  with  this  form;  some  authors 
simply  identified  all  forms  with  this  form  of  cirrhosis,  others  attempted 
to  base  certain  clinical  differences  on  the  anatomic  and  etiologic  differ- 
ences that  had  been  found.  So  far,  however,  there  has  been  only  partial 
success  in  this  altogether  warranted  endeavor. 

In  order  to  understand  the  present  status  of  our  knowledge  on  this 
subject  it  will  be  best  to  describe  the  manner  in  which  the  different 
possible  causative  factors  can  produce  interstitial  changes  in  the  liver. 
Such  changes  are  seen: 

1.  In  chronic  stasis  and  hyperemia  of  the  liver,  particularly  in  the 
central  portions  of  the  lobules.  In  this  location  the  proliferated  con- 
nective-tissue structures  of  the  vessel-sheaths  extend  into  the  acini, 
following  the  direction  of  the  dilated  and  thickened  capillaries  and  pass- 
ing between  the  atrophic  columns  of  liver-cells.  The  tissue  is  usually 
homogeneous  or  fibrous,  and  consists  in  part  of  metamorphosed  capil- 
laries (Brieger) ;  less  often  there  is  a  cellular  infiltration.  In  describing 
congestion  of  the  liver  due  to  stasis  we  mentioned  the  fact  that  occa- 
sionally proliferation  of  connective  tissue  occurs  in  the  interlobular 
spaces  between  the  branches  of  the  portal  vein  (Liebermeister) .  This 
proliferation  may  occur  in  streaks  or  over  a  large  surface,  so  that  the 
lobules  become  constricted  and  atrophic,  and  the  occlusion  of  numerous 
branches  of  the  portal  vein  may  lead  to  general  disturbances  of  the 
circulation  in  the  liver,  and  to  ascites. 

2.  Stasis  of  bile  from  occlusion  of  the  bile-passages.  Many  experi- 
ments have  shown  that  stasis  of  bile  may  lead  to  the  formation  of  foci 
of  necrotic  liver-cells,  and  to  a  proliferation  of  interstitial  tissue  which 
remains  after  the  cells  are  destroyed;  these  experiments  were  made 
chiefly  in  rabbits  and  guinea-pigs.  The  proliferation  begins  in  the  inter- 
lobular spaces  and  penetrates  the  interior  of  the  lobule  from  the  periph- 
ery. The  course  of  the  whole  process  may  not  extend  over  more  than  a 
few  weeks  (compare  page  428) . 

The  results   of  these  animal-experiments  were  applied  to   human 
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subjoets  by  ('luircot  and  liis  jiupils,  and  in  this  way  a  distinct  anatomic 
and  clinical  picture  called  l)iliar\'  cirrhosis  was  constructed,  which  was 
consitleretl  identical  with  "  hypertro]>hic  cirrhosis  of  the  liver";  this  view, 
jis  1  will  show,  is  untenable  for  several  reasons.  In  other  animals — for 
exanipl(\  tlu>  doji;  and  the  cat — tliese  changes  are  completely  absent  or 
very  slight;  here,  however,  a  thickening  of  the  walls  of  the  gall-bladder 
and  of  the  bile-passages  is  seen. 

In  man  the  consequences  of  biliary  congestion  resemble  more  fre- 
quently those  seen  in  dogs  than  those  ol^served  in  guinea-pigs.  Cases 
of  the  latter  kind  do  occur,  however,  and  have  been  described  by  Janowski. 
Two  weeks  after  the  occurrence  of  stasis  of  bile  (from  a  gall-stone)  this 
author  found  yellow  foci  of  necrotic  liver-cells  in  the  marginal  zone  of 
the  lobules.  These  arc  reabsorl)ed;  at  the  same  time,  a  small  round- 
celkxl  infiltration  is  seen  in  their  vicinity,  and,  later,  cicatricial  forma- 
tions occur.  At  the  same  time  the  epithelium  of  the  bile-passages 
desquamates,  the  walls  of  the  ducts  become  infiltrated,  there  is  a  forma- 
tion of  new  connective  tissue,  and  a  proliferation  of  bile-passages,  as  in 
the  liver  of  guinea-pigs.  A  certain  number  of  the  new  bile-passages 
originate  from  metamorphosed  columns  of  liver-cells. 

The  proliferation  of  connective  tissue  and  the  atrophy  of  the  liver- 
cells  may  attain  as  marked  a  degree  as  that  seen  in  atrophic  cirrhosis; 
so  that  it  may  lead  to  congestion  of  the  portal  system.  No  characteristic 
anatomic  difference  can  be  found  between  cirrhosis  due  to  biUary  stasis 
and  other  forms  of  cirrhosis  (Litten,  Mangelsdorff,  Janowski).  The 
proliferation  of  the  bile-ducts,  which  Charcot's  pupils  consider  so  char- 
acteristic, is  by  no  means  specific;  on  the  contrary,  the  same  picture  is 
seen  not  only  in  every  form  of  interstitial  hepatic  inflammation,  but  in 
acute  atrophy  as  well.     (Brieger  has  seen  it  in  hepatic  congestion.) 

Stasis  of  bile,  therefore,  while  it  is  certainly  to  be  included  among 
the  causes  of  interstitial  cirrhosis  of  the  fiver,  is  not  an  important  factor, 
because  in  man  it  rarely  leads  to  this  condition  and  (perhaps  only  in  the 
presence  of  other  influences,  such  as  infection  of  the  bile-passages), 
because  in  cases  in  which  it  does  produce  such  changes  the  picture  is 
dominated  b}^  the  symptoms  of  biliary  stasis. 

3.  Botkin  and  Solowieff  have  claimed  to  have  demonstrated  by  ex- 
periment, as  weU  as  on  anatomic  grounds,  that  stasis  in  the  portal  system 
can  lead  to  interstitial  hepatitis;  this,  however,  has  never  been  proved. 
Simple  occlusion  of  the  portal  vein  or  of  some  of  its  branches  leads  to 
complete  or  partial  atrophy  of  the  fiver  (vide  thrombosis  of  the  portal 
vein).  Inflammation  is  seen  only  when  the  obstruction  is  not  a  purely 
mechanical  one,  but  contains  toxins  or  micro-organisms  that  enter  the 
liver  at  the  same  time.  This  may  easily  occur  if  the  main  trunk  or  some 
of  the  branches  of  the  portal  vein  become  inflamed.  Activity  on  the 
part  of  the  different  noxious  agents  is  favored  by  a  slowing  of  the  blood- 
current.  Onl}^  in  this  sense  may  we  say  that  many  cases  of  interstitial 
hepatitis  start  from  the  capiUaries  of  the  portal  vein.  [An  instructive 
case  has  been  described  by  E.  Mihel  in  which,  in  a  nutmeg  liver,  such  a 
marked  deposit  of  calcareous  salts  occurred  around  the  central  veins  as 
undoubtedly  to  cause  both  a  mechanical  pressure  upon  the  vessels,  and 
at  the  same  time  to  act  as  an  irritating  foreign  body  in  the  parenchyma 
of  the  liver.  The  process  was  so  marked  that  the  liver  grated  on  sec- 
tion.— Ed.] 
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4.  Duplaix  *  has  observed  interstitial  proliferation  ,of  the  hepatic 
connective  tissue  in  arteriosclerosis  and  in  cases  of  thickening  of  the 
smaller  vessels  that  so  often  accompanies  this  condition.  He  also  saw 
enlargement  of  the  interlobular  spaces  and  foci  of  embryonal  cells  within 
them.  He  compares  these  changes  with  similar  but  much  more  marked 
processes  which  are  seen  in  the  heart,  the  kidneys,  and  the  spleen,  and 
finds  that  they  occur  particularly  after  malaria,  lead  intoxication,  gout, 
rheumatism,  alcohol-poisoning,  etc.  The  lesions  of  the  liver  are  too 
insignificant  in  these  cases  to  produce  any  clinical  symptoms 

5.  Chronic  inflammation  of  the  liver  may  be  caused  by  chemical 
poisons.  Alcohol  and  phosphorus  produce  fatty  infiltration  in  man,  and 
the  former  is  also  capable  of  causing  the  condition  which  we  call  cirrhosis 
of  the  liver.  Experiments  have  demonstrated  the  latter  fact.  In  the 
case  of  phosphorus-poisoning  they  show  that  the  drug  may  produce 
not  only  the  ordinary  picture  of  phosphorus  liver  but  that  a  subacute 
or  chronic  intoxication,  albuminous  and  fatty  clouding  of  the  hepatic 
cells  (Aufrecht,  Ackermann),  a  degeneration  of  the  protoplasm  and  of 
the  nuclei  (Kronig,  Ziegler,  and  Obolensky),  and,  finally,  a  proliferation 
of  the  connective  tissue,  may  occur.  The  degeneration  of  hepatic  cells 
occurs  diffusely  throughout  the  acini,  but  the  proliferation  of  connec- 
tive tissues  is  at  first  only  interacinous.  Graduahy  the  latter  process 
extends  until  it  leads  up  to  the  typical  picture  of  cirrhosis  (rabbits, 
Wegner).  During  this  process  the  usual  granular  atrophy,  also  a 
smooth  induration,  occur,  and  even  the  lobulated  form  of  liver  may 
be  produced.  These  facts  are  of  great  importance  in  the  understanding 
of  chronic  inflammation  of  the  liver,  even  though  chronic  phosphorus- 
poisoning  has  as  yet  never  been  observed  in  the  human  being,  since 
they  show  that  a  poison  may  cause  isolated  foci  of  disease,  either  slight 
or  of  excessive  degree.  Aufrecht's  observations  appear  to  refute 
Kronig' s  belief  that  the  changes  seen  simply  represent  a  fiUing-out  of 
the  spaces  that  were  occupied  by  the  destroyed  parenchyma;  since  the 
former  has  observed  proliferation  of  connective  tissue  in  cases  in  which 
the  cells  were  not  yet  necrotic,  but  were  only  slightly  changed  in  appear- 
ance. It  is  impossible  to  state  whether  the  diseased  cells  or  the  poison 
caused  the  connective-tissue  changes ;  this  question  is  of  purely  theoretic 
interest,  and  probably  cannot  be  answered.  Even  if  the  proliferation 
of  the  cells  does  not  coincide  exactly  with  the  changes  in  the  liver-cells, 
this  fact  does  not  disprove  the  etiologic  role  of  the  latter,  since  they 
may  very  well  exercise  an  influence  on  the  nutrition  of  remote  tissues. 

Basing  his  conclusions  upon  more  recent  experiments  with  artificial  chronic 
phosphorus-poisoning  in  rabbits,  Aufrecht  arrives  at  the  conclusion  that  vacuolar 
degeneration  of  cells  and  nuclear  changes  occur  only  in  the  periphery  of  the  lobules. 
Some  of  the  cells  perish  altogether,  others  merely  become  atrophic.  The  peripheral 
portion  of  the  lobules  where  this  occurs  suggests  the  formation  of  young  interlobular 
connective  tissue,  whereas  in  reality  this  new  formation  does  not  occur. 

Experiments  with  alcohol  do  not  give  such  pregnant  results  as  with 
phosphorus.  Certain  writers  have  found  only  a  severe  degree  of  hyper- 
emia in  spite  of  intoxication  lasting  for  several  months  (v.  Kahlden); 
also  fatty  infiltration  of  the  liver-cells  (and  of  the  stellate  cells)  (Ruge, 
Strassmann,  Affanassiew,  v.  Kahlden)  without  nuclear  or  cellular  degene- 

*"  Contribution  a  I'^tude  de  la  sclerose,"  "Archives  gen.  de.  med.,"  1885,  i,  p. 
166.  Also  see  Eichhorst's  "Handbuch  der  spec.  Pathologic,"  1890,  ii,  pp.  391- 
398. 
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ration.  Lafitlc  s;i\v  in  ;i  lahhit,  atrophy  of  the  licpatic  cells  and  dilatation 
of  tiie  caijillarics,  also  many  punctiforni  hcniorrhafics;  Affanassicw,  on  the 
other  hand,  noted  eoUections  of  round  cells  around  the  bile-ducts,  Strauss 
and  Bloecj  and  Pnpier  made  the  same  observation  in  the  peri])lieral  parts 
of  the  acini.  Contraction  and  shriidcing  of  the  tissues  were  never  ob- 
served. 

In  any  event  it  may  be  said  that  alcohol  acts  less  energetically  ujjon 
the  liver  of  animals  than  i)hosphorus,  but  that  its  first  effect,  as  in  the 
case  of  ])hosi)horus,  is  exercised  on  the  cells  of  the  parenchyma.  The 
alcohol  may  itself  be  changed;  it  does  not  enter  the  bile,  for  Weintraud 
failed  to  find  it  there  after  acute  poisoning.  The  fact  that  conditions 
analogous  to  the  alcoholic  liver  of  the  human  being  have  not  been  pro- 
ducetl  may  well  be  accounted  for  by  the  fact  that  the  artificial  influence 
has  not  been  sulliciently  long-continued,  and  that  the  single  doses  admin- 
istered were  relati^'cly  too  large.  We  can  very  well  imagine  that  small 
doses  of  a  certain  poison  frec[uently  administered  may  produce  purely 
functional  changes  in  the  cells  that  would  ultimately  lead  to  a  prolifera- 
tion of  connective  tissue. 

Mert«ns,  it  appears,  lias  succeeded  in  administering  alcohol  in  sufficiently  small 
doses  by  allowing  rabbits  to  live  in  an  atmosphere  satiu-ated  with  the  fumes  of  alco- 
hol. Some  died  at  the  end  of  a  few  months,  some  at  the  end  of  a  year  or  longer.  In 
the  former  animals  the  liver  was  brownish-green,  there  was  profuse  ascites,  and  the 
liver-cells  were  muoli  altered;  in  the  latter  the  liver  was  enlarged,  pale,  iiard,  and 
the  liver-cells  only  slightly  altered,  though  occasionally  degenerated.  In  all  the 
cases  of  sufficiently  long  exposure  the  development  of  connective  tissue  was  seen  in 
the  portal  spaces  extending  to  the  hepatic  veins. 

Other  poisons  that  act  similarly  to  phosphorus,  both  experimentally 
and  actually,  are  arsenic,  antimony,  and,  according  to  Langowoi,* 
cantharides. 

According  to  H.  Mertens,  chloroform  acts  very  energetically;  if  injections  of  \  to 
\  cm.  were  made  every  three  to  five  daj'^s,  the  liver,  at  the  expiraton  of  several  weeks 
or  months,  was  found  to  be  harder,  paler,  and  more  nodular  than  usu^l,  and  the 
surface  was  seen  to  be  granular;  the  different  incisures  were  more  clearly  marked 
than  usual.  The  liver-cells  are  affected  first;  they  grow  cloudy,  fatty,  become 
vacuolated,  and  atrophy.  Strands  of  connective  tissue  develop,  inclosing  bile-chan- 
nels; these  start  from  the  portal  spaces  and  extend  to  the  hepatic  veins.  Boix  f 
produced  atrophic  cirrhosis  in  rabbits  by  administering  small  doses  of  butjTic  acid 
Cthree  months),  and  of  acetic  acid  (thirty-five  days);  the  changes  seen  were  not  so 
pronounced  in  the  case  of  lactic  and  valerianic  acid. 

6.  Chronic  inflammation  maj''  occur  around  localized  foci  of  disease 
and  foreign  bodies  in  the  hver. 

Welch  X  saw  numerous  foci  of  this  kind  around  small  particles  of 
coal  in  a  human  liver.  Neisser  §  injected  carbolic  acid  solution  into 
the  liver  parenchyma  of  animals  and  saw  the  development  of  aseptic 
foci  of  inflammation  with  round-  and  giant-cells.  Connective-tissue 
proliferation  is  also  seen  in  the  vicinity  of  tumors  of  the  most  various 
kinds,  and  if  there  are  many  individual  tumors  the  connective-tissue 
changes  may  be  wide-spread.  It  is  possible  that  certain  chemical 
agencies  play  a  role  here  in  addition  to  the  pressure  of  the  growth.  The 
extension  of  chronic  inflammatory  processes  from  neighboring  organs 
acts  in  the  same  manner  as  does  a  gastric  ulcer  that  extends  to  the 

*  "  Fortschritte  der  Medicin,"  1SS4,  p.  437. 
t  Boix,  "  Le  foie  des  dyspeptiques,"  etc.,  These  de  Paris,  1S94. 
t  Welch,  "Cirrhosis  hepatis  anthracotica,"  "Johns  Hopkins  Hosp.  Rep.,"  1S91. 
§  Neisser,  quoted  bv  Mangelsdorf,  p.  561. 
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liver,  or  a  chronic  inflammation  of  the  peritoneal  covering  (either  diffuse, 
tubercular,  or  simple,  or  circumscribed,  as  after  lacing) .  The  connective- 
tissue  increase  occurs  in  the  interlobular  spaces  and  involves  only  the 
vicinity  of  the  inflammatory  foci;  occasionally  it  becomes  diffuse  and 
spreads  to  other  parts  of  the  organ. 

The  same  applies  to  the  parasites  that  are  so  often  seen  in  the  Hver  of  animals. 
In  the  Hver  of  rabbits  the  presence  of  psorospermia  or  of  cysticercus  may  cause  this 
process  to  assume  extensive  proportions.  In  the  dog  Distomum  campanulatum, 
which  has  its  habitat  in  the  bile-passages,  may,  according  to  Zwaardemaker,*  cause 
a  thickening  of  the  walls  of  the  larger  and  finer  ducts  (without  icterus) ;  and  in  other 
places  circumscribed  granulations,  or  even  a  connective-tissue  development  that 
starts  from  the  portal  branches  or  the  branches  of  the  hepatic  veins  and  enters  the 
acini  at  this  point,  causing  destruction  of  liver-cells  from  pressure.  In  this  manner  a 
certain  form  of  cirrhosis  is  produced  that  is  not  uniform,  but  none  the  less  diffuse; 
it  ultimately  leads  to  ascites  from  stasis. 

In  human  beings  Echinococcus  alveolaris  acts  in  a  similar  manner; 
also  bacteria  that  lodge  in  the  Hver  after  entering  the  organ  through 
the  blood.  In  mihary  tuberculosis  of  the  Hver  especially,  this  form  of 
proliferation  assumes  high  degrees;  in  typhoid  fever  the  development 
is  scanty  and  the  foci  are,  as  a  rule,  very  small. 

M.  Wolff  t  injected  saprophytic  germs  (putrefying  blood  in  Pasteur's  fluid) 
subcutaneously  into  guinea-pigs,  and  observed  the  development  of  localized  cheesy 
abscesses  and  inflammatory  foci  in  the  lungs,  the  kidneys,  and  the  liver ;  these  foci  in 
the  course  of  a  few  months  led  to  a  diffuse  small-cell  infiltration,  and  to  the  formation 
of  fibrous  connective  tissue,  a  picture  that  greatly  resembled  human  cirrhosis.  It  is 
probable  that  in  this  case  wide-spread  bacterial  embolization  occurred,  although  the 
fact  could  not  be  determined  owing  to  the  imperfect  methods  of  examination  of  that 
day. 

Krawkow  introduced  Staphylococcus  aureus.  Bacillus  cholerse,  pyocyaneus,  and 
saprophytic  bacteria  into  the  muscles  and  the  stomach  of  birds  for  long  periods  of 
time ;  he  observed  the  development  of  an  atrophic,  and  more  rarely  of  a  hypertrophic 
form  of  cirrhosis  of  the  liver. 

Malarial  disease  of  the  Hver  is  probably  analogous  to  bacterial  hepa- 
titis, and  to  that  form  due  to  the  presence  of  a  foreign  body.  It  is 
possible  that  the  mechanical  occlusion  of  the  blood-vessels  by  the  profuse 
pigment  may  play  a  role  in  the  former  disease. 

In  some  of  the  inflammatory  processes  described  here  the  Hver-ceUs 
sustain  the  first  injury;  in  others  the  interstitial  tissues  are  first  affected. 
Nothing  definite  is  known  in  regard  to  the  origin  of  the  small  cells  that 
are  seen  in  these  lesions;  it  is  even  uncertain  whether  they  immigrate 
from  the  blood-vessels  or  whether  they  are  a  product  of  the  proliferation 
of  the  connective  tissue  itself,  though  the  latter  is  probably  true  in  most 
instances. 

The  appearance  on  section,  as  well  as  that  of  the  surface  of  the  Hver, 
is  usually  little  changed,  and  frequently  the  condition  is  only  discovered 
on  microscopic  examination.  The  initial  stages  may,  on  the  other  hand, 
be  manifested,  as  in  other  organs,  by  an  increase  in  the  consistency  of 
the  liver  or  in  the  toughness  of  the  tissues.  In  more  pronounced  cases 
these  changes  are  so  apparent  that  we  may  actuaUy  speak  of  hardening 
of  the  liver. 

In  addition  to  interlobular  and  intralobular  proliferation  of  connective 

* Zwaardemaker,  "Cirrhosis  parasitaria,"  Virchow's  Archiv,  1890,  vol.  cxx, 
p.  197. 

t  Wolff,  "Ueber  entzunde.  Veranderung.  inner.  Organe  nach  experimentel 
erzeugten  subcutanen  Kaseherden,"  Virchow's  Archiv,  1876,  vol.  lxvii,  p.  234. 
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tissue,  some  authors  speak  of  Ijiliarv,  venous,  jjortal,  and  hivenous  j^ro- 
liferation,  or  cirrhosis.  Different  meanings  are  attached  to  these  terms. 
Some  merely  indicate  the  starting-point  of  the  proce.s.s  (peripher}'  or 
center  of  the  lobule);  othei-s,  again,  \vi.sh  to  show  that  the  proliferation 
starts  from  the  walls  of  the  channehs  designated,  or  Is  due  to  some  irrita- 
tion starting  from  these  channels.  It  must  be  rememlK-red  that  the 
use  of  the  terms  in  the  second  sense  is  often  ba.sed  on  assumptions  that 
have  not  been  i)rovcd  to  be  correct. 

One  peculiarity  of  all  processes  that  are  accompanied  by  connective- 
tissue  proliferation  is  the  development  of  many  tortuous  channels,  and 
of  ramified  or  reticulated  canals  of  a  different  size;  these  are  lined  with 
epithelium  of  the  flat  or  the  cylindric  variety.  Undoubtedly  these 
canals  arc  in  some  way  related  to  the  finest  bile-ducts,  and  may  be 
injected  from  the  latter  vessels  (Ackermann).  They  are  not,  however,  as 
was  formerly  believed, *found  only  in  stasis  of  bile,  but  may  be  formed 
in  the  course  of  all  interstitial  proHferative  processes.  In  cases  in  which 
much  of  the  parenchyma  has  perished  these  canals  may  be  the  remnants 
of  normal  bile-channels  that  have  been  dislocated  and  approximated  to 
one  another  by  the  displacement  of  the  liver-tissues.  In  part  (according 
to  Aufrecht.  exclusively)  these  originate  from  the  columns  of  liver- 
cells  that  have  become  converted  into  channels  and  are  metamorphosed 
into  flattened  epithelium.  Thirdly,  fney  may  be  due  to  a  true  new- 
formation  by  branching  and  bulging  of  older  channels.  It  "^ill  depend 
on  the  nature  of  the  process  which  of  these  three  procedures  is  the  most 
concerned  in  the  formation  of  new  channels. 

We  will  now  discuss  the  forms  of  interstitial  hepatic  inflammation 
that  are  seen  in  man;  the  description  of  the  anatomic  changes  will  for 
practical  reasons  be  combined  with  that  of  the  clinical  aspects  of  the 
disease. 
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CIRRHOSIS  OF  THE  LIVER;  CHRONIC  INTERSTITIAL  HEPATITIS. 

(Laennec's  or  Atrophic  Cirrhosis;  Granular  Atrophy.) 

Of  the  different  forms  of  chronic  inflammation  of  the  liver,  and  of 
the  different  stages  of  this  disease,  that  one  which  leads  to  a  reduction  in 
the  size  of  the  organ,  and  granular  change  in  the  parenchyma,  although  it 
was  not  described  for  the  first  time  by  Laennec,  is  named  after  him  for  the 
reason  that  he  first  called  the  disease  cirrhosis.  His  reason  for  so  doing 
was  the  fact  that  he  observed  a  peculiar  yellow  color  in  the  granular 
tissue.  This  is  not  a  constant  finding,  and  is,  at  best,  one  of  subordinate 
importance;  Laennec,  moreover,  considered  the  yellow  granulations  to 
be  neoplasms,  whereas  in  reality  they  are  deformed  portions  of  the  fiver- 
tissue  inclosed  by  connective  tissue. 

The  name  "granular  atrophy"  is  in  the  majority  of  cases  suitable  to 
the  last  stages;  but  it  must  be  remembered  that  not  only  in  many  cases 
does  the  organ  remain  perfectly  smooth,  but  that,  on  the  other  hand, 
granular  changes  are  seen  in  other  conditions,  as,  for  instance,  con- 
gested liver  due  to  stasis. 

Occurrence. — Atrophic  cirrhosis  of  the  liver  is  seen  principally  in 
men  of  middle  age,  owing  to  its  usual  origin  through  the  abuse  of  alcohol; 
only  one-half  to  one-third  as  many  women  are  afflicted  with  the  disease  as 
is  the  case  with  men.  In  children  the  condition  is  still  more  rare,  some- 
times being  caused  by  alcohol,  and  in  the  new-born  by  congenital  lues 
(see  page  743). 

The  frequency  of  the  disease  varies  according  to  the  cause  in  different 
regions. 

G.  Forster  found  the  disease  in  31  (1  %)  cases  among  3200  autopsies  at  the  Berlin 
Pathologic  Institute,  in  subjects  between  thirty  and  ninety  years. 

In  Kiel,  the  initial  stages  of  alcoholic  cirrhosis  are  among  the  conditions  most 
frequently,  seen  on  the  autopsy  table.  H.  Lange  found  hepatic  cirrhosis  (in  autopsies 
on  subjects  over  fifteen)  43  times  in  1835  men  (2.34  %),  in  1296  women  13  times 
(1  %).  "Induration"  (diffuse  hyperplasia  of  the  connective  tissue)  occurred  in 
men  49  times  (2.67  %)  and  in  women  8  times  (0.7  %).  In  one-half  of  the  cases  of 
both  varieties  of  interstitial  nephritis  alcoholism  was  determined.  In  16  cases  of  the 
first,  and  in  17  cases  of  the  second  categorJ^  clironic  hyperemia  from  stasis  seemed 
to  be  the  cause.  Of  the  56  cases  of  true  cirrhosis,  8  were  of  high  degree,  32  of  medium 
grade,  and  16  were  in  the  incipient  stages,  or  were  mild  in  character. 

Etiology. — The  chief  cause  of  cirrhosis  of  the  fiver  is  continued 
indulgence  in  alcoholic  liquors.  The  fact  that  we  fail  to  find  more  cases 
of  the  disease,  in  spite  of  the  wide-spread  abuse  of  alcohol,  does  not 
signify  that  this  abuse  cannot  cause  the  disease,  but  that,  as  Rosenstein 
says,  other  concomitant  features  must  be  present  in  this  as  in  so  many 
other  diseases. 
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Dickinson  *  found  22  ra-scs  of  cirrhosis  anion^  149  men  whoso  occupation  was 
concerned  in  sonic  way  with  the  haiidhnp  of  ulcohohc  hcvcruKcs;  aiufjriK  14'.)  men 
whose  occupation  did  not  involve  constant  association  witli  alcoholic  liquors  he  found 
the  disease  S  times. 

Charcot  mentions  cases  of  alcoholic  cirrhosis  in  children  {loc.  cit.),  Demme  also 
describes  such  cases. 

[U.  -Vhrahamst  has  reported  a  case  of  alcoholic  cirrhosis  occurring  in  a  baby  of 
sixteen  montlis.  and  Hermaiui  Ripgs  %  one  noted  in  a  boy  of  thirteen  years.  The 
latter  had  taken  whisky  in  small  quantities  over  a  period  of  two  and  one-half  years. 
His  hver  weiglied  1430  grams. — Ed.] 

The  habitual  abuse  of  ^^^ne  and  beer  may  also  produce  cirrhosis, 
although  not  so  frequently  as  the  abuse  of  distilled  liquors;  to  this  I 
can  testify  from  my  own  observations.  We  can  only  form  conjectures 
in  regard  to  the  exact  manner  in  which  alcohol  acts.  According  to 
Weintraud,^  alcohol  could  not  be  found  in  the  bile  after  experimental 
acute  poisoning;  and  yet  it  is  very  probable  that  it  is  carried  to  the  liver 
in  the  portal  vein,  the  fact  that  the  pathologic  processes  began  in  the 
periphery  of  the  lobules  speaking  in  favor  of  this  view.  The  fact  that 
no  one  has  so  far  succeeded  [vide  editorial  note  following. — Ed.]  in  pro- 
ducing experimental  cirrhosis  in  animals  by  the  administration  of  alcohol 
simply  shows  that  the  duration  of  the  intoxication  and  the  method  of  in- 
troducing the  alcohol  are  not  sufficiently  similar  to  the  conditions  actually 
existing;  it  appears  that  in  order  to  cause  cirrhosis  alcohol  must  be 
given  continuously  ever\-  day  and  in  frequently  repeated  doses. 

[Rosenfeld  ||  has  carried  out  a  series  of  experiments  with  reference  to 
the  influence  of  alcohol  upon  the  Uver.  After  re\'ie"uing  the  work  already 
done  upon  this  subject  he  states  that  he  fed  twice  daily  through  a  stomach- 
tube,  to  dogs  that  had  been  starved  for  six  or  seven  days,  3.5  to  4  c.c. 
of  90  ^c  alcohol  in  large  quantities  of  water.  The  animals  became  in- 
toxicated. The  poisoning  was  continued  as  long  as  practicable  and  the 
animals  were  then  killed  before  spontaneous  death  took  place.  The 
conclusions  arrived  at  from  the  autopsies  were  that  doses  of  3.5  to  4  c.c. 
of  alcohol  per  kilo  of  body- weight,  when  given  more  than  four  times 
daily,  result  in  the  deposition  in  the  Hver  of  more  than  22  ^  fat.  The 
amount  in  an  unpoisoned  animal  was  about  1  <^.  The  livers  of  these 
animals  were  poor  in  glycogen,  and  in  this  way  gave  e^^dence  that  alcohol 
not  only  exerts  an  influence  upon  the  albuminous  portions  of  the  cells, 
but,  also  upon  the  carbohydrate  retaining  function.  It  was  noted  that 
the  animals  that  were  given  a  few  large  doses  recovered  if  the  alcohol 
were  stopped.  \Mien  smaller  doses  were  given  constantly,  poisoning 
invariably  resulted.  Rosenfeld  declines,  however,  to  accept  the  results 
in  animals  as  explaining  all  the  observations  in  man. 

Ramond  **  has,  however,  produced  typical  alcoholic  cirrhosis  in 
animals  by  feeding  with  alcohol  in  combination  vr^Xh.  various  toxic  sub- 
stances. His  conclusions  were  that  as  a  result  of  toxemia  alone  the 
liver  degenerates  but  does  not  become  sclerotic.  He  injected  (1) 
alcohol;  (2)  toxins  of  bacillus  coli;  (3)  other  cultures  of  pathogenic 
micro-organisms,  and  (4)  alcohol  and  the  toxins  together.  The  ani- 
mals from  (1)  gave  a  picture  of  fatty  degeneration  after  four  months' 
feeding,  but  no  sclerosis;  (2)  after  seven  months  gave  no  result,  if  small; 

*  Med.  Chir.  Trans.,  1873,  p.  27;  cited  by  Charcot,  p.  220. 

t  R.  Abrahams,  Pediatrics.  Mar.  1,  1900. 

i  Biggs,  A',  y.  Med.  Record,  Sept.  3,  1890.      §  Quoted  by  Stadelmann,  page  105. 

II  Rosenfeld,  Centralhl.  f.  inn.  Med.,  Oct.  20.  1900. 

**  Ramond,  La  Presse  Med.,  April  21,  1897 
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when  larger  animals  were  used,  fatty  degeneration  was  noted,  but  no 
sclerosis.  (3)  Gave  no  result  except  septicemia.  (4)  After  ten  months 
gave  atrophy  of  the  hepatic  cells,  T\-ith  a  granular  and  pigmentary  de- 
generation, and  at  certain  points  fibrous  tracts  were  in  the  process  of 
formation.  These  fibrous  areas  almost  completely  encircled  one  or  more 
lobules, 

Marckwald  *  has  also  carried  out  a  series  of  experiments  on  the  same 
line  as  the  foregoing,  but  with  small  doses  of  antip3Tin  used  subcu- 
taneously,  instead  of  alcohol.  The  frogs  died  of  malnutrition  and  dropsy. 
The  liver-cells  (and  kidne3's)  showed  degeneration  but  no  regenerative 
processes.  In  small,  continued  doses,  the  drug  produced  hepatic  cir- 
rhosis as  a  reactive  process  against  the  destructive  process  in  the  paren- 
chyma. Injection  of  large  doses  led  to  acute  destruction  of  hepatic 
tissue. — Ed.] 

We  can  only  suggest,  in  the  follo-n'ing  general  way,  the  different  factors  that  lead 
to  cirrhosis  in  individual  cases :  concentration  of  the  alcohol,  drinking  on  an  empty 
stomach  or  a  full  stomach,  taking  it  in  one  or  in  many  doses  in  the  daj^,  irritation 
of  the  liver  by  excess  of  food,  and  individual  predisposition. 

The  other  possible  ingredients  of  alcoholic  beverages  are  also  of  importance  in 
this  connection.  These  are  in  part  fermentative  products,  in  part  artificial  additions, 
and  vary  with  the  nature  of  the  drink,  its  manufacture,  etc.  Among  them  may  be 
mentioned  amyl  alcohol,  and  other  alcohols  with  a  higher  boiling-point  than  ordinary 
ethyl  alcohol ;  also  the  aldehyds,  and  the  natural  and  manufactured  aromatic  sub- 
stances. 

According  to  Alhson,t  sedentary  habits  predispose  to  the  disease  He  found 
that  in  field-workers  alcoholic  cirrhosis  was  present  in  the  proportion  of  1  :  85; 
among  city  dwellers  who  led  a  sedentary  life,  1  :  25;  among  city  dwellers  who  in- 
dulged in  much  exercise,  1  :  42. 

[A  considerable  number  of  undoubted  cases  of  congenital  hepatic 
cirrhosis  have  been  reported  in  the  literature.  In  some  of  these  there 
has  been  discovered  a  syphilitic  taint  in  the  family  history,  and  in  many 
an  antecedent  history  of  alcoholism.  In  certain  other  cases  neither  con- 
dition has  seemed  to  be  present  in  the  parents  and  the  hepatic  disease 
has  remained  unexplained.  Among  the  most  important  cases  are  those 
reported  by  RoUeston  and  Hayne  C' Brit.  Med.  Jour.,"  Mar.  30,  1901; 
no  family  history  of  syphilis),  who  note  59  other  cases  as  on  record;  H. 
Neumann  ("Berlin,  klin.  Woch.,"  Bd.  xxx,  p.  445;  syphilitic  family 
history);  Parker.  Dunbar  and  Fisher  ("Lancet,"  Sept.  24,  1901 ;  several 
cases);  F.  X.  Walls  ("Pediatrics,"  Mar.  15,  1902).  There  are  many 
others. — Ed.] 

Syphilis  ranks  next  in  importance  to  alcohol.  Not  only  does  this 
disease  lead  to  the  formation  of  circumscribed  or  multiple  foci  of  in- 
flammation around  gummata,  that  later  are  converted  into  connective 
tissue,  but  it  also  produces  a  diffuse  form  of  interstitial  hepatitis  that  is 
analogous  to  alcoholic  cirrhosis.  Tliis  form  is  found  most  frequently 
in  children  '^dth  congenital  lues,  not  so  often  in  adults.  In  the  former  it 
assumes  the  form  of  smooth  cirrhosis,  the  so-called  "Feuerstein"  liver. 

TMiere  malaria  is  endemic,  it  frequently  leads  to  cirrhosis  of  the 
liver;  here,  too,  the  duration  of  the  primary  disease  and  other  con- 
comitant circumstances  exert  their  influence;  in  southern  Italy,  for 
instance,  malarial  cirrhosis  is  very  frequent;  in  other  parts  of  the  world 
(Baltimore  J),  and  the  tropics, §  it  is  comparatively  rare. 

*  Marckwald,  Munch,  med.  Woch.,  April  26,  1901. 

t  Archiv.  Gen.  de  Med.,  1888,  ii,  p.  294. 

j  Osier,  Practice  of  Medicine,  p.  440.  §  Hirsch,  Pathologic,  in,  p.  286. 
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Other  possible,  though  not  yet  established,  and  in  any  event  less 
frequent  causes  are:  cholera,  typhoid,  and  other  infectious  diseases 
(Botkin*),  scarlatina  (Osier)  [Duckworth  t  has  also  reported  a  similar 
ease. — Kd.].  gout,  rachitis  (Dickinson^).  The  interstitial  changes  in  the 
liver  that  occur  in  the  course  of  these  diseases  appear  clinically,  as  a 
rule,  insignificant;  this  is  also  true  of  the  more  extensive  forms  of  inter- 
stitial proliferation  that  are  seen  in  miliary  tulx-rculosis  of  the  liver 
(see  section  on  this  disease  and  the  complication  of  cirrhosis  with  peri- 
toneal tubcrculosu?). 

Chronic  perihepatitis  occasionally  seems  to  extend  to  the  interlobular 
tissues  and  in  this  manner,  to  produce  a  pathologic  picture  similar  to 
cirrhosis  § ;  in  other  cases  there  is  simply  a  capsular  compression  of  the 
organ,  and  in  this  way  indirectly  the  same  result  is  accomplished  (see 
"  Zuckergussleber"). 

Talma,  II  in  particular,  has  emphasized  the  possibility  of  the  development  of 
hepatitis  from  peritonitis;  this  author,  however,  furnishes  no  positive  proof  of  such 
an  occurrence,  simply  assuming  that  the  ''causes"  of  the  priman*'  disease  can  be 
directly  transferred  to  the  peritoneal  covering  of  the  organ  or  can  affect  the  liver 
through  the  lymph-channels. 

It  is  said  that  other  substances  besides  alcohol  may  be  absorbed  from  the  intes- 
tine and  produce  cirrhosis ;  among  these  are  mentioned  certain  condiments  (Curn,', 
Budd),  drastics  (Cantani  **),  and  lead. ft  In  view  of  the  great  prevalence  of  chronic 
alcohoUsm,  the  action  of  the  poison  can  hardly  ever  be  excluded,  and  it  would  appear 
likely  that  the  other  irritants  named  only  aid  in  the  production  of  cirrhosis. 

Many  of  the  French  authors  include  diabetes  among  the  causes  of  cirrhosis;  in 
Germany  we  are  inclined  to  regard  the  connection  of  the  two  diseases  as  a  matter  of 
chance,  or,  if  anything,  we  reverse  the  order  of  cause  and  effect.  Hanot  claims  that 
diabetic  cirrhosis  starts  from  the  central  venules  "  owing  to  the  excessive  quantity  of 
sugar  that  passes  through  these  channels"  (!  ?);  Saundby  ++  claims  to  have  seen 
moderate  degrees  of  interstitial  hepatitis  in  many  ( ! )  cases  of  diabetes. 

Grawitz,§§  from  an  isolated  obser^-ation,  suspects  the  extended  use  of  extractum 
filicis  maris  of  a  possible  influence  in  the  causation  of  cirrhosis. 

Welch  II II  describes  a  case  which  he  calls  cirrhosis  anthracotica,  in  which  the  liver 
was  filled  with  a  number  of  circumscribed  round,  oval,  or  elongated  foci  of  sclerotic 
tissue  that  were  colored  black  by  deposits  of  carbon.  Lancereaux  ***  has  obser\-ed 
similar  cases  in  copper  smelters. 

Sometimes  several  factors  act  together;  for  instance,  malaria  and 
whisky,  syphilis  and  whisky,  etc. 

[Longridge  ftt  and  others  have  called  attention  to  a  jocal  necrosis  that 
is  found  in  the  hepatic  substance  in  many  toxemias.  Heretofore  these 
foci  of  necrotic  tissue  have  been  looked  upon  as  h-rnphatic  nodules, 
commonly  found  in  typhoid  fever,  eclampsia,  etc.  Longridge  also  sug- 
gests that  these  foci  by  coalescing  may  produce  the  anatomic  picture  of 
acute  yellow  atrophy.  He  gives  an  elaborate  histologic  description  of 
the  necrotic  areas.     It  appears  at  least  possible  that  such  conditions  as 

*  Botkin,  also  Laura  and  Honorat,  Revxie  mens,  de  I'Enf.,  1887;  Siredey,  Rev.  dc 
Med.,  VI,  1886;  Bourdillon,  -4.ssoc.  frang.  p.  Vavanc.  des  sei.,  1891. 

t  Duckworth  ''  The  Sequels  of  Disease,"  Lancet,  April  4,  1896,  p.  907. 

i  Med.  chir.  Transactions,  i.ii,  p.  359;  f^chmidt's  Jahrb  ,  Bd.  cliv.  p.  284. 

§  French,  "Leberkrankheiten,"  ii,  p.  92.     Bassi,  Rev.  clinica,  1889. 

II  Talma,  Zeitschr.  /.  klin.  Med..  1896,  Bd.  xxvii,  p.  14. 

**  II  Morgagni,  Luglio,  1890. 

tt  Especiallv  noted  bv  French  obser^-ers:  Lafitte,  These  de  Paris,  1892,  p.  71. 
Potain.  La  Semaine  Med.'^  ISSS.  p.  230. 

tt  Saundbv.  The  Lancet,  1890,  ii,  p.  383.      §§  Berlin,  klin.  Woch.,  1894.  p.  1173. 

li  II  Johns  Hopkins  Hosp.  Bulletin.  1891,  Xo.  11 ;  Yearly  Report,  ii,  p.  194. 

***  Lancereaux,  Union  Medicale,  1886. 

ttt  Longridge,  Brit.  Med.  Jour.,  Sept.  21,  1901. 
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that  noted  by  Welch,  and  many  other  conditions  of  locaHzed  and  focal 
sclerosis,  may  be  the  result  of  just  such  an  antecedent  process  as  this 
focal  necrosis,  which,  instead  of  going  on  to  full  degeneration,  has  passed 
on  to  cicatricial  contraction  and  heahng.  In  this  process  we  may  also 
have  another  source  of  chronic  interstitial  hepatitis. — Ed.] 

There  are  a  number  of  cases  in  which  none  of  the  causes  mentioned 
can  be  made  responsible.  We  must  conclude,  therefore,  that  other  causes 
that  are  unknown  to  us  may  cause  the  disease;  it  seems  probable  that 
these  are  certain  poisons  that  are  absorbed  from  the  intestine,  par- 
ticularly toxins  of  bacterial  origin  (Bouchard).  ]\Iicro-organisms  may 
lodge  in  the  liver,  and  start  the  inflannnatory  process. 

[W^eaver  *  inoculated  guinea-pigs  "u-ith  a  bacillus,  apparently  of  the 
colon  group,  obtained  from  the  body  of  another  guinea-pig  diang  from 
apparently  natural  conditions.  In  guinea-pigs  inoculated  subcutaneously 
and  intraperitoneally  vriih  this  baciUus  there  were  found  in  one  or  two 
animals  eiddences  of  beginning  fibrous  change  in  the  hver,  and  in  one 
animal  there  was  not  only  marked  groT\-th  of  connective  tissue,  but  some 
bile-duct  prohferation. 

Adami  t  reported  the  finding  in  a  certain  number  of  cases  of  atrophic 
cirrhosis  of  the  hver  a  minute  micro-organism  in  the  hA'er  and  abdominal 
lymphatic  glands  which  closely  resembled  the  organism  found  in  infec- 
tive cirrhosis  of  the  liver  in  cattle.  The  same  organism  was  also  found 
in  certain  cases  of  hypertrophic  cirrhosis.  It  is  described  as  very  min- 
ute, difficult  to  stain,  and  appearing  as  a  small  diplococcus  which  when 
gro^m  in  broth  tended  to  assume  a  distinctly  baciUarj^  form.  In  a 
later  communication  in  the  same  journal  Adami  reports  the  finding  of 
this  same  poorly  stained  organism  in  the  liver-cells  within  twenty-four 
hours  after  the  injection  of  colon  baciUi  or  of  growths  of  this  minute 
diplobacillus  into  the  ear  vein  of  rabbits.  "^Miile  Adami  at  first  beheved 
that  in  this  finding  he  had  an  explanation  of  the  occurrence  of  cirrhosis 
of  the  hver  in  the  human  being,  he  later  modified  his  -views  after  finding 
that  there  could  be  almost  always  found  in  non-cirrhotic  livers  the  same 
organism,  although  in  smaller  number  than  in  those  wdth  distinct  sclerotic 
change.  In  a  later  communication  ±  he  stiU  further  emphasized  the 
view  that  this  supposedly  new  variety  of  micro-organism  was  simply  a 
changed  form  of  colon  baciUus.  "V\Tiile  the  original  apparent  importance 
of  the  finding  has  been  somewhat  diminished  by  Adami's  further  re- 
searches, his  discovery  is  by  no  means  "uithout  interest,  although  it 
cannot  at  the  present  time  be  determined  whether  the  excess  in  the 
numbers  of  this  bacillus  has  any  etiologic  relation  to  the  anatomic 
change  in  the  liver.  The  finding  of  the  diplococcus  form  of  the  colon 
baciUus  in  cirrhosis  of  the  hA'er  has,  however,  a  considerable  bearing  upon 
the  bactericidal  function  of  this  organ.  In  marked  cases  of  cirrhosis  of 
the  hver  this  form  of  the  colon  baciUus  is  found  in  larger  number  and 
possesses  greater  staining  capacity  than  in  the  normal  organ.  In  addi- 
tion to  this,  Adami  found  that  on  injecting  into  the  ear  vein  of  rabbits 
either  colon  bacilli  (the  ordinary  form)  or  cultures  of  the  diplococcus 
formerly  described  by  him,  these  organisms  were  found  in  large  numbers 
in  the  liver-ceUs,  while  the  bile  of  the  animal  remained  sterile.     The  two 

*" Contributions  to  the  Science  of  Medicine";  Dedicated  to  Professor  Welch, 
1900,  p.  297. 

t  Montreal  Med.  Jour.,  July,  1898,  p.  485. 

t  "Trans.  Assoc.  Amer.  Phys.,"  1899,  vol.  xiv,  p.  300. 
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facts  taken  tofjothcr  certainly  point  to  a  marked  Ijactericidal  function 
possessed  by  the  hepatic  cells. — Ed.] 

Many  of  the  Trench  authors  also  speak  of  the  cirrhosis  of  dyspep- 
tics.* 

Alcoholism  is  so  wide-spread,  however,  that  it  will  be  necessary  to 
analyze  carefully  each  individual  case  before  accepting  dyspepsia  as 
the  only  cause  of  the  disease.  It  is  possible  that  morbid  products  of 
digestion  act  deleteriously  in  combination  with  alcohol,  or  that  the 
alcohol  promotes  the  formation  of  these  morbid  products. 

[Reference  should  also  be  made  to  malignant  growths  as  a  caase  of 
hepatic  cirrhosis.  W.  W.  Ford.f  among  others,  reports  a  case  of  sarcoma 
of  the  liver,  in  which  the  liver  showed  a  marked  cirrhotic  change.  No 
cause  was  evident  other  than  the  malignant  growth.  A  number  of 
cases  of  the  same  condition  (cirrhosis)  associated  ^^'ith  cancer  of  the  liver 
were  reported  and  discussed  in  a  symposium  before  the  Pathologic  Society 
of  London.  J  In  a  number  of  these  cases,  also,  there  was  no  cause  e\ddent 
other  than  the  carcinomatous  change. — Ed.] 

As  in  aU  other  diseases,  individual  predisposition  is  an  important 
factor. 

Sometimes  several  brothers  and  sisters  are  afficted  (Staples,§  "children  of  a 
drunkard").  In  a  case  of  this  kind  that  came  under  my  own  obser\-ation  both 
brothers  were  drinkers.  [Hasenclever  ||  reports  three  cases  of  hypertrophic  cirrhosis 
of  the  liver  of  the  type  described  by  Hanot,  in  three  children  of  the  same  family, 
probably  the  subjects  of  congenital  syphilis. — Ed.] 

General  Outline  of  the  Disease. — The  first  stages  of  a  chronic  in- 
flammation of  the  liver  which  ultimately  lead  to  cirrhosis  produce  no 
symptoms  for  a  number  of  years.  In  a  small  number  of  cases  the  signs 
of  active  h^'peremia  are  found  during  this  period,  "uith  a  feeling  of  pres- 
sure in  the  right  hypochondrium.  tenderness  and  enlargement  of  the 
hver.  sometimes  gastric  disturbances,  fever,  and  icterus.  These  symp- 
toms seem  to  appear  in  attacks  of  short  duration;  they  are  vague,  and 
by  no  means  characteristic.  As  a  rule,  the  shrinking  and  contraction 
of  the  tissues  are  well  advanced  by  the  time  typical  symptoms  appear. 
These  are  seen  in  the  organs  in  the  area  of  the  portal  system,  and  affect 
the  general  health;  they  include  cUsturbance  of  the  appetite  and  of  the 
digestion,  a  feehng  of  pressure  in  the  epigastrium,  and  bloating  from 
ascites.  As  ascites  often  replaces  a  pre^'iously  fat  abdomen  the  general 
emaciation  is  often  not  perceived  by  the  patient ;  the  skin  grows  grapsh 
in  color,  finally  light  yellow;  the  Hver  will  now  be  found  decreased  in  size, 
and  the  spleen  enlarged. 

In  alcoholic  cirrhosis  the  effects  of  the  general  intoxication  are  often 
seen  in  other  organs  besides  the  Hver:  A'iz..  the  heart  and  the  kidneys. 
"VMien  this  is  not  the  case,  the  cachexia  graduaUy  increases  and  certain 
mechanical  disturbances  of  respiration,  circulation,  and  digestion  foUow 
the  further  development  of  ascites.  As  a  rule,  the  patient  succumbs 
to  these  disorders  •uithin  a  few  months  after  the  appearance  of  the  first 
serious  s^Tnptoms;  in  other  cases  hematemesis,  intestinal  hemorrhage, 
^'iolent  diarrhea,  or  an  acute  organic  disease  brings  on  a  fatal  termination 
at  a  stiH  earHer  period. 

Pathologic   Anatomy. — A  cirrhotic  Hver  is,  as   a  rule,  decidedly 

*  Boix,  These  de  Paris,  1894.  f  Amer.  Jour.  Med.  Sci.,  Oct..  1900,  p.  413. 

t  "Transactions,"  Lancet,  Jan.  19,  1901.  §  Staples,  Lancet,  May,  1S86. 

II  Berliner  klin.  Woch.,  Nov.  7,  1898. 
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smaller  than  normal;  this  is  particularly  true  of  the  left  lobe.  The  sur- 
face presents  round  protuberances  that  are  as  large  as  a  millet-seed  or  a 
pea;  these  are  usually  covered  by  a  thickened  layer  of  serosa,  and  con- 
sequently do  not  show  their  pecuhar  color  so  well  on  the  surface  of  the 
organ  as  on  cross-section,  when  they  vary  in  color  from  Hght  yellow  to 
greenish-yellow  and  brown.  They  are  separated  from  one  another  by  a 
reticulum  of  whitish  or  reddish-gray  connective  tissue,  the  meshes  and 
the  single  strands  of  which  vary  greatly  in  size.  From  these  meshes 
single  granules  protrude.  On  microscopic  examination  it  will  be  found 
that  each  granule  corresponds  to  one  or  several  hepatic  lobules.  The 
size  of  these  lobules  is  markedly  reduced  and  their  typical  structure 
changed  as  a  result  of  the  arrangement  of  the  vessels.  In  some  livers 
the  lobules  mil  be  found  to  be  of  about  equal  size,  in  others  of  different 
sizes  (monolobular  and  multilobular  cirrhosis).  Occasionahy  single  lob- 
ules appear  to  be  subdivided;  they  are  sometimes  outlined  clearly 
against  the  connective  tissue,  and  again  their  boundaries  are  indistinct. 
The  hepatic  cells  under  these  conditions  may  be  infiltrated  either  with 
fat,  with  bile-pigment,  or  some  other  brownish  pigment ;  some  show  no 
changes  except  that  they  vary  in  size.  Certain  of  the  capillaries  of  the 
lobules  are  dilated. 

The  connective  tissue  is  principally  fibrous,  though  in  places  a  great 
many  cells  are  seen  and  are  to  be  traced  here  and  there  between  the 
columns  of  hver-cells. 

According  to  Frerichs,  and  of  late  Hohenemser,*  elastic  fibers  are  always  present 
in  this  connective  tissue  (demonstrable  by  orcein).  The  more  advanced  the  con- 
striction, the  more  conspicuous  these  fibers.  They  may,  in  fact,  constitute  the 
greater  portion  of  the  connective  tissue.  It  is  probable  that  they  originate  from  the 
sheatlis  of  the  smaller  arteries  and  portal  branches. 

[Flexner  f  has  published  some  very  thorough  studies  in  regard  to 
the  nature  and  distribution  of  the  new  tissue  formation  in  cirrhosis  of 
the  hver.  He  concludes  that  (1)  in  all  forms  of  cirrhosis  the  white 
fibrous  tissue  is  increased.  (2)  Along  with  this  new  tissue  there  is  formed 
elastic  tissue  which  is  derived  from  preexisting  elastic  fibers  in  the  blood- 
vessels and  hepatic  cells.  (3)  Both  forms  of  tissue  may  in  all  kinds  of 
cirrhosis  penetrate  into  the  lobules.  This  penetration  takes  place  along 
the  line  of  the  capillary  walls  and  follows  the  architecture  of  the  reticulum. 
The  chief  distinction  between  the  histology  of  atrophic  and  hypertrophic 
cirrhosis  depends  on  the  degree  of  extralobular  growth,  and  the  freedom 
with  which  the  lobules  are  invaded.  In  the  hypertrophic  form  there 
would  appear  to  be  less  interlobular  groA\'th  and  an  earlier  and  finer 
intralobular  gro^\iih.  (4)  Alterations  in  the  reticulum  per  se  seem  to 
constitute  a  hypertrophy  rather  than  a  hyperplasia  of  fibers. — Ed.] 

Within  the  connective  tissue  we  see  numerous  tortuous  bile-flucts, 
arranged  in  a  ramifying  network;  their  lumen  varies  markedly  in  size, 
and  the  cells  fining  them  are  either  cuboid,  or  flat,  or  resemble  hver-cells. 
Their  connection  "uith  the  bile-passages  can  be  demonstrated  by  injec- 
tion; they  constitute  in  part  efferent  channels  of  hver  lobules  that  have 
perished,  and  in  part  represent  gemune  new-formations. 

The  blood-vessels  that  are  formed  in  the  new  tissue  are  numerous, 
patulous,  thin-walled,  and  resemble  erectile  tissue.  By  injection  it  can 
be  shown  that  they  belong  to  the  system  of  the  hepatic  artery,  and  are 

*  Virchow's  Archiv,  1895,  Bd.  cxl,  p.  193. 
t  Univ.  of  Penna.  Med.  Mag.,  Nov.,  1900. 
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not  rolatod,  or  hut  distantly  related,  to  the  portal  .system.*  The  inter- 
lobular hraiu'hes  of  th(^  portal  vein  show  a  thickening  of  their  walls,  and 
occa.sionally  endophlehitis  ohliteraiLs. 

Rather  less  fretjuently  than  the  granular  liver  is  occasionally  seen 
the  atrophic  cirrhotic  liver  with  a  smooth  or  almost  smooth  surface. 
The  capsule  of  the  organ  is  thickened,  and  has  a  reddish-gray  color  with 
a  tinge  of  yellow.  Although  dilTering  macroscojjically  from  the  granular 
form  on  the  outside,  this  variety  will  be  found  to  show  the  same  micrf>- 
scopic  changes;  the  difTerence  consists  simply  in  a  more  uniform  jtrolifera- 
tion  of  the  connective  tissue,  so  that  the  lolmles  or  grouj)s  ui  lobules  are 
not  isolated.  There  are  all  intermediate  stages  between  these  two  forms, 
from  the  smooth  and  finely  granular  to  the  coarsely  granular  Uver  with 
the  irregular  surface. 

This  atrophy  of  the  liver  with  proliferation  of  connective  tissue  is 
the  final  stage  in  a  process  of  many  years'  duration.  Not  only  in  its 
initial  stages,  but  even  in  more  advanced  periods,  the  process  produces 
only  very  slight  disturbances,  so  that  the  anatomy  of  the  early  stages 
can  only  be  studied  in  individuals  who  have  died  of  some  other  disease. 
I  agree,  however,  with  Leichtenstern  in  saying  that  the  opportunity  to 
study  this  stage  frequently  occurs,  and  especially  in  Kiel.  The  inter- 
lol)ular  connective-tissue  changes  may  be  overlooked  macroscopically, 
and  the  only  manifestation  of  their  presence  may  be  hardness  of  the  organ; 
they  are  often  determined  for  the  first  time  by  the  microscope. 

The  connective-tissue  proliferation  is  first  seen  in  the  region  of  the  portal  branches 
either  in  regular  distribution  or  particularly  developed  in  certain  interstices,  so  that 
later  on  either  whole  lobules  or  groups  of  lobules  are  inclosed  within  the  strands  of 
connective  tissue  {monolobular  and  multilobular  cirrhosis).  This  form  of  cirrhosis 
is  called  venous  by  French  authors,  on  account  of  its  origin  in  the  venous  branches 
of  the  portal  vein  (in  contradistinction  to  biliary).  According  to  Sabourin,  the 
prohferation  often  starts  simultaneously  from  the  portal  and  the  central  venules; 
such  forms  are  called  bivenous  cirrhoses.  In  this  form  also  proliferation  may  occur 
into  the  lobule  and  cause  a  splitting  of  the  latter  in  such  a  manner  that  the  different 
nodules  often  consist  of  portions  of  one  lobule.  In  rare  cases  Sabourin  claims  that 
the  central  veins  of  the  lobules  may,  even  in  cases  of  alcoholic  origin,  be  the  only 
starting-point  of  the  cirrhotic  process;  there  is  then  often  combined  with  the  latter 
a  fatty  degeneration  of  the  liver. 

According  to  Aufrecht,  no  increase  of  connective  tissue  occurs  in  atrophic  cir- 
rhosis; he  claims  that  the  disease  is  primarily  one  of  the  liver-cells;  and  that  these 
undergo  atrophic  changes,  and  are  converted  Into  narrow  spindles  that  contain  no 
nuclei.     [Vide  foregoing  editorial  note  quoting  Flexner's  studies. — Ed.] 

I  am  not  inclined  to  beheve  that  the  proliferation  of  connective  tissue 
per  se  causes  an  increase  in  the  size  of  the  liver,  because  of  the  physiologic 
fluctuation  in  the  size  of  the  organ,  and  because  of  the  influence,  par- 
ticularly in  drunkards,  which  fatty  infiltration  and  hyperemia  (active 
and  passive)  exert  upon  its  volume.  These  very  factors  help  greatly  to 
determine  the  size  and  the  color  of  the  organ  also  in  the  later  stages  of 
the  disease. 

Owing  to  the  progressive  proliferation  of  connective  tissue  in  the 
vicinity  of  the  interlobular  portal  branches,  the  blood-supply  of  the 
lobules  is  interfered  ■^  ith ;  at  the  same  time,  these  structures  are  con- 
stricted by  the  contracting  tissues.  In  this  manner  atrophy  of  the  cells 
and  partial  obliteration  of  the  capillaries  are  brought  about.  The  dis- 
appearance of  the  cells  is  often  preceded  by  changes  in  their  protoplasm, 
especially  by  fatty  degeneration;  these   changes   are  in  part   passive 

*  Frerichs,  Atlas  ii,  Taf.  ni. 
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(necrobiotic),  in  part  active,  produced  directly  by  the  action  of  the 
morbid  agency. 

Partial  regeneration  of  the  liver  tissues,  it  appears,  may  occur  in  spite  of  and 
alongside  of  all  these  changes.  This  is  most  pronounced  in  the  adenomatous  nodules 
that  are  often  seen  in  cirrhotic  livers.  These  are  as  large  as  lentils  or  hazelnuts, 
yellowish-gray  in  color,  and  consist  of  liver-cells.  The  cells  are  arranged  in  col- 
umns, as  in  the  lobviles ;  with  this  difference,  however,  that  the  rows  are  broader,  and 
the  individual  cells  are  imequal  in  size.  Some  are  very  large,  with  enormous,  mul- 
tiple nuclei.  These  adenomata  resemble  active  neoplasms;  and  are  sharply  out- 
lined against  the  surrounding  tissues;  they  are  often  very  numerous,  and  have  a 
tendency  to  fatty  degeneration.  They  are  not  found  in  cirrhosis  of  the  liver  alone, 
but  occur  so  frequently  that  a  relationship  between  the  two  conditions  must  be 
assumed.  They  are  probably  the  expression  of  some  tendency  to  regeneration. 
The  large  hypertrophic  nodules  that  are  occasionally  seen  witliin  the  liver  tissues 
in  cirrhosis  probably  belong  to  the  same  class  (Sabourin,  Kelsch,  Kiener,  Pennato). 

As  a  result  of  the  destruction  of  so  many  of  the  capillaries  of  the  lob- 
ules, the  total  lumen  of  the  blood-vessels  within  the  organ  is  reduced,  and 
we  see,  as  a  result,  the  effects  of  portal  stasis ;  the  great  overdevelopment 
of  the  capillaries  of  the  hepatic  artery  cannot  compensate  this  defect. 
At  the  same  time  the  contracting  connective  tissue  may  occlude  some  of 
the  larger  branches  of  the  portal  vein,  or  capillaries  may  be  occluded  here 
and  there  by  the  pressure  of  swollen  neighboring  liver-cells.  The  portal 
vein  itself  is  dilated  as  far  up  as  its  bifurcation  and  the  starting-point  of  its 
first  branches;  its  walls  are  thickened  by  an  overgrowth  of  endothelial 
tissue  as  a  result  of  endophlebitis  and  periphlebitis.  We  will  discuss  the 
effect  of  these  changes  when  speaking  of  the  general  symptoms  of  cirrhosis. 
They  first  become  evident,  in  many  instances,  at  a  late  stage  of  the  disease, 
so  that  granular  atrophy  of  the  liver  may  be  found  incidentally  during  an 
autopsy  on  a  case  that  has  died  of  some  altogether  independent  condition. 

Symptomatology. — Prodromal  Symptoms. — The  initial  stage  of 
chronic  hepatitis  usually  runs  its  course  without  causing  any  symptoms ; 
when  they  do  appear,  they  are,  as  a  rule,  the  manifestation  of  some  accom- 
panying disease,  as,  for  instance,  gastro-intestinal  catarrh  in  drunkards, 
evidenced  by  loss  of  appetite,  symptoms  of  pressure  in  the  stomach-region, 
diarrhea,  etc.  The  feeling  of  fulness  in  the  epigastrium  and  the  right 
hypochondrium  is  increased  particularly  after  eating,  in  cases  in  which 
the  liver  is  enlarged,  or  in  which  there  is  general  adiposity  of  the  ab- 
domen, as  a  result  of  fatty  infiltration.  Occasional  brief  attacks  of  pain 
in  the  liver  are  due  to  transient  digestive  hyperemia.  These  may  even  be 
accompanied  by  fever,  swelling,  and  pain  that  may  persist  for  several 
days. 

Liver. — In  subjects  that  are  later  afflicted  with  cirrhosis,  the  hver  will 
often  be  found  enlarged  for  years  before.  As  we  have  said,  this  is  not  so 
much  due  to  the  connective-tissue  hyperplasia  as  to  other  circumstances, 
such  as  fatty  infiltration,  fluxionary  or  stasis  hyperemia.  The  enlarged 
organ  is  more  resistant  than  normal  and  more  readily  palpable,  also  more 
sensitive. 

The  enlargement  in  these  cases  is  not  characteristic  of  the  disease  and  not 
different  from  other  forms.  Borelli  *  claims  that  the  upper  boundary  is  forced 
upward  partly  as  the  result  of  meteorism,  and  partly  owing  to  paresis  of  the  dia- 
phragm following  perihepatitis. 

*  Verhandlungen  der  phys.  med.  Gesellsch.  z.  Wilrzburg,  Neue  Folge,  Bd.  viii, 
1875,  p.  87. 
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A  decrease  in  the  size  of  the  orj^aii  is  more  (lidicult  to  dctcrmiiK'  than 
an  eMliir^ciuciit.  The  proof  (if  tlio  former  is  the  disappcaruMct'  ui  the 
h)\vc'r  houiulary  into  the  cupohi  of  the  diaphragm.  This  is  no  j)ositive 
criterion,  for  nieteorisin  may  prochice  the  same  effect ;  em])hysema  of  the 
hnifijs  may  also  aid  in  di*creasin<^  the  area  of  duhiess  of  the  wiiole  or^an;  on 
tlie  other  hand,  adhesions  may  ])revent  the  movement  of  th(!  lower  margin 
upward.  Karly  atrophy  of  the  left  lobe  Is  imi)ortant  and  significant;  if 
this  occurs,  the  presence  of  the  left  lobe  in  the  ei)iga.strium  can  no  longer 
be  determined.  As  a  rule,  the  study  of  the  size  of  the  organ  is  performed 
by  percussion,  and  it  may  haj^jDen  that  in  cirrhosis  there  is  no  hepatic 
dulne.ss  whatsoever  in  the  mammillary  line.  Palpation,  for  reasons  men- 
tioned, is  often  imi)ossil)le  in  cirrhosis;  in  certain  other  ca.ses  the  nodules 
can  l)e  distinctly  iv\i  and  the  margin  distinctly  palpated. 

If  ix'rihei)atitis  exists,  friction  sounds  can  be  felt  and  heard.  At  the 
same  time,  there  may  be  local  tenderness,  while  the  other  subjective  symp- 
toms in  the  hepatic  region  have  disappeared;  particularly  during  the 
period  of  contraction. 

Icterus  is  not  a  typical  symptom  of  atrophic  cirrhosis.  In  many 
cases  it  is  altogether  absent,  in  others  present  to  a  slight  degree;  con- 
spicuous jaundice  is  rare,  and  usually  points  to  some  complication  in  the 
bile-passages. 

The  results  of  the  disease  of  the  liver  are:  (1)  Disturbances  in  the 
circulation  of  the  portal  system;  (2)  reduced  functional  activity  of  the 
atrophying  gland ;  (3)  secondary  results  of  these  two  disturbances. 

The  circulatory  disturbances  are  the  most  conspicuous.  As  com- 
pression of  the  portal  capillaries  takes  place,  stasis  of  blood  results  through- 
out the  portal  area,  and  leads  to  congestion  of  the  spleen  and  the  intestinal 
tract.  This  may  be  favored  by  the  absence  of  valves  in  the  portal  veins. 
The  most  conspicuous,  though  at  the  same  time  one  of  the  latest  symp- 
toms, is  ascites.  Hyperemia  from  stasis  of  the  gastric  and  intestinal 
mucosa  is  seen  at  a  much  earlier  stage  and  produces  functional  disorders  of 
these  organs ;  even  in  the  absence  of  alcoholism,  lack  of  appetite,  oppression 
after  eating,  etc.,  may  occur.  Sometimes  diarrhea  relieves  the  congested 
capillaries,  or  atony  exists  ^^'ith  constipation  or  meteorism.  Venous 
hyperemia  seems  to  lead  to  a  reduction  of  the  normal  secretions  as 
well  as  to  a  lessening  of  the  peristaltic  acti^'ity,  and  absorbing  power  of 
the  intestine. 

Fr.  Mviller,  even  in  the  presence  of  ascites,  failed  to  find  the  absorption  of  the 
ingesta  reduced;  fat  resorption,  too,  was  normal,  so  that  sufficient  bile  entered 
the  intestine;  if  diarrhea  was  present,  and  as  a  result  water  absorption  was  reduced, 
the  assimilative  power  was  also  diminished. 

Other  authors,  however,  disagree  with  this  statement:  Fawitzky  (discussion  of 
the  older  literature)  finds  that  nitrogenous  material  is  poorly  absorbed  (in  one  case 
13.8  ^c  of  the  ingested  nitrogen  in  the  stools) ;  Miinzer,  on  the  other  hand,  calls  atten- 
tion to  the  relatively  small  amount  of  urinary  nitrogen  (61  ^);  it  seems,  there- 
fore, that  in  serious  cases  26.9  %  of  nitrogen  is  retained  (!?).  Miinzer  regained 
only  58  %  of  the  nitrogen  from  the  urine. 

Hemorrhoidal  tendencies  should  be  increased  by  stasis  in  the  portal 
system,  but  are  not  very  troublesome  in  this  disease. 

Portal  stasis  produces  induration  and  swelling  of  the  spleen.  The 
former  or  latter  condition  may  predominate;  if  the  first  is  present,  how- 
ever, the  second  cannot  fully  develop.     According  to  Frerichs  and  H. 

*  Verhandlungen  des  Congresses  fiir.  inn.  Med.,  1SS7,  p.  408. 
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Lange,   enlargement  of   the   spleen  is   seen  in   one-half  of  the  cases; 
according  to  Bamberger,  in  nine-tenths. 

It  seems  doubtful  whether  the  enlargement  of  the  spleen  is  due  to  stasis 
alone;  for  the  spleen  in  the  congestion  of  cardiac  disease  has  a  different 
appearance,  is  more  solid,  is  darker,  and  not  so  large  as  in  cirrhosis.  In 
the  latter  disease  swelling  of  the  spleen  appears  very  early,  before  other 
symptoms  of  stasis,  and  a  hyperplastic  condition  of  the  pulp  followed  by 
a  connective-tissue  increase  are  noted  (Oestreich).  It  appears,  there- 
fore, that  active  processes  occur  also  in  the  spleen  and  vary  with  the  pri- 
mary cause  of  the  disease.  In  malaria  and  syphilis  the  direct  influence  is 
known.  It  is  also  probable  that  in  different  subjects  the  spleen  may  show 
variations  in  its  elasticity,  so  that  it  responds  to  congestion  in  a  varying 
manner. 

Bouchard  and  Leudet*  have  reported  systolic  blowing  over  the  spleen  similar 
to  the  placental  murmur. 

Ascites  is  one  of  the  late  symptoms  of  the  disease,  although  the  serous 
lining  of  the  intestine  probably  is  congested  very  early  in  the  disease,  and 
may  cause  an  increased  exudation  of  fluid  into  the  peritoneal  cavity. 
This  exudate  is,  however,  reabsorbed  by  the  lymphatics  of  the  diaphragm 
and  the  parietal  peritoneum,  which  are  independent  of  the  portal  systemf ; 
for  this  reason  ascites  appears  only  when  the  exudate  is  so  massive  that 
these  channels  grow  insufficient. 

As  a  rule,  the  Uver  is  contracted  at  the  time  of  the  appearance  of  ascites,  but 
this  is  not  always  the  case;  it  is  sometimes  enlarged.  This  may  be  due  to  com- 
plications (stasis,  fatty  infiltration),  or  enlarged  Uver-ceUs  may  exercise  pressure 
upon  the  portal  capillaries. 

Shght  degrees  of  ascites  cause  no  trouble;  occasionally  the  physician 
will  be  surprised  to  find  a  considerable  degree  of  ascites,  and  particularly 
in  patients  who  have  habitually  a  large,  obese  abdomen. 

Less  often  ascites  appears  suddenly  after  some  injury,  as  a  cold  in  the 
abdomen  (Potain).J  The  fluid  is  freely  movable,  the  intestine  pressed 
against  the  spinal  column,  and,  as  a  result,  a  tympanitic  sound  is  only  per- 
ceptible on  deep  percussion. 

The  fluid  is  generally  of  a  clear  yeUow  color,  specific  gravity  1012  to 
1014,  and  contains  albumin  0.6  %  to  1.2  %.  Bile-pigment  and  sugar  are 
rare ;  sometimes  a  little  blood  will  be  found  as  a  result  of  the  congestion. 
Sometimes  the  latter  condition  will  cause  a  subacute  peritonitis,  that  may 
be  hemorrhagic  in  type;  in  such  cases  the  fluid  is  heavier,  coagulates 
more  readily,  contains  more  albumin,  and  possibly  some  blood. 

[Bar  j  on  and  Henry  §  regard  hemorrhagic  pleural  and  peritoneal 
effusions  as  rare  occurrences  in  hepatic  cirrhosis.  They  report  four  cases 
that  have  come  under  their  observation.  Two  cases  presented  both 
hemorrhagic  pleurisy  and  ascites. — Ed.] 

As  in  the  case  of  other  forms  of  ascites,  edema  of  the  lower  extremities 
and  a  reduction  of  the  urinary  excretion  follow  the  compression  of  the 
veins  of  the  lower  half  of  the  body.  In  severe  degrees  the  diaphragm  is 
pressed  upward,   and  respiration  and  heart  action  are  impeded.      If 

*Revue  de  med.,  1890.  p.  868. 

t  Quincke,  "Ascites,"  Deutsches  Archiv  jiir  klin.  Med.,  1882,  Bd.  xxx. 

tSemaine  Med.,  1888,  p.  9.  ^  Lyon  Medicale,  June  19,  1890. 
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ascites  develops  duriiif!;  the  course  of  uiiconiplicutcd  (!)  cirrhosis,  it  rarely 
disappears. 

MacDoiKilil  *  reports  two  sucli  cases  in  uliicli  nsfitcs  (lisappr-arcd  after  31  and 
(')()  puiu-turcs  respectively:  Casatif  perlornied  puncture  111  times,  [t'lieadie,  in 
his  Liinileian  lectures  (1!H)()),  mentions  a  ease  tiiat  livecj  eiijlit  years  from  the  onset 
of  the  cirrhosis  witii  ascites.  He  was  tapjjcd  11)  times,  the  last  time  eiglit  years 
before  death.  Another  ease  was  still  living  twelve  years  after  first  coining  under 
observation.    The  last  tapping  was  done  two  years  before  the  report  waa  made. —  Ku.] 

If  stasis  is  very  severe,  the  capillaries  of  the  stomach  and  intestine  may 
burst  and  cause  vomiting  of  blood  antl  the  passage  of  blood  in  the  stools; 
it  may  be  that  occasionally  a  gastric  ulcer  will  develop  from  hemor- 
rhagic erosion  of  the  gastric  mucosa. 

As  a  result  of  the  increase  of  pressure  in  the  portal  system,  the  collat- 
eral veins  are  enlarged,  c.  g.,  the  hemorrhoidal  vein  X  leading  to  the  hyi)o- 
gastric  vein;  the  inferior  esophageal  veins  that  anastomose,  on  the  one 
hand,  with  the  vena  corona  ventriciili,  and,  on  the  other,  with  the- vena 
azygos;  also  the  vessels  running  in  the  ligamentum  hepatis,  and  in  the 
perihepatic  tissue  (these  are  newly  formed  vessels).  The  latter  form  a 
direct  connection  between  the  liver  and  the  diaphragm.  Within  the  liga- 
mentum teres  a  vein  of  some  1  to  6  mm.  in  diameter  establishes  a  connec- 
tion between  the  portal  system  and  the  veins  of  the  abdominal  wall ;  a  part 
of  the  portal  blood  escapes  through  this  channel  and  empties  itself  into  the 
upi)er  epigastric  veins.  As  a  result  the  subcutaneous  vessels  of  the 
abdominal  wall  in  the  vicinity  of  the  navel  are  dilated  and  can  be 
distinctly  seen ;  at  the  same  time  the  skin  becomes  slightly  edematous. 

The  shape  and  the  caliber  of  these  dilatations  vary  greath"^  in  rare 
cases  only  is  the  fantastic  name  caput  mcdusce  jitstified.  The  radiating 
group  of  blood-vessels  around  the  umbilicus  must  not  be  confounded  with 
the  network  of  dilated  vessels  that  connect  the  superior  and  inferior  epi- 
gastric veins,  and  that  are  seen  in  every  form  of  ascites  (even  though  not 
of  portal  origin) ,  and  that  constitute  collaterals  of  the  compressed  infe- 
rior cava. 

Some  authors  consider  the  vein  in  the  ligamentum  teres  as  a  rudiment  of  the 
umbilical  vein  (Bamberger,  §  Hoffman,  ||  Baumgarten**;  others  regard  it  as  a  para- 
umbilical vein  entering  into  it,  or  as  an  accessory  portal  vein. 

It  can  be  shown  by  compression  that  the  blood  flows  from  the  navel  in  the 
umbilical  garland  of  vessels;  sometimes  a  murmur  can  be  felt  and  heard  in  these 
vessels  (Bamberger,tt  loc.  cit.,  page  519).  ^'on  JackschJt  heard  and  felt  a  buzzing 
sound  between  the  umbilicus  and  the  xyphoid  process,  which,  as  the  autopsy 
showed,  probably  originated  in  the  dilated  vena  coronaria  ventriculi. 

Leyden  observed  that  the  ductus  Arantii  had  remained  patulous  in  one  case; 
Drummond,§§  in  another  instance,  saw  a  ■commmiication  between  the  paraum- 
bilical vein  tlirough  an  abdominal  vein  with  the  right  iliac  vein. 

Although  these  veins  all  help  divert  the  portal  blood,  they  are  not 
capable  (compare  an  Eck  fistula)  of  carrying  ofT  all  the  surplus  and  of 
reestablishing  a  normal  vascularity,  and  in  this  manner  removing  the 

*Med.  News,  Oct.,  1SS9;  "Jahresbericht,"  n,  p.  297. 

t  II  raccoglitore  viedicn,  Aug.  20.  1S93. 

X  Z.  B.  Drummond,  Brit.  liled.  Jour.,  Feb.,  18S1 ;  and  "Jahresbericht,"  ii,  p.  289. 

I "  Krankheiten  dcs  chvlopoetischen  Systems,"  p.  520. 

WCorrvspomhnzbl.  f.  Schivcizcr  Acrztc,  1872. 

**BuU.  do  I'Acad.  de  Soc.  Med.,  1859,  t.  xxiv,  p.  9-43. 

ttKoppel,  Dissertation,  Marburg,  1885.        JJ  Jaksch,  Pragcr  med.  Woch.,  1895. 

§§  Drummond,  Brit.  Med.  Jour.,  Feb.  4,  1888. 
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ascites.*  Whenever  this  occurs,  we  must  assume  that  the  hver  itself  has 
become  more  passable  to  fluid. 

Occasionally,  profuse,  fatal  hemorrhage  occurs  from  the  dilated 
esophageal  veins;  the  blood  is  in  such  cases  poured  into  the  stomach 
(compare  page  707). 

[Preblef  has  analyzed  60  cases  of  fatal  gastro-intestinal  hemorrhage  in 
cirrhosis  of  the  hver.  He  concludes  that  it  is  infrequent  but  not  rare ;  that 
in  the  majority  of  cases  the  cirrhosis  is  atrophic,  but  may  be  hypertrophic ; 
that  in  one-third  of  the  cases  the  first  hemorrhage  is  fatal,  but  that  in  the 
remainder  the  hemorrhages  may  continue  at  intervals  for  a  long  period; 
that  esophageal  varices  are  present  in  80  %,  and  that  in  more  than  half  of 
these  macroscopic  ruptures  are  present ;  that  in  certain  cases  fatal  hemor- 
rhage can  occur  without  esophageal  varices,  and  that  in  only  60  %  of  the 
cases  with  esophageal  varices  was  the  cirrhosis  accompanied  by  typical 
symptoms  and  signs.  He  reports  four  new  cases,  Curschmann  also  notes 
in  detail  a  case  of  fatal  hematemesis  in  the  same  condition, J  and  mentions 
13  fatal  cases  observed  by  him. 

E.  Stein  §  cites  cases  of  intestinal  hemorrhage.  Mannesse,  ||  Lubet- 
Barbon,**  Ewald,tt  and  many  others  have  noted  cases  of  fatal  hemor- 
rhage from  dilated  and  ruptured  esophageal  and  laryngeal  veins. — Ed.] 

It  is  stated  that  the  congestion  may  be  transmitted  to  the  vena  azygos 
and  the  intercostal  vein,  and  in  this  manner  cause  right-sided  hydrothoraxg  § 
[Cheadle,  Bar j on  and  Henry,  and  others  have  called  attention  to  the  fre- 
quency of  right-sided  pleural  effusion  in  hepatic  cirrhosis.  It  rarely 
occurs  in  sufficient  quantity  to  cause  trouble.  Villain  ||  ||  has  observed  9 
such  cases  in  which  the  diagnosis  was  confirmed  by  puncture. — Ed.] 

The  urine  in  cirrhosis  of  the  liver  is  usually  scanty,  of  a  high  specific 
gravity,  and  of  a  reddish  color.  The  decrease  in  quantity  is  due  to 
deficient  absorption  of  fluid  from  the  intestine  and  to  accumulation  of 
water  in  the  belly  during  ascites.  At  the  same  time,  the  kidneys  are  com- 
pressed, and,  when  cachexia  supervenes,  the  arterial  pressure  is  lowered. 

Albuminuria  may  be  due  to  alcoholic  nephritis,  hematuria  to  hyper- 
emia of  the  bladder  (Langenbeck).***  The  reddish  color  is  in  part  due  to 
urobilin;  icterus  is  rarely  so  severe  as  to  cause  the  appearance  of  bile- 
pigment. 

G.  Hoppe-Seylerftt  found  an  increase  in  the  urobilin  excretion  to  0.24  and  0.3 
in  two  cases  of  cirrhosis  (instead  of  the  normal  0.123).  In  some  cases  the  increase 
is  only  apparent,  owing  to  the  decreased  secretion  of  urine.  Von  Noorden's  con- 
clusion that  a  cirrhotic  liver  forms  abundant  quantities  of  bile-pigment  does  not 
appear  justified  to  me.  Changes  in  normal  intestinal  absorption  and  other  cir- 
cumstances may  very  well  lead  to  an  increase  of  the  urobilin  excretion. 

Urea  is  generally  reduced,  ammonia  increased,  and  sugar  is  sometimes 
present.  We  will  discuss  the  significance  of  these  findings  in  our  para- 
graphs on  metabohsm. 

*Monneret,  quoted   by  Frerichs,  "  Leber krankheiten,"  ii,  p.  40;  Pel,  Neederl. 
Tijdschr.f.  Geneesk.,  1882;  "Jahresbericht,"  ii,  p.  174. 
■^Amer.  Jour.  Med.  Sci.,  Mar.,  1900,  p.  263. 
t  Deutsche  med.  Woch.,  April  17,  1902. 

^Archiv.  /.  Verdauungskr.,  May  6,  1899.  ||  Gaz.  hebd.  de  med.,  Jan.,  1899. 

**Archiv.  de  Laryngol.,  July-Aug.,  1897. 
f^-f  Berlin,  klin.  Woch.,  1892,  No.  23. 

§§  Piazza-Martini,  Rev.  clinica,  June  30,  1892;    "  Jahresbericht,"  ii,  pc  195. 
WWRiforma  Med,  1895.  ***Archiv.  f.  klin.  Chirurgie,  Bd.  i,  p.  41. 

tttG.  Hoppe-Seyler,  Virchow's  Archiv,  1890,  Bd.  cxxiv,  p.  43. 
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Sonu'tiincs  "  pcploncs"  [alhmiioses — Ed.]  lire  found  in  llic  urine 
(Stadrlinann,  Uoucliaid),  also  icucin  find  tyrosin  (?j,  sarcolaclic  acid 
(v.  NoordiMi,  Stadciniaiui),  and  nhiionnal  amounts  of  volatik;  fatty  acids 
(v.  Jakscii).* 

Respiration  is  fijrcatly  impeded  as  ii.scites  increases;  this  is  due  to 
obstruction  of  the  movements  of  tlie  diapliragm,  and  to  the  deposit  of  fat 
in  the  abilominal  walls,  and  the  mcdia-stiimm.  The  heart  action,  also,  is 
mechanically  impeded  in  a.scitcs;  in  addition,  the  heart  muscle  is  weak- 
eneil  by  the  alcohol  and  the  cachexia.  The  pulse,  therefore,  p;ro\vs  small 
and  ra])id.  the  breathing  shallow  and  labored,  and  there  is  a  subjective 
sensation  of  oppression. 

Hypertrophy  of  tlie  left  ventricle,  as  Wapner  f  says,  is  duo  to  narrowinp  of 
the  arteries  in  (he  liver;  its  cause  is  analoj^ous  to  that  in  contraction  of  the  l<i(hieys. 
As  a  matter  of  fact,  the  arteries  are  not  reduced  in  size  in  the  liver;  and  the  con- 
dition is  due  to  other  causes,  alcohol,  etc. 

The  temperature  shows  no  abnormal  fluctuations,  or  at  most  they  are 
insignificant;  fever,  if  present,  is  due  to  inflammatory  complications 
(perihepatitis) ;  in  the  final  stages  the  temperature  may  be  subnormal. J 
[Carrington^  discusses  the  question  of  pjTexia  in  cirrhosis  of  the  liver  and 
concludes  that  there  may  be  a  range  of  temperature  from  100°  to  102.5°  F. 
—Ed.] 

The  general  nutrition  and  health  of  the  patient  are  greatly  impaired. 
Unless  malaria  or  alcoholic  catarrh  of  the  stomach  is  present,  the  cachexia 
may  not  appear  until  late  in  the  disease;  i.  e.,  at  the  time  of  contraction. 
The  patients  look  sallow  and  flabby,  the  general  muscular  and  vascular 
tone  is  reduced,  though,  at  the  same  time,  they  may  be  obese;  soon  the  fat 
disappears,  however,  and  an  emaciation  sets  in  that  may  be  disguised  by  ' 
edema  and  ascites. 

The  emaciation  may  be  explained  in  part  by  the  deficient  nourish- 
ment, and  the  interference  with  the  absorption  of  food.  At  the  same  time, 
the  cirrhotic  changes  of  the  liver  cause  certain  metabolic  disturbances 
that  also  play  a  role.  These  disturbances  would  be  greater  than  they 
usually  are  in  view'  of  the  great  destruction  of  liver  tissue,  if  the  shrinkage 
did  not  occur  so  gradually  that  the  organism  becomes  to  a  certain  degree 
accustomed  to  it. 

The  chief  manifestation  of  this  perversion  of  metabohsm  is  the  de- 
creased excretion  of  urea  and  the  increased  excretion  of  ammonia;  this 
was  first  noticed  by  Hallervorden,  later  by  Stadelmann,  Favitsky,  and 
others.  It  appears  that  the  urea-forming  power  of  the  liver  is  still  present 
to  a  surprising  degree,  even  in  advanced  stages  of  atrophy,  for  large  quan- 
tities of  ammonia  salts  are,  under  these  circumstances,  converted  into 
urea. 

According  to  v.  Noorden,  the  normal  ammonia  of  the  urine  is  2  %  to  5  %, 
according  to'Weintraud  3  %  to  5  %,  an  average  of  4.1  %  of  the  total  nitrogen. 
In  cirrhosis  as  much  as  10  %  of  the  total  nitrogen  passes  as  ammonia,  and  the 
absolute  quantity  of  ammonia  in  twenty-four  hours  may  be  1.4  to  2.5  gm.,  according 
to  Haller\-orden.  In  less  advanced  cases  this  increase  may  be  absent  (Stadelmann). 
It  is  interesting  from  a  theoretic  point  of  view  that,  according  to  Weintraud,  a 
person  with  cirrhosis  is  capable  of  transforming  as  large  quantities  of  ammonia  (ad- 
ministered as  the  citrate)  as  a  healthy  person,  so  that  the  proportion  of  ammonia- 

*Zeitschr.  f.  physiol.  Chemie,  Bd.  x.         -f  Archiv.  de  Heilkunde,  Bd.  in,  p.  459. 
J.Ianssen,  Deutsche  Archiv.  f.  klin.  Med.,  1894,  Bd.  Liii. 
§"  Guv's  Hosp.  Reports,"  1884. 
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nitrogen  to  total  nitrogen  is  not  increased.  In  the  agonal  period  this  power  seems 
to  be  lost.  The  remnant  of  liver  tissue,  therefore,  seems  to  retain  the  power  of 
forming  urea;  it  is  even  possible  that  death  occurs  as  soon  as  this  function  grows 
insufficient.  [It  must  be  recalled,  however,  that  recent  experiments  have  proved 
conclusively  that  urea  formation  is  to  a  large  extent  the  function  of  other  tissues 
than  the  liver.  The  muscles  seem  especially  active  in  this  direction. — Ed.]  Some 
facts  point  to  the  possibility  that  the  great  amount  of  ammonia  excreted  is  the 
result  of  excessive  acid  formation  (as  in  diabetes).  Von  Jaksch*  foimd  the  alka- 
linity of  the  blood  reduced,  and  discovered  volatile  fatty  acids  in  the  blood  t ;  Sta- 
delmann,  v.  Noorden,  and  Weintraud  discovered  sarcolactic  acid  in  the  urine  of 
cirrhotics. 

Chauffard  observed  a  great  increase  in  the  urea  excretion  (40  to  50  gm. 
pro  die)  at  the  period  of  the  initial  congestion. 

Sugar  is  occasionally  voided  in  cirrhosis,  though  not  as  a  rule.  It  may 
appear  in  as  large  quantities  and  as  constantly  as  in  a  case  observed  by  the 
author  (100  gm.) ;  as  a  rule,  this  occurs  only  after  the  ingestion  of  large 
quantities  of  sugar.  The  explanation  must  be  sought  for  in  the  inabihty 
of  the  liver  to  store  large  amounts  of  sugar  as  glycogen;  besides,  a  por- 
tion of  the  portal  blood  containing  sugar  does  not  go  through  the  liver, 
but  enters  the  systemic  circulation  through  collateral  branches. 

[In  cirrhosis  many  liver-cells  retain  their  reserve  of  glycogen  intact, 
and  renew  this  reserve  even  when  isolated.  Cells  may  be  separated  into 
groups  (as  shown  by  Brault  %)  or  isolated  by  disease,  but  the  trabecule  do 
not  destroy  the  histochemical  properties  of  the  cells  with  which  they  come 
in  contact,  and  especially  is  their  glycogenic  function  retained.  This 
glycogen  integrity  suggests  a  retention  of  other  functional  activities,  and 
thus  confirms  histologic  evidences  of  persistent  hepatic  capacity  despite 
considerable  cirrhosis.  This  explains  the  latent  period  of  cirrhosis  to  a 
certain  extent,  and  also  those  cases  in  which  a  respite  from  symptoms 
occurs.  It  also  demonstrates  the  possibility  of  cure,  and  also  of  hving 
with  a  functionally  active  though  anatomically  cirrhotic  hver. — Ed.] 

French  authors  are  inclined  to  attach  a  certain  diagnostic  significance 
to  the  occasional  occurrence  of  alimentary  glycosuria  following  a  moderate 
ingestion  of  carbohydrates. 

Couturier  made  the  first  statement  of  this  kind  after  CI.  Bernard  had  produced 
alimentary  glycosuria  in  a  dog  by  gradual  obliteration  of  the  portal  vein.  As 
the  normal  boundary  for  sugar  assimilation  fluctuates  markedly  (bet-n-een  100 
and  250  gm.),  it  is  not  surprising  to  find  differences  in  the  excretion  of  sugar  in 
a  series  of  determinations  made  even  by  the  same  author.  German  authors  (Fre- 
richs,  the  author,  Kraus  and  Ludwig,  Bloch,  v.  Noorden)  all  arrive  at  negative 
conclusions. 

In  certain  rare  cases  sugar  was  constantly  excreted  even  if  an  ordinary  diet 
was  given ;  these  possibly  were  real  cases  of  glycosiu-ia,  or  even  of  diabetes  mellitus 
(Quincke,  Palma).  In  my  case  4  %  to  6  %  of  sugar  was  excreted  daily,  although 
the  total  quantity  of  the  m-ine  was  normal.  Finally,  both  the  sugar  and  the  total 
quantity  were  decreased,  and  in  the  last  weeks  before  death  the  sugar  was  no  longer 
determinable.  In  another  case,  a  drunkard  who  chnically.  showed  symptoms 
of  contracted  kidney,  I  observed  glycosuria  (0.2  %);  here,  too,  the  sugar  disap- 
peared in  the  last  weeks. 

Pusinelli  observed  a  diabetic  for  eight  years;  in  the  beginning  the  liver  was 
enlarged,  but  ultimately  became  atrophic  and  cirrhotic.  In  this  case  two  years 
before  death  ascites  was  noticed  for  several  months,  and  during  the  persistence 
of  this  condition  the  sugar  excretion  ceased;  as  soon  as  the  ascites  was  relieved 
the  sugar  reappeared.  It  is  impossible  to  explain  the  connection  between  glyco- 
suria and  ascites  in  this  case. 

*v.  Jaksch,  Zeitschr.  klin.  Med.,  1S88,  Bd.  xiii,  p.  350. 
tv.  Jaksch,  Zeitschr.  f.  phys.  Chemie,  1886,  Bd.  x,  p.  553. 
tPresse  MecUcale,  May  29,  1901. 
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[Lefay*  has  studied  the  reUitions  of  the  paucrciw  and  the  liver  in  cir- 
rhosis of  the  latter  organs,  and  has  drawn  some  highly  interesting  conclu- 
sions. In  atrophic  cirrhosis  of  the  liver  he  found  the  pancreas  increased 
in  size,  witii  ri'lative  atro])iiy  of  the  head  and  hoily.  The  color  was 
yellowish-gray,  and  the  organ  appeared  somewhat  waxy.  Its  density 
was  increa-sed.  The  cirrhotic  process,  he  fountl,  might  afTect  part  only,  or 
the  entire  organ.  When  tlie  process  was  intense,  he  found  proliferation  of 
connective  tissue  around  the  vessels,  with  changes  in  the  walls  of  the 
latter,  and  a  tendency  to  form  fibrous  plaques  externally.  Fatty  degen- 
eration of  the  organ  was  a  frequent  condition.  Pigmentary  degeneration 
was  rare. — Ed.] 

The  appearance  of  ammonia  and  of  sugar  does  not  indicate  the  entire 
disturbance  of  metal)olism  caused  by  the  destruction  of  so  much  of  the 
liver  tissue;  sometimes,  toward  the  end  of  the  disease,  we  see  serious  ner- 
vous disturbances,  stupor,  or  delirium.  These  symptoms  recall  the 
picture  of  hepatargy  following  icterus  from  stasis  and  the  last  stages  of 
acute  atrophy;  they  are  symptoms  of  an  autointoxication.  They  appear 
as  soon  as  compensation  for  the  disturbances  of  metabolism  fails.  They 
may  be  seen  in  the  absence  of  jaundice,  or  when  very  slight  degrees  of 
icterus  only  are  present ;  so  that  they  cannot  be  attributed  to  retention  of 
bile-constituents.  They  must  be  due  to  other  products  of  metabolism 
that  are  no  longer  utihzed  by  the  hver.  It  is  possible  that  carbaminic 
acid,  a  substance  closely  related  to  ammonia,  or  that  abnormally  formed 
acids  play  an  important  role. 

Hemorrhages  are  also  to  be  regarded  as  the  result  of  general  disturb- 
ances of  nutrition;  they  may  occur  in  the  last  stages  of  cirrhosis  (without 
icterus),  and  are  seen  not  only  in  the  area  of  stasis,  but  in  other  parts  of 
the  body ;  as  petechise  of  the  skin,  the  retina,  the  subcutaneous  tissues,  the 
surface  of  the  nasal,  pulmonary,  and  urinary  passages,  and  hemorrhagic 
exudates  into  the  pleural  and  peritoneal  ca\"ities.  They  are  not  so  fre- 
quent in  this  condition  as  in  hA^pertrophic  cirrhosis.  Death  may  result 
from  violent  epistaxis. 

Certain  dyscrasias  may  be  made  responsible  for  some  of  the  hemor- 
rhages in  the  portal  area  in  addition  to  the  purely  mechanical  factors 
(hemorrhages  into  the  mucosa  of  the  stomach  and  intestine  and  into 
inflammatory  peritoneal  exudates).  At  a  rule,  the  bleeding  is  capillary, 
and  in  the  case  of  the  stomach  it  may  lead  to  ulceration.  Hematemesis 
in  cirrhotics  is  usually  due  to  rupture  of  esophageal  veins  (Litten);  it 
appears  suddenly  ^^•ithout  any  premonitory  gastric  symptoms.  In 
gastric  ulcer  such  prodromata  are  generally  present.  Sometimes  hemor- 
rhage reUeves  by  disgorging  the  portal  system;  in  the  majority  of  cases, 
however,  it  leads  to  the  death  of  the  patient. 

Among  56  cases  of  cirrhosis  Lange  found  hemorrhages  10  times  (18  %)  (stomach, 
esophagus,  air-passages,  and  serous  cavities') ;  37  9c  of  these  occurred  in  advanced 
cases,  and  not  one  case  occurred  in  the  beginning  of  the  disease. 

Leichtenstern  mentions  cases  in  which  the  clinical  picture  of  gastric 
hemorrhage  "uith  severe  anemia  was  simulated,  and  in  which  (possibh'  as 
a  result  of  the  many  hemorrhages)  neither  ascites  nor  swelling  of  the 
spleen  developed. 

[E.  Stein  t  reports  a  case  of  cirrhosis  of  the  liver  of  which  repeated 

*  Archiv.  gfn.  de  nud.,  May,  1900. 

t  Arch.  f.  Verdauungs-krankheit.,  Bd.  v,  Heft  1. 
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hemorrhage  from  the  bowel  was  the  chief  symptom  and  was  the  cause  of 
death.  H.  Curschmann  *  notes  13  fatal  cases  of  hemorrhage  from  varices, 
from  the  digestive  tract,  etc.  "Webber  f  reports  a  case  with  repeated 
epistaxis,  hemorrhage  from  the  ears,  spongy  and  bleeding  gmns,  and  long- 
continued  irregular  temperature.  Lubet-Barbon  J  cites  a  case  of  hemor- 
rhage from  the  larynx,  and  Ewald,  Mannesse,  and  Miiller  all  cases  of 
fatahty  from  the  bleeding  of  esophageal  varices. 

Carrington  §  has  shown  that  the  course  of  the  disease  maybe  alto- 
gether afebrile.  The  temperature  may,  however,  rise  as  high  as  100°  to 
102.5°  F.,  though  it  never  reaches  a  point  that  could  be  called  hyperpy- 
rexia. Increased  frequency  of  the  pulse  and  diininished  arterial  tension  have 
been  found  in  cirrhosis  of  the  liver  by  Gilbert  and  Garnier.  ||  They  attri- 
bute at  least  some  of  the  lowering  of  pressure  to  portal  obstruction,  as  they 
had  found  a  corresponding  decrease  in  blood-pressure  on  hgating  the 
portal  vein. — Ed.] 

Sometimes  diseases  of  the  interior  of  the  eye  foUoTv  cirrhosis  of  the  Kver,  retinitis 
pigmentosa  and  choroiditis  atrophicans  ** ;  certain  authors  have  attempted  to  find 
anatomic  analogies  between  these  lesions  and  the  cirrhosis  of  the  hA'er. 

[Haj^em  ft  li^s  found  diminution  or  absence  of  hydrochloric  acid  in 
the  gastric  secretion  in  atrophic  cirrhosis,  whereas  in  hypertropliic  cir- 
rhosis an  excess  of  acid  was  found. — Ed.] 

Complications. — In  many  cases  other  organs  than  the  liver  are  in- 
volved in  the  cirrhotic  process  because  they,  too,  are  affected  by  the  same 
harmful  influences  (alcohol,  malaria,  syphihs)  that  act  on  the  liver;  it  is 
for  this  reason  that  albuminuria  as  a  result  of  interstitial  and  paren- 
chymatous nephritis  is  so  often  seen  in  the  course  of  hepatic  cirrhosis. 

Jones  J  J  found  inflammation  of  the  kidneys  26  times  among  30  cases  of  cirrhosis 
of  the  liver;  Wallmann§§  found  it  17  times  among  24  cases,  Price  25  times  among 
142  cases,  G.  Forster  ||  ||  10  times  among  31  cases.  Alcohol,  syphilis,  and  malaria 
are  chiefly  responsible  for  these  changes. 

Alcohol  may  also  cause  chronic  meningitis  and  pachymeningitis ;  also 
arteriosclerosis  and  m^'ocarditis.  Chnically,  the  disturbances  of  the  heart 
become  very  prominent,  and  are  manifested  by  the  development  of  edema 
and  of  hj-peremias  from  stasis. 

[Oestreich,***  Posselt,ttt  and  Banti  |t+  all  make  special  reference 
to  the  cirrhosis  v^dth  enlargement  of  the  spleen. — Ed.] 

CompUcations  affecting  the  hver  itself  are:  fatty  infiltration  and 
hj^eremia  from  stasis;  both  are  caused  chiefly  by  alcohol;  both  are, 
therefore,  important  because  they  produce  an  enlargement  of  the  organ  at 
a  stage  of  the  disease  in  which  interstitial  prohferation  alone  would  have 
led  to  a  decrease  in  the  size  of  the  organ. 

Icterus,  aside  from  the  mildest  degrees,  is  not  one  of  the  sjmiptoms  of 
atrophic  liver  cirrhosis  per  se;  it  may,  however,  be  produced  by  cicatricial 

*  Deutsche  med.  Woch.,  April  17,  1902.  f  Lancet,  April  21,  1894. 

X  Archiv.  de  Laryngol.,  July-Aug.,  1897.  §  "  Guy's  Hospital  Reports,"  1884. 

II  Presse  Medicale,  Feb.  4/1899. 

**  Litten,  Zeitschr.  /.  klin.  Med.,  Bd.  v,  H.  1.  Baas,  Miinch.  med.  Woch.,  1894, 
No.  32. 

ft  Bull.  Medicale,  1898,  No.  26.  M  Quoted  by  Duplaix,  p.  146. 

§§  Wallmann,  Oesterr.  Zeitschr.  f.  praktische  Heilkunde,  Bd.  v,  No.  9. 

II II  Forster,  Dissertation,  Berhn,  1868.  ***  Virchoiv's  Archiv,  1895. 

ttt  Deutsch.  Archiv.  f.  klin.  Med.,  Bd.  lxii. 

%%X  Beitrdge  zur  path.  Anat.  u.  zur  allg.  Pathologic,  Bd.  xxiv. 
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compression  of  the  finer,  a-s  well  us  of  the  larger  bile-passages,  and  even  of 
the  ducts  at  the  porta  hepatis. 

The  obstruction  to  the  portal  (low  in  I  lie  li\ci-,  and  th(?  cicatrices 
that  are  sonietinu's  seen  at  the  porta,  all  l"a\'or  the  formution  of  throm- 
bosis of  the  portal  vein;  and  this,  in  its  turn,  increases  the  tendency 
to  stasis  in  the  whoU'  portal  ai'ea. 

Abseess,  amyloid  d('f:;('neration,  :;arcinoma,  and  adcnoniu  may  also 
develop  in  a  cirrhotic  liver. 

In  certain  cases  of  cirrhosis  there  is  a  development  of  circumscribod  tumor- 
like  structures  that  are  arraujied  hkc  liver  tissue  and  maj'  he  railed  adenomata; 
tlie  cells  of  these  tumors  are  younf?  iie])atie  cells.  Tliey  lia\'e  i)een  eonsiih-red 
attemi)ts  at  regeneration.  Tiie  so-called  In  jxititc  nodtilalrc  of  I'Vencli  authors 
dilTers  from  tiiis  form,  whicii  is  seen  ])articularly  in  mahiria-liver.  Tlie  cohmms 
of  li\'er-cells  are  arranged  in  s])herical  form,  antl  the  cells  in  tlie  center  f)f  the  nodules 
ai'c  large  and  contain  t)ne  or  more  large  nueiei  (Kelsch  and  Kiener,  Sabourin). 

Finally,  true  multiple  jirimary  earcinoma  may  occur  in  cirrhosis.  It  seems 
to  develop  from  isolated  aggregations  of  liver-cells  (encapsulated,  so  to  speak, 
within  connective  tissue),  or  from  the  epithelium  of  the  finer  bile-passages.  Car- 
cinoma may  also  develop  from  an  adenoma.* 

The  rare  occurrence  of  glycosuria  as  a  complication  has  already 
been  mentioned. 

The  peritoneum  is  often  chronically  inflamed  and  thickened.  This 
factor  may  aid  the  development  of  ascites  or  may  lead  to  contraction 
and  shortening  of  the  mesentery. 

According  to  Gratia,t  a  slowly  progressing,  retracting  peritonitis  leads  to  a 
thickening  of  the  walls  of  the  intestines  and  to  shortening  of  the  intestine  (small 
intestine,  5.8  m.  instead  of  8  m.,  the  large  intestine  1.5  m.  instead  of  1.83  m.,  on 
an  average).  In  this  manner  it  is  claimed  that  absorption  is  interfered  with. 
Botazzi,t  too,  found  thickening  and  shortening  of  the  intestine;  he  attributes  it  to 
some  primary  disease  of  the  blood-"\'essels. 

Sometimes  the  peritonitis  is  hemorrhagic  in  character  with  the 
development  of  bloody  adhesive  strands  of  fibrin  and  the  exudation 
of  bloody  ascitic  fluid.  Tuberculosis  of  the  peritoneum  is  found 
with  astonishing  frequency  in  combination  with  cirrhosis  of  the  hver. 
Aside  from  those  rare  and  doubtful  cases  in  which  tuberculosis  is 
the  primary  disease,  and  in  which,  possibly,  the  cirrhosis  of  the 
liver  is  caused  by  tuberculosis,  and  in  this  way  causes  secondary  peri- 
tonitis, the  cirrhosis  is  generally  the  primar}-  and  the  more  chronic  disease, 
whereas  the  peritoneal  tuberculosis  is  secondarj^  and  more  recent. 
Brieger  assumed  that  the  reverse  was  the  case  in  the  instances  studied 
by  him;  such  a  sequence  is,  however,  probably  exceptional.  Although 
often  not  recognizable  clinically,  older  tubercular  foci  will,  as  a  rule,  be 
found  in  the  lungs,  the  intestine,  etc.,  postmortem. 

The  relative  frecjuency  with  which  the  two  diseases  are  seen  together 
proves  that  certain  factors  must  favor  the  development  of  the  peri- 
toneal involvement.  It  is  probable  that  the  exudate  forms  a  favorable 
nidus  for  the  development  of  the  bacteria  that  may  enter  it,  though 
if  we  judge  from  the  analogy  with  other  organs  the  venous  hyperemic 
condition  of  the  intestine  should,  if  anything,  be  a  protection  against 

*  Xaunyn,  Reichert  u.  du  Bois-Reymond' s  Archiv,  1866,  p.  725.  Fetzer,  Disser- 
tation, Tubingen,  1868.  Wulff,  Dissertation,  Tubingen,  1876.  Rohwedder,  Disser- 
tation, Kiel,  1888. 

t  Journal  mid.  de  Bntxellcs,  1890,  No.  5. 

X  Archivio  per  le  sci.  med.,  vol.  xiii,  1894,  No.  3. 
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the  invasion  of  tubercle  bacilli.  In  some  of  the  cases  that  I  have 
personally  observed  (autopsy  by  Heller)  the  tubercular  process  was 
limited  to  the  peritoneum,  so  that  an  invasion  of  bacilli  probably 
occurred  through  the  uninjured  (possibly  edematous)  mucosa  of  the 
intestine. 

It  is  very  difficult  to  make  a  differential  diagnosis  between  cirrhosis 
of  the  liver  and  tuberculosis  of  the  intestine,  and,  as  a  result,  the  true 
condition  of  affairs  frequently  remains  unrecognized  during  the  life 
of  the  patient.  There  are,  however,  certain  diagnostic  clues  that 
may  be  obtained  in  the  course  of  the  disease,  even  apart  from  the 
presence  of  involvement  of  the  organs.  The  moderate  exudation, 
after  running  a  chronic  course  and  remaining  altogether  hidden,  sud- 
denly becomes  excessive;  at  the  same  time  the  abdomen  often  becomes 
painful,  and  fever  sets  in.  It  becomes  necessary  to  aspirate  repeat- 
edly; and  the  fluid  aspirated  will  often  be  found  to  be  hemorrhagic  or, 
at  least,  to  contain  more  cells  than  the  fluid  of  ordinary  stasis  ascites. 
Death  occurs  within  a  few  months,  after  a  rapid  and  progressive  loss 
of  strength. 

Duration  ;  Termination  ;  Prognosis. — Owing  to  the  mild  character 
of  the  initial  disturbances,  it  is  often  impossible  to  recognize  the  begin- 
ning of  the  disease;  there  are  many  cases  of  contraction  of  the  liver 
on  record  that  have  been  found  postmortem  and  caused  no  symptoms 
whatever  during  the  life  of  the  patient.  It  is  only  possible,  therefore, 
to  form  a  conjecture  as  to  the  probable  duration  of  the  disease;  the 
majority  of  cases  run  a  course  of  many  (ten  and  more)  years. 

As  the  disease  is  the  result  of  alcohol  and  other  poisons,  it  is  probable 
that  remissions  or  even  a  total  arrest  of  the  process  may  occur  if  abuse 
of  these  substances  is  stopped.  It  is,  of  course,  hardly  possible  to 
prove  this,  because  fatty  infiltration  of  the  liver  and  hyperemia  from 
stasis  develop  from  the  same  intoxications,  and  are  diseases  characterized 
by  great  fluctuations  in  the  size  of  the  liver. 

In  a  case  quoted  by  Hardt,*  that  presented  all  the  features  of  Laennec's  cir- 
rhosis, both  anatomically  and  clinically,  the  liver  was  enlarged  up  to  the  death 
of  the  patient;  this  was  due  to  the  mass  of  connective  tissue  that  had  developed; 
the  parenchyma  at  the  same  time  was  essentially  intact. 

In  cases  in  which  cirrhosis  can  be  positively  diagnosed,  the  disease 
is,  as  a  rule,  in  an  advanced  stage,  and  death  may  be  expected  within 
a  few  months. 

I  do  not  believe  that  cirrhosis  can  run  an  acute  course  and  terminate  in  a 
few  months;  the  nature  of  the  process  makes  this  improbable.  ■  Stricker,t  Len- 
hartz,t  and  others  §  describe  cases  of  this  kind;  the  former  claims  to  have  observed 
the  transformation  of  an  enlarged  liver  into  a  contracted  one  within  a  period  of 
six  weeks.  In  all  cases  of  this  kind  I  should  be  very  much  inclined  to  the  belief 
that  the  case  was  one  of  fatty  infiltration  or  of  hyperemia  from  stasis,  and  that 
these  conditions  disappeared  and  caused  the  reduction  in  the  size  of  the  organ. 
In  the  cases  described  by  Hanot  that  terminated  fatally  in  from  2  to  6  months, 
the  cirrhosis  seems  to  have  been  complicated  by  a  subacute  parenchymatous  hepa- 
titis with  disintegration  of  the  parenchyma. 

*  "  Hypertrophische  Form  der  portalen  Lebercirrhose,"  Tiibingen,  1894. 
t  Strieker,  Charite-Annalen,  1874,  p.  324. 
t  Verhandlungen  des  Cong.  f.  inn.  Med.,  1892,  p.  125. 

§  Cornillon  and  Scheven,  quoted  by  Mangelsdorff,  Deutsch.  Archiv  f.  klin.  Med., 
1882,  Bd.  XXXI,  p.  519. 
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The  outcome  of  a  case  of  cirrhosis  with  distinct  reduction  in  the 
size  of  the  liver  is  death  from  general  malnutrition,  heart  failure,  edema 
of  the  lungs,  or  some  intercurrent  acute  disease;  more  rarely  from 
he])atargia. 

The  prognosis  of  the  atrophic  stage  is  unfavorable.  In  the  earlier 
stages,  which  can  never  l)e  positively  recognized,  the  prf)gnosi.s  is  not 
so  bad,  providetl  we  can  remove  the  causal  condition  (malaria,  syphilis), 
or  bring  to  an  end  the  chronic  intoxication  with  alcohol. 

In  those  cases,  too,  in  which  ascites  is  already  present,  but  in  which 
the  liver,  though  hardened,  is  not  reduced  in  size,  the  swelling  of  the 
liver  may  sometimes  recede  and  the  ascites  disappear.  In  these  cases 
improvement  may  last  for  many  years.  Such  a  result  probably  depends 
upon  the  removal  of  stasis  hyperemia  (by  strengthening  the  heart), 
or  of  the  parenchymatous  swelling  or  fatty  infiltration  of  the  liver. 

The  assertion  that  the  development  of  a  collateral  circulation  in 
the  veins  that  anastomose  with  the  portal  S3'stem  can  aid  in  reducing 
ascites  does  not  appear  to  me  to  be  very  probable.  It  is  true,  how- 
ever, that  a  most  pronounced  ascites  may  disappear  in  cases  in  which 
peritonitis  (often  difficult  to  recognize)  has  existed  in  addition  to  the 
stasis.  [For  a  discussion  of  operative  treatment  see  below  under  Treat- 
ment.— Ed.] 

Diagnosis. — For  the  reasons  mentioned  an  early  diagnosis  of 
chronic  hepatitis  would  be  very  desirable.  As  the  symptoms  are  so 
indefinite,  a  great  deal  of  importance  must  needs  be  attached  to  general 
considerations,  to  the  etiology,  and  to  apparently  insignificant  liver- 
symptoms.  Further,  in  making  the  diagnosis  of  such  diseases  as  fatty 
infiltration  of  the  liver,  hyperemia,  and  perihepatitis,  it  will  be  well 
to  remember  that  these  conditions  may  be  complicated  with,  inter- 
stitial hepatitis.  A  tumor  of  the  spleen  that  cannot  be  explained,  but 
which  appears  in  the  very  first  stages  of  the  disease,  is  of  real  diagnostic 
importance;  in  the  later  stages,  when  this  lesion  is  combined  with  a  small 
liver,  it  is  still  more  suggestive.  If  ascites  is  present,  it  will  be  a  difficult 
matter  to  recognize  the  presence  of  cirrhosis,  o^^■ing  to  the  uncertainty 
of  palpation  under  these  circumstances.  All  kinds  of  peritoneal  dis- 
eases will  have  to  be  excluded,  chiefly  tuberculosis  and  carcinoma 
of  the  peritoneum.  It  is  ad\'isable,  therefore,  to  look  for  these  diseases 
in  other  organs  (the  lungs,  the  intestine,  the  testicles,  the  tubes,  the 
stomach).  Diseases  of  the  peritoneum,  if  they  develop  acutely,  are 
usually  painful,  tuberculosis  usually  is  accompanied  by  fever,  and 
is  characterized  by  nodules  and  strands  that  can  be  felt  through  the 
abdominal  walls  and  through  Douglas'  pouch.  Sometimes  the  diagnosis 
can  be  aided  by  palpation  following  immediately  upon  the  removal 
of  the  ascitic  fluid;  a  particularly  important  point  is  the  presence 
of  a  thick  strand  of  omentum  running  transversely  across  the  abdomen. 
It  ^^^ll  also  be  well  to  remember  that  cirrhosis  and  peritoneal  tubercu- 
losis may  occur  together.  It  is  only  in  rare  cases  that  it  is  possible 
to  palpate  the  nodular  surface  of  the  liver,  even  after  tapping. 

Definite  information  may  be  obtained  by  an  analysis  of  the  ascitic 
fluid.  In  simple  cirrhosis  it  contains  very  few  cells,  and  its  specific 
graAity  is  not  above  1014.  In  peritoneal  disease  the  specific  graA'ity 
is  frequently  higher,  there  is  often  more  albumin,  and  numerous  epithe- 
lial or  carcinomatous  cells  are  found  in  the  sediment  precipitated 
by  centrifuging. 
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Chronic  pylephlebitis  and  contracting  perihepatitis  may  lead  to 
the  same  pathologic  picture  as  cirrhosis ;  the  liver,  moreover,  may  be 
small  and  symptoms  of  stasis  may  be  present  in  these  conditions. 
The  differential  diagnosis  must  be  made  from  a  study  of  the  etiology 
and  the  course  of  the  disease.  [Colpi  has  reported  a  case  *  in  which 
pylephlebitis  was  present  in  a  typical  case  of  hepatic  cirrhosis,  and 
as  a  complicating  rather  than  a  causal  condition. — Ed.]  The  latter 
is,  as  a  rule,  more  rapid  in  occlusion  of  the  portal  vein  than  in  cirrhosis; 
in  chronic  perihepatitis  (Zuckergussleber)  it  is  much  slower,  sometimes 
lasting  for  years  with  intermissions.  Sometimes  pain  in  the  beginning 
of  the  disease  will  point  to  the  inflammatory  character  of  the  trouble, 
or,  again,  the  whole  disease  may  appear  to  start  from  an  attack  of 
pericarditis  (see  perihepatitis  and  cirrhosis  from  stasis).  [J.  B. 
Herrick  f  has  written  an  instructive  account  of  a  case  under  his  observa- 
tion in  which  the  condition  was  regarded  as  an  instance  of  Pick's  "  peri- 
carditic  pseudocirrhosis  of  the  Uver."  The  chnical  picture  was  one 
of  relatively  sUght  edema  of  the  lower  extremities,  enlarged  liver, 
and  rather  obscure  cardiac  symptoms.  Three  similar  cases  described 
in  1896  by  Pick  showed  on  the  autopsy  table  an  adhesive  obliterative 
pericarditis,  adhesive  pleuritis,  and  changes  in  the  hver  described  as 
the  nutmeg  type,  cirrhosis  and  a  coarsely  granular  liver.  From  his 
studies  he  concludes  that  this  symptom-complex  resembling  true 
cirrhosis  was  caused  by  a  pericarditis  that  induced  circulatory  dis- 
turbances in  the  hver,  leading  to  fibrous  connective-tissue  change. 
In  this  way  portal  stasis  and  ascites  resulted.  He  emphasizes  the 
importance  of  inquiring  into  the  history  and  the  symptoms  for  the 
presence  of  pericardio-mediastinitis. — Ed.] 

Treatment. — Prophylaxis  would  be  the  ideal  therapy  in  alco- 
hohc  cirrhosis  if  it  were  possible  to  carry  it  out.  Cases  in  which  dys- 
peptic symptoms  appear  with  disagreeable  sensations  in  the  epigastric 
region  and  the  right  hypochondrium  are  particularly  suited  for  an 
intelligent  prophylaxis,  and  should  be  advised,  accordingly.  This  also 
applies  to  cases  in  which  transitory  enlargement  of  the  liver  and  in- 
crease in  its  consistency  point  to  an  irritable  state.  There  can  be  no 
doubt  that  a  withdrawal,  or  at  least  a  decided  reduction  in  the  quantity 
of  alcohol  ingested  vnll  arrest  the  progress  of  the  disease.  It  is  like- 
wise important  to  avoid  other  exciting  factors,  such  as  excessive  eating, 
irritating  food,  condiments,  etc. 

A  simple  diet  wiU  alone  prevent  overnourishment,  and  if  good  care 
is  taken  to  treat  all  catarrhal  conditions  of  the  stomach  and  the  intestine, 
the  formation  of  irritating  and  poisonous  decomposition  products  can 
to  a  large  degree  be  prevented.  Milk,  buttermilk,  gruel,  fruits,  and 
vegetables  are  all  advantageous;  but  the  selection  of  the  diet  should 
be  different  in  each  individual  case,  and  be  governed  by  the  state  of 
the  intestinal  tract,  and  of  the  general  nutrition,  since  the  liver  is 
never  the  only  damaged  organ.  In  some  instances  a  milk  diet  may 
be  useful;  the  French  and  Italians  are  strong  advocates  of  this  plan. 

In  the  initial  stages,  particularly  if  plethora  exists,  the  use  of  laxa- 
tives (sahnes,  rhubarb,  aloes),  certain  waters  containing  alkaline 
Glauber  salts  (Karlsbad,  Marienbad,  Tarasp)  or  saline  waters  (Kis- 
singen,  Homburg,  Wiesbaden),  is  indicated.     The  actual  success  at- 

*La  Riforma  Medica,   1900,   84-89. 
t  Chicago  Med.  Recorder,  p.  15,  1902. 
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tained  by  a  course  of  those  different  waters  sug^t'^^ts  a  direct  influence 
on  the  Hver. 

Tlie  same  can  be  said  of  iotUd  of  potash  and  of  mercury,  drugs 
that  should  be  employed  in  cases  that  are  not  c()mi)licated  by  gastric 
or  intestinal  catarrh,  also  in  cases  of  uncertain  f)rigin,  and  not  only 
in  those  of  syphilitic  origin. 

In  cases  in  which  pain  and  acute  swelling  are  noted  in  the  beginning, 
perihepatitis  is  often  the  cause  of  these  synq^toms.  Rest,  the  use  of 
laxatives,  and  a  restricted  diet,  are  the  chief  remedies;  in  addition, 
local  blood-letting  and  warm  comj)resses  ma}'  be  employed. 

As  a  rule,  chronic  iiiMammation  of  the  liver  is  seen  for  the  first 
time  in  the  more  advanced  stages;  in  these  ca.ses  the  diet  (suited  to 
the  individual)  is  the  most  important  factor  in  the  treatment.  The 
principles  enunciated  above  cannot  always  be  enforced  owing  to  the 
indi\ndual  appetite,  tastes,  habits,  or  the  state  of  the  patient's  nutri- 
tion; sometimes  it  remains  necessary  to  give  a  little  alcohol,  and  to 
allow  a  certain  variety  of  food.  The  treatment  is,  therefore,  essentially 
symptomatic,  and  is  concerned  with  the  regulation  of  disorders  of 
digestion  (constipation,  dyspespia,  diarrhea),  and  with  the  ascites. 

For  the  dyspepsia  alkalies,  bitter  tonics,  rhubarb  and  hydrochloric 
acid,  are  to  be  given ;  for  the  constipation  the  milder  class  of  laxatives 
and  enemata;  for  the  diarrhea  astringents  and  disinfectants  (bismuth, 
salol,  naphthalin,  creosote).  It  is  well  not  to  stop  the  diarrhea  in 
all  cases,  and  in  fact  only  when  it  interferes  with  general  nutrition. 
The  diarrhea  may  even  act  beneficially  by  relie^•ing  the  engorgement 
of  the  intestinal  capillaries,  and  in  this  way  removing  ascites.  The 
same  effect  may  be  produced,  pro^-ided  the  strength  of  the  patient  will 
permit  it,  by  the  use  of  purgatives;  these  drugs  should  be  given  in 
doses  sufficiently  large  to  insure  from  one  to  four  hquid  stools  during 
the  forenoon. 

Sometimes  an  increased  diuresis  -^-ill  promote  the  absorption  of 
ascitic  fluid;  this  can  be  brought  about  by  such  drugs  as  potassium 
salts,  squills,  diuretic  infusions,  theobromin,  resina  copaibae  (1.5  pro  die, 
for  from  eight  to  fourteen  days),  calomel  (0.1  to  0.2  t.  i.  d.  for  three  days, 
then  a  pause).  [Apocynum  cannabinum  has  been  used  recently  by  a 
number  of  observers  with  great  success.  It  slows  and  steadies  the 
cardiac  action,  increases  blood-pressure,  stimulates  the  kidneys  (prob- 
ably by  dilating  their  arterioles),  and  seems  to  have  a  tonic  effect  on 
the  general  capillary  system,  thus  lessening  the  transudation  of  serum. 
Lloyd's  tincture  is  generally  used  in  doses  of  2  or  3  minims  (0,12  to 
0.18  cc.)  every  three  or  four  hours.  The  drug  is  not,  however,  free  from 
dangerous  quahties. — Ed.] 

Sasaki  administered  for  months  cream  of  tartar  in  doses  that  insured  a  stool 
two  or  three  times  a  day  (dose  10  to  20  gm.  pro  die) ;  Schwass  praises  the  action 
of  digitalis;  Klemperer  has  recently  advised  the  administration  of  urea  in  doses 
of  10  to  20  gm.  pro  die  for  from  two  to  three  -weeks. 

The  difference  in  the  effect  of  certain  drugs  in  the  course  of  ascites 
can  best  be  explained  by  the  fact  that  ascites  is  not  always  due  to  com- 
pression of  the  portal  venules  alone,  but  may  also  be  due  to  parenchym- 
atous swelling  of  the  liver,  chronic  peritonitis,  and  cardiac  insuffi- 
ciency. Thus  digitalis  may  act  beneficially  in  some  cases:  and  in  others 
the  reduction  of  the  fluid  may  be  spontaneous  and  create  a  false  im- 
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pression  in  regard  to  the  beneficial  effect  of  a  certain  drug  that  happened 
to  be  adminstered  during  this  time.  Diaphoresis  will  probably  be  con- 
traindicated  in  many  cases  because  of  the  reduced  strength  of  the  patient. 

Whenever  the  ascitic  fluid  exerts  enough  pressure  upward  upon  the 
diaphragm  to  interfere  with  respiration  and  circulation  the  ascites 
should  be  removed  by  abdominal  puncture. 

The  evacuation  of  the  fluid  acts  beneficially  in  other  ways  than 
by  relieving  the  pressure.  The  ingestion  of  larger  amounts  of  food 
is  made  possible,  the  stools  are  passed  with  less  difficulty,  and  diuresis 
is  improved,  owing  to  the  removal  of  excessive  work  from  the  kidneys. 
Perhaps  owing  to  the  lessened  tension  of  the  peritoneum  there  will  be 
a  more  thorough  absorption  of  the  fluid  exuded  from  the  intestinal 
serosa.  These  advantages,  in  many  cases,  are  so  considerable  that  punc- 
ture is  followed  by  a  prolonged  improvement  in  the  condition  of  the 
patient.  In  other  cases  the  fluid  accumulates  rapidly  and  calls  for  repeated 
tapping.  This  procedure  has  among  its  drawbacks  the  loss  of  con- 
siderable nutritive  material,  and  at  the  same  time  the  danger  that  the 
sudden  diminution  of  the  intra-abdominal  pressure  may  exert  an  irritant 
influence  upon  the  peritoneum.  The  significance  of  these  disadvan- 
tages arid  their  effect  on  each  case  varies  with  the  ordinary  capacity 
for  food  and  the  condition  of  the  peritoneum.  In  each  individual  case, 
therefore,  the  advantages  and  the  disadvantages  of  repeated  puncture 
should  be  carefully  weighed,  and  the  physician  must  be  governed  accord- 
ingly. It  is  manifestly  impossible  to  predict  what  effect  puncture 
will  have  on  a  patient,  and  it  is  often  necessary  to  perform  the  operation 
once  or  twice  before  deciding  as  to  its  benefits  or  disadvantages. 

The  operation  should  not  be  performed  very  early  in  the  course  of 
the  disease  (Murchison*  advises  differently),  and  its  first  indication 
should  be  difficulty  of  breathing,  and  signs  of  interference  with  the 
circulation,  or  with  nutrition.  On  the  other  hand,  it  is  not  well  to 
wait  very  long.  Of  course,  nothing  can  be  said  in  regard  to  the  amount 
of  fluid  that  should  be  present  before  paracentesis  is  demanded,  as  this 
factor  will  depend  upon  the  tension  of  the  abdominal  walls. 

Talma  has  proposed  stitching  the  mesentery  to  the  abdominal  wall,  and  in 
this  way  causing  an  artificial  collateral  path  for  the  blood  in  the  portal  system, 
allowing  it  to  flow  by  this  channel  directly  into  the  systemic  circulation.  Lens 
performed  this  operation,  but  the  results  are  not  sufficiently  definite  as  yet  to 
allow  us  to  render  judgment  on  the  value  of  the  procedure. 

[Since  Talma  flrst  suggested  epiplopexy  as  an  operative  cure  for 
cirrhosis  of  the  liver,  many  cases  have  been  treated  in  this  way,  and  a 
fair  opportunity  has  been  afforded  to  judge  of  the  value  of  the  measure. 

Neumann,  t  in  a  case  of  cirrhosis  of  the  liver  with  ascites,  opened 
the  abdomen,  curetted  the  parietal  peritoneum  and  omentum,  and 
stitched  these  two  together.  After  many  months  distinct  dilatation  of 
the  vessels  of  the  abdominal  wall  around  the  navel  had  formed  and  the 
ascites  had  not  returned. 

Rolleston  and  Turner  %  operated  on  two  cases  of  ascites  from  cirrhosis 
of  the  liver.  In  one  of  these  improvement  occurred  and  the  ascites 
had  not  returned  for  three  and  a  half  months. 

Scherweneky  §  has  reported  a  successful  case;  Herman  Kiimmell  |1 

*  Duncan,  Brit.  Med.  Jour.,  June  4,  1887. 

f  Deutsche  med.  Woch.,  1899,  No.  26.  %  Lancet,  Dec.  16,  1899. 

§  Medicinkoie  Obosvenie,  Mar.  1,  1901.        ||  Deutsche  med.  Woch.,  April  3,  1902. 
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seven  cases,  of  which  two  ^\\v^\  of  exhaustion  (two  some  tniic  after  the 
op(M-ation)  and  three  recovei-ed,  hut  the  ascites  remained  as  before. 
(Irisson  operated  upon  a  patient  with  a  hif:;h  Ki'ade  of  ascites,  who  showed 
such  improvement  as  to  he  al)le  to  work  actively  for  two  years  before 
death  supi'rvened.  J.  15.  Jioberts*  reports  two  inutiediately  fatal  cases. 
C.  H.  Frazier  t  reports  a  cure.  Geo.  E.  Brewer  |  reports  5  cases,  of 
which  4  were  fatal.  Of  GO  cases  from  the  literature,  however,  he  found 
38  which  recovej-ed.  Baldwin  ^  re})()rts  3  cases,  of  which  one  recovered 
completely  and  two  died.  In  one  of  the  latt(>r  cases  the  patient  lived 
three  months,  and  ascites  did  not  reappear.  Drummond  and  Morison  || 
also  rei)orted  a  cure. 

A  resume  of  the  modern  status  of  the  operation  in  hepatic  cirrhosis 
may  be  found  in  an  article  by  Packard  and  LeConte,**  with  the  rejjort 
of  two  fatal  cases.  They  collect  twenty-two  recent  cases,  which  they 
analyze  as  follows: 

Immediate  deatli 22.7  % 

Ultimate  death 13.6  " 

Unimprovetl 1,3.0   " 

Improved 9.1    " 

Recovered 40.9   " 

Many  of  these  cases  were  complicated  by  serious  independent  con- 
ditions, and  in  some  the  operation  certainly  was  performed  in  a  faulty 
manner.     Excluding  such  cases  the  table  would  read: 

Immediate  death 7.1  % 

Ultimate  death 7.1    " 

Unimproved 7.1    " 

Improved 14.3   " 

Recovered 64.3  " 

Contrasting  the  worst  and  best  aspects  of  the  operation,  they  conclude 
that  the  percentage  of  recoveries  must  lie  somewhere  between  41  %  and 
64%.  Montgomerytt  adds  sixteen  cases  to  the  above  hst  of  twenty-two. 
The  whole  question  is  one  of  a  preference  between  almost  certain  fatality 
in  the  case  of  expectant  and  symptomatic  treatment,  and  40  %  to  60  % 
of  recoveries  under  operative  measures.  When  cases  of  hepatic  cirrhosis 
become  bedridden,  and  the  case  is  evidently  hopeless  unless  some  extreme 
and  radical  intervention  is  made,  the  only  hope  is  in  operation.  Un- 
fortunately, the  operation  has  been  neglected  until  too  late  and  until 
the  reactionary  powers  of  the  patient  are  gone.  The  results,  on  the 
whole,  have  been  encouraging,  and  even  as  a  dernier  ressort  the  operation 
has  not  proved  as  much  of  a  failure  as  the  less  active  medical  treatment. 
—Ed.] 
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HYPERTROPHIC  CIRRHOSIS  OF  THE  LIVER. 
Anatomy. — In  hypertrophic  cirrhosis  the  appearance  of  the  liver 
differs  greatly  from  that  of  Laennec's  cirrhosis.  The  organ  is  greatly 
enlarged  throughout  the  whole  course  of  the  disease  and  may  attain 
a  w'eight  of  from  2200  to  4000  gm.  The  general  outhne  of  the  hver  is 
preserA^ed,  though  the  left  lobe  is  sometimes  a  little  more  enlarged  than 
the  right,  and  the  surface  of  the  organ  is  granular.  The  indi\ddual 
nodules  on  the  surface  do  not  differ  in  size,  as  in  atrophic  cirrhosis,  and 
are,  as  a  rule,  somewhat  larger  (the  size  of  a  lentil  or  a  pea) .  The  serosa 
is  usually  thickened  and  adherent  to  the  surrounding  parts. 
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The  liver  is  luinl,  and  at  the  same  time  elastic;  its  surface  is  mottled, 
but  icteric  throupihout,  playing  from  yellow  to  green.  On  traasverse 
section  the  lolmles  will  i)e  seen  to  be  separated  by  broad,  grayish  or 
reddish-gray  baiuls  of  connective  tissue.  The  large  l)ile-i)assages  are 
completely  patulous. 

On  microscojMc  examination  it  will  be  found  that  the  connective 
tissue  consists  of  fine  fil)rils  and  scanty  elastic  fibers;  these  are  not  so 
numerous  nor  so  coarse  as  in  the  other  form  of  cirrhosis.  Hetween  these 
fibers  are  seen  nests  of  young  cells.  The  connective  tissue  stains  readily 
with  carmin;  it  is  found  not  only  in  the  interlobular  spaces,  but  pene- 
trates the  lobules,  and  runs  between  the  columns  of  hepatic  cells  within 
the  lobules.  In  the  beginning  it  is  said  that  this  development  of  con- 
nective tissue  starts  from  small  centers  situated  within  the  lobules; 
Charcot  for  this  reason  has  called  the  process  "  insular."  Notwithstand- 
ing the  increase  in  connective  tissue,  the  amount  of  hepatic  parenchyma 
is  not  reduced.  The  trabecular  structure  of  the  lobules  is  well  preserved, 
and  the  appearance  of  the  individual  cell  is  normal.  Some  of  the  cells 
may  even  be  enlarged  and  contain  nuclei  \\\\h.  mitotic  figures  (Prus) ; 
Aufrecht  states  that  all  the  liver-cells  are  enlarged  and  multinuclear. 
Only  a  few  of  the  lobules,  the  bile-passages  leading  from  which  are 
occluded  by  bile  pigment,  show  a  disarrangement  of  the  lobular  structure 
by  the  invasion  of  strands  of  connective  tissue;  in  these  cases  the  lobules 
atrophy  and  become  pigmented. 

Within  the  connective  tissue  the  waUs  of  the  interlobular  bile-passages 
are  seen  to  be  t\nce  or  three  times  as  thick  as  normal.  o\Aing  to  the 
development  of  connective  tissue  containing  many  cells.  The  lumen 
of  these  channels  may  be  patulous,  or  it  may  be  occluded  by  desqua- 
mated epitheha  or  flakes  of  pigment.  In  addition,  the  connective  tissue 
contains  numerous  tortuous  bile-passages  Uke  those  described  above, 
and.  according  to  the  statements  of  aU  authors,  in  much  greater  numbers 
than  in  the  atrophic  form  of  cirrhosis.  In  some  places  these  channels 
are  dilated  and  form  reticula  that  resemble  angiomata  in  structure;  or 
they  may  become  dilated  and  form  cysts  containing  bile-tinged  fluid  or 
mucus  (Sabourin).  French  authors  designate  these  structures  as  pseudo- 
canalicules  hiliaires,  and  claim  that  they  are  formed  from  the  columns 
of  liver-ceUs  by  a  metamorphosis  of  the  normal  liver-cells  into  small 
indifferent  cuboid  cells ;  according  to  Hanot  (I  fail  to  see  a  great  difference 
between  the  two  Aaews),  the  intercellular  bile-capillaries  simply  become 
dilated.  Certainly  a  definite  proportion  of  these  ceUs  is  formed  from 
the  di\'ision  and  budding  of  preformed  bile-passages. 

The  blood-vessels  of  the  portal  system  and  the  hepatic  artery  take 
no  part  whatever  in  the  pathologic  process;  even  the  smaller  branches 
remain  patulous  and  their  walls  do  not  become  thickened.  This  can  be 
readily  shown  by  artificial  injection.  Only  in  the  later  stages  does  it 
appear  possible  for  the  connective-tissue  proliferation  to  involve  the 
vessel- walls. 

In  1857  Todd,  in  a  clinical  lecture,  emphasized  briefly  the  difference 
between  atrophic  and  hypertrophic  cirrhosis,  and  called  particular 
attention  to  the  predominance  of  icterus  and  the  insignificance  of  ascites 
in  the  latter  disease.  Until  the  beginning  of  the  seventies  these  state- 
ments remained  unnoticed.  At  that  time  French  authors  began  to  study 
the  disease;  and  among  them  Olhvier.  Hayem.  Charcot  and  Oombault, 
Hanot,  and  Sabourin.     They  described  the  anatomic  and  clinical  differ- 
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ences  in  contrast  with  those  of  atrophic  cirrhosis.  The  French  school 
(which  has  been  in  the  habit  of  designating  hypertrophic  cirrhosis  as 
Hanot's  disease)  consider  periangiocholitis  of  the  interlobular  bile- 
passages  as  the  primary  factor,  and  believe  that  the  connective-tissue 
proliferation  extends  from  this  point  to  the  lobules  of  the  liver. 

So  far  no  explanation  has  been  given  for  the  slight  effect  exercised 
by  this  development  of  connective  tissue  upon  the  parenchyma  of  the 
organ;  sometimes  the  latter  may  even  appear  to  increase  in  volume. 
Thus  the  main  difference  between  the  atrophic  and  hypertrophic  forms 
of  cirrhosis  of  the  hver  is  the  preservation  of  the  parenchyma  in  the 
latter.  In  the  last  stages  of  the  disease  and  when  death  is  impending, 
fatty  and  parenchymatous  degeneration  of  the  Uver-cells  is  seen. 

General  Clinical  Picture. — The  affection  begins  T\dth  dyspeptic  out- 
breaks, that  occur  at  considerable  intervals,  and  are  always  accom- 
panied by  icterus,  and  a  painful  enlargement  of  the  hver.  At  first, 
during  the  intervals  these  symptoms  all  disappear,  but  later  in  the 
disease  the  liver  remains  enlarged,  and  the  icterus  persists;  the  swelling 
of  the  liver  may  attain  a  very  considerable  degree,  and  there  is  also  an 
enlargement  of  the  spleen.  Ascites  is  absent.  General  emaciation  sets 
in,  with  a  tendency  to  hemorrhages  from  various  sources.  Death  occurs 
after  several  years,  as  the  result  of  general  exhaustion  and  complicating 
conditions ;  sometimes  with  cerebral  symptoms. 

Etiology. — Hypertrophic  cirrhosis  is  a  rather  rare  condition,  much 
more  rare  than  the  atrophic  form.  It  is  seen  chiefly  in  men  (ac- 
cording to  Schachmann,  22  times  in  26  cases),  and  particularly  among 
comparatively  young  men  between  twenty  and  thirty;  it  is  sometimes 
seen  in  children. 

[Among  a  considerable  number  of  cases  reported  Mirinesca  *  has 
studied  one  of  hypertrophic  cirrhosis  with  chronic  icterus  in  a  boy  of 
fourteen  years ;  and  Gilbert  and  Fournier  f  seven  cases  in  infants.  J.  T. 
Bruigier  %  has  observed  a  case  of  acute  hypertropliic  cirrhosis  in  a  boy 
of  seven  years,  and  Pierre  Roy  §  one  in  a  child  in  whom  death  occurred 
after  exploratory  laparotomy.  F.  W.  Jollye||  has  reported  two  cases 
in  children  of  the  same  family. — Ed.] 

The  causes  of  the  condition  are  not  thoroughly  understood ;  according 
to  some  authors,  alcohol  has  no  influence  in  its  production;  according  to 
others  (P.  Ollivier,  observation  by  myself),  it  has.  Malaria  and  syphilis 
are  doubtful  causes,  and  the  same  may  be  said  of  typhoid  and  cholera 
(Hay  em). 

If,  as  it  appears,  alcoholism  is  indeed  one  of  the  predisposing  causes 
of  hypertrophic  cirrhosis,  there  must  be  other  unknown  causes  that 
assist  in  producing  a  type  of  disease  that  is  clinically  and  anatomically 
so  different  from  the  usual  and  more  frequent  form  of  atrophic  cirrhosis. 
The  location  seems  to  have  something  to  do  wdth  its  occurrence,  and 
the  fact  that  so  many  more  cases  are  described  in  France  can  hardly  be 
attributed  to  the  fact  that  Hanot  first  clearly  defined  the  disease  and 
in  this  way  called  the  attention  of  French  physicians  to  the  lesion.  It 
must  also  in  part  be  actually  due  to  the  more  frequent  appearance  of 
this  condition  in  France  than,  for  instance,  in  Germany.  This  observa- 
tion might  be  adduced  as  an  argument  favoring  the  parasitic  nature 

*  Rev.  des  Mai.  de  VEnfance,  Oct.,  1894.  f  Ibid.,  July,  1895. 

t  Phila.  Med.  Jour.,  vol.  v,  No.  22,  1900.  §  Soc.  de  Pcediatrie,  Dec.  10,  1901. 

II  Bnt.  Med.  Jour.,  April  23.  1892. 
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of  the  disease;   it   might   be  a  primary  infection   of   the   bile-passages 
either  by  bacteria  or  by  protozoa. 

Vinccuzo  succeeded  in  cultivntiiiK  cocci  and  l)acilli  from  a  hypprtrophic-cirrliotic 
liver.  A  puinea-piK  wa**  injected  and  died  in  forty-live  days;  on  autopsy  interstitial 
sclerotic  hepatitis  was  found. 

[We  have  already  (vide  Atroj)hic  Cirrhosis)  called  attention  to  numer- 
ous bacteriologic  studies  of  the  liver  along  clinical  and  experimental 
lines.  There  would  seem,  however,  to  be  no  direct  constant  causal  con- 
nection between  either  form  of  cirrhosis  and  any  specific  micro-organi.sm. 
The  toxins  i)r(Hluc('d  by  Ixicteria  seem  able  to  cause  cirrhotic  jjrocesses, 
not  only  in  the  liver  but  in  the  lungs,  spleen,  kidneys,  etc.,  but  alcohol 
can  accomplish  this  with  equal  facility.  It  seems  necessary  to  confess 
that  at  the  present  date'wc  do  not  know  the  exact  etiologic  process" 
followed  in  either  the  atrophic  or  hypertrophic  form,  and  still  less  in  the 
latter  than  the  former. — Ed.] 

Symptoms. — The  digestive  disturbances  that  usher  in  the  disease  are 
very  indefinite  and  by  no  means  characteristic.  There  is  loss  of  appetite, 
vomiting  in  the  morning,  a  feeling  of  pressure  in  the  epigastrium,  and 
particularly  in  the  right  hypochondrium.  Icterus  soon  appear.'^,  and 
with  it  the  liver  enlarges  and  becomes  painful;  the  other  symptoms 
increase  in  severity  until  the  icterus  disappears,  when  they  also  disappear. 
The  liver  may  remain  slightly  enlarged.  Such  light  attacks  of  icterus 
\\ith  febrile  dyspepsia  recur  at  intervals  of  many  months,  and  sometimes 
of  years;  each  attack  is  more  severe  than  the  preceding  one,  and  lasts  a 
Uttle  longer;  at  the  same  time  the  enlargement  of  the  hver  increases. 
Finally  icterus  becomes  permanent,  although  fluctuating  periodically  in 
intensity,  and  at  the  same  time  the  general  disease-picture  grows  more 
pronounced.  The  discoloration  of  the  skin  is  moderate,  sulphur  yellow, 
and  rarely  has  the  greenish  tint  that  characterizes  complete  stasis  of 
bile;  enough  bile  always  enters  the  intestine  to  give  the  stools  their 
normal  color.  A?  a  rule,  the  latter  are  pultaceous,  and  if  anything  only 
a  Uttle  lighter  than  normal. 

The  Uver  at  the  height  of  the  disease  is  so  much  enlarged  that  it 
causes  the  right  costal  arch  to  bulge  out  and  changes  the  form  of  the 
thorax.  It  protrudes  below  the  margin  of  the  thorax  and  may  extend 
downward  as  far  as  the  crest  of  the  ihum.  The  organ  is  hard,  its  margin 
dull,  the  surface  smooth,  and  appears  to  be  irregular  only  here  and 
there,  ov^ing  to  the  constrictions  caused  by  strands  of  connective  tissue. 
The  liver  is  sensitive  to  pressure  and,  in  addition,  there  is  a  dull  sensation 
of  pain  or  of  distress  in  the  whole  hepatic  region.  The  sweUing  of  the 
organ  increases  by  stages ;  at  the  same  time  the  icterus  grows  more  intense 
and  the  pain  more  severe.  The  size  of  the  organ  persists  until  the  death 
of  the  patient;  occasionally  the  malnutrition  becomes  so  marked  that 
the  liver  shrinks  a  little. 

The  spleen  becomes  enlarged  in  the  same  manner  as  the  Uver,  the 
organ  protruding  below  the  costal  arch.  It  is  painful  owing  to  peri- 
splenitis. In  atrophic  cirrhosis  the  cause  of  the  sweUing  of  the  spleen 
was  in  part,  at  least,  stasis;  in  hypertrophic  cirrhosis  the  genesis  of  this 
enlargement  is  obscure.  All  symptoms  of  stasis  are  absent  in  this  form, 
there  is  no  ascites,  and  the  collateral  veins  of  the  portal  system  are 
not  enlarged.  In  those  rare  cases  in  which  a  slight  exudate  is  poured 
into  the  abdominal  cavity,  the  condition  is  usuaUy  due  to  a  complicating 
peritonitis. 
46 
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The  loss  of  appetite  that  is  so  conspicuous  a  symptom  in  the  beginning 
of  the  disease  gives  way  to  a  normal  appetite  in  the  later  stages,  or  even 
to  buhmia.  Notmthstanding  this  fact,  the  general  nutrition  of  the 
patients  remains  low,  they  emaciate  and  feel  iniserable,  and  the  enlarge- 
ment of  the  hver  is  particularly  conspicuous  as  the  patients  grow  thinner. 

The  quantity  and  the  concentration  of  the  urine  fluctuate  with  the 
condition  of  the  digestion;  as  a  rule,  it  contains  bile-pigment.  As  soon 
as  a  slight  improvement  occurs  marked  polyuria  sets  in. 

[Minute  traces  of  bile-acid  and  bile-pigment  can  be  detected  by 
means  of  flowers  of  sulphur.  A  very  scanty  amount  is  powdered  upon  the 
surface  of  the  urine  and  will  at  once  begin  to  fall  to  the  bottom  if  the 
sHghtest  traces  of  bile  are  present  (Hay's  test).  Other^vase  the  sulphur 
floats  upon  the  surface  of  the  Uquid.  We  have  had  a  number  of  oppor- 
tunities of  pro"^dng  the  value  of  this  test. — Ed.] 

According  to  Chauffard,  the  abundant  ingestion  of  carbohydrates  is  followed  by 
glycosuria,  but  not  so  readily  in  this  form  of  cirrhosis  as  in  the  atropine  form.  [Lefas 
has  sho'mi  that  in  hypertrophic  cirrhosis  there  is  no  increase  in  the  size  of  the  pan- 
creas (vide  atropliic  cirrhosis  in  contrast),  but  that  its  density  is  markedly  increased. 
The  interlobular  connective  tissue,  especially  around  the  excretory  ducts,  is  in- 
creased, and  there  is  also  a  certain  amount  of  intralobular  sclerosis.  The  sclerotic 
tissue  seems  to  take  its  origin  from  the  excretory  ducts,  and  consists  largely  of  round 
cells.  The  islands  of  Langerhans  are  numerous,  and  filled  with  a  large  number  of 
cells.^Eo.]  Chauffard  also  claims  that  urobihn  is  not  found  so  frequently  (?Q.); 
both  of  these  facts  are  interpreted  to  signify  a  slighter  interference  with  the  liver 
function  than  is  true  in  the  atropine  form. 

Myocarditis,  T\dth  disturbance  of  the  heart  action,  takes  rank  as  the 
most  important  comphcation,  after  peritonitis.  Occasionally  acciden- 
tal (?)  systolic  murmurs  are  heard,  particularly  at  the  apex;  the  number 
of  red  blood-corpuscles  is  said  to  be  reduced  (Rosenstein),  and  the  num- 
ber of  leucocytes  increased  to  from  9000  to  20,000  per  cubic  millimeter 
(Hanot,  Hayem).  Disease  of  the  kidneys  and  albuminuria  are  less 
frequently  encountered  than  in  the  contracting  form  of  cirrhosis.  Gilbert 
and  Fournier  describe  a  thickening  of  the  epiphysis  of  the  lower  arm  and 
the  leg  in  children,  and  claim  that  this  lesion  is  due  to  the  action  of  a 
toxin  that  is  characteristic  of  this  disease.  As  the  disease  progresses, 
the  hemorrhagic  diathesis  develops;  epistaxis,  hemorrhages  into  the 
skin,  the  gums,  or  into  the  intestinal  tract  are  seen;  these  hemorrhages 
are,  however,  not  so  conspicuous  as  in  atrophic  cirrhosis. 

The  course  of  the  disease  is  slow,  with  many  ups  and  do-^ms;  the 
duration,  after  icterus  has  become  permanent,  is  on  an  average  four  to 
five  years,  and  sometimes  ten  to  twelve.  The  patients  can,  therefore, 
follow  their  calling  for  a  long  period.  From  time  to  time,  and  often  as 
a  result  of  dietary  indiscretions  that  cannot  always  be  deterirdned,  the 
above-mentioned  attacks  of  icterus  and  digestive  disturbances  set  in. 
Toward  the  end  of  the  disease  icterus  becomes  more  severe,  the  hemor- 
rhages recur  mth  greater  frequency.  At  the  same  time,  a  remittent  type 
of  fever  may  appear  and  death  occur  from  general  weakness,  from  some 
intercurrent  comphcation,  or  from  hepatargia  or  hepatic  intoxication. 
In  the  latter  case  a  shght  decrease  in  the  size  of  the  hver  may  be  noticed. 
In  children  *  physical  development  is  impeded,  and  the  swelling  of  the 
spleen  becomes  particularly  conspicuous.  The  terminal  phalanges  of 
the   fingers    and   toes   occasionaUy   show  drumstick   enlargement,   and 

*  Gilbert  and  Fournier,  Soc.  de  biologie,  June  1,  1895. 
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sometimes  the  same  changes  are  seen  in  the  articular  ends  of  the  long 
bont's  of  tho  lower  cxtrcinit}'. 

Tlio  diagnosis  cannot  he  made  in  the  beginning  of  the  disease;  it 
resiMnbics  catarrhal  icterus,  which  also  siiows  u  tendency  to  recurrence. 
If  the  eiilargenu'iit  of  tlie  liver  persists,  the  diagnosis  of  cirrhosis  Ijecoinos 
a  prohabihtN'.  Tlie  imiforin  enlargement  excludes  neopla-stus  to  a  certain 
extent,  l)ut  may  be  due  to  cirrhosis  with  fatty  infiltration,  to  venoas 
hyperemia,  or  to  chronic  biliary  stasis.  In  cases  of  this  kind  the  decision 
must  be  based  upon  the  constant  increase  in  the  size  of  the  liver,  and 
upon  the  persistence  of  icterus  without  loss  of  color  on  the  part  of  the 
stools.  In  other  words,  the  diagnosis  must  depend  essentially  upon  the 
course  of  the  disease;  the  most  significant  symptoms  are  the  early  swelling 
of  the  spleen,  and  the  absence  of  ascites. 

[A  point  of  much  interest  in  relation  to  the  disturbance  of  general 
health  in  hypertrophic  cirrhosis,  and  one  that  may  possibly  prove  to  be 
of  some  diagnostic  value  in  various  diseases  of  the  hver,  is  that  recently 
recorded  by  v.  Jaksch.*  This  investigator  found  that  the  amido-acid 
nitrogen  excreted  in  the  urine  in  two  cases  of  hypertrophic  cirrhosis 
constituted  a  very  aljnormally  large  part  of  the  total  urinar\^  nitrogen. 
This  is  not  a  wholly  unexpected  result,  since  such  large  amounts  of  leucin 
and  tyrosin,  and  perhaps  other  amido-acids,  are  excreted  in  acute  yellow 
atrophy  and  phosphorus-poisoning.  The  increase  in  the  amido-acid 
nitrogen  of  the  urine  was  naturally  not  confined  to  hj'pertrophic  cir- 
rhosis ;  it  was  found  in  typhoid  fever  and  diabetes  insipidus  also,  but  not 
in  some  other  conditions  of  importance,  as,  for  instance,  nephritis. — Ed.] 

The  prognosis  is  unfavorable,  and  a  cure  of  the  fuUy  developed  disease 
has  never  been  known  to  occur.  A  slow  course  is,  however,  a  relatively 
favorable  one.  It  seems  on  its  face  probable  that  the  initial  stages  may 
be  arrested  and  recovery  sometimes  take  place,  though  this  has  so  far 
never  been  determined  by  exact  obser^^ation. 

Treatment. — In  the  beginning  the  treatment  is  that  of  gastric  and 
intestinal  catarrh,  of  catarrhal  icterus,  and  of  congestion  of  the  hver. 
In  the  intervals  a  non-irritating  diet  and  complete  abstinence  from 
alcohol  are  especially  indicated.  It  is  doubtful,  however,  whether  good 
results  can  be  expected  from  any  treatment  after  the  disease  is  once  fully 
developed.  The  reports  of  good  results  have  been  recorded  in  cases  in 
which  cirrhotic  fatty  liver,  etc.,  was  not  excluded. 

locUd  of  potash  and  calomel  are  recommended  in  this  disease;  they 
are  to  be  given  in  small  doses  (0.06,  six  times  a  day,  Sacharjin)  over  a 
long  period. 

It  is  possible  that  even  in  the  advanced  stages  a  purely  symptomatic 
treatment,  by  helping  to  avoid  exacerbations  and  too  many  attacks, 
may  do  some  good. 
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In  the  preceding  sections  the  pathologic  pictures  of  atrophic  and  of 
hypertrophic  cirrhosis  have  been  dehneated  according  to  current  views 
on  this  subject.  The  atropine  form  has  been  kno^ATi  for  a  great  many 
years,  and  the  later  stages  are  fully  understood;  what  doubt  exists  relates 
to  the  initial  stages.  The  hypertrophic  form,  however,  has  been  knoT\Ti 
for  only  twenty  years  or  so,  and  has  only  recently  become  generally 
recognized,  cliiefly  through  the  studies  of  French  authors.  A  certain 
amount  of  confusion  has  arisen  from  the  endeavor  of  Charcot  and  Gom- 
bault  to  connect  the  lesions  of  the  liver  that  are  the  result  of  simple 
stasis  of  bile  with  the  disease  that  Hanot  has  described.  Moreover,  the 
fact  that  Hanot's  cirrhosis  is  not  seen  so  frequently  elsewhere  as  in 
France  prevented  many  from  recognizing  the  disease  as  a  clinical  entity. 
There  can  be  no  doubt,  however,  that  the  disease  called  cirrhose  hyper- 
trophique  avec  ictere  is  clinically  and  anatomically  different  from  atrophic 
cirrhosis.  At  the  same  time,  both  have  in  common  the  development  of 
connective  tissue  that  for  a  long  time  was  considered  characteristic  onl}^ 
of  the  atrophic  form  of  the  disease. 

In  order  to  clear  up  some  of  the  doubtful  points  the  tables  appended 
below  have  been  constructed  (see  page  725),  and  the  points  in  the  differen- 
tial diagnosis  have  been  contrasted.  Every  attempt  at  classification, 
however,  is  weak  when  considered  from  a  pathologic  standpoint;  there 
is  a  tendency  to  consider  only  the  extremes,  and  by  neglecting  transition- 
forms  to  overemphasize  extreme  cases  and  to  emphasize  in  an  improper 
manner  their  peculiarities,  wdth  a  total  neglect  of  the  transitional  forms. 
Outside  of  France  the  contrast  and  the  identity  of  the  two  diseases  has 
not  been  so  fuUy  recognized;  even  in  France,  Dieulafoy,  by  formulating 
the  picture  of  mixed  cirrhosis,  has  attempted  to  do  full  justice  to  the 
actual  facts  of  the  case. 

Eichhorst  *  has  recently  described  such  a  mixed  case ;  there  was  a  great  devel- 
opment of  connective  tissue  that  was  in  part  multilobular,  containing  few  cells ;  in 

,     *  Eichhorst,  Virchow's  Archiv,  1897,  Bd.  cxlviii,  p.  339. 
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part  monolobular,  containing  many  round-cells.  The  liver-cells  themselves  were 
undianfictl  and  ni'itluT  icterus  nor  ascites  was  present. 

Tliero  is  a  disease  ainunf;  New  Koundiaiidc.Ts  tliat  can  be  included  in  this  cat«'Hory 
of  mixed  cirrhoses.  Tlu-se  Mcople  eat  larp'  ([uantitii-s  of  mussels  (5  to  10  k^.  in  a 
day)  and  a  certain  disease  ol  the  liver  seems  to  be  tiie  n-sult.  It  bepins  as  hy{X'r- 
tropliic  cirrliosis  with  ictenis,  and  finally  leads  to  atroj)hy  with  terminal  liemor- 
rhaf^es.*  It  is  possible  that  mytilitoxin  (a  poison  isolated  by  Brieger)  plays  a  cer- 
tain role  in  tliis  connection. 

[JakowlotTf  n-ports  an  interesting  case  of  mixed  cirrhosis,  as  does  also  Ullmann.| 
The  latter  ran  a  fatal  acute  course.  At  the  present  time  the  mixed  form  of  cirrhosis 
is  not  looked  upon  as  a  rare  occurrence. — Ed.] 


ANATOMY. 


Atrophic  Cirrhosis. 

Liver  somewhat  enlarged  j(?)  in  the  be- 
ginning; later  contracted. 

Connective-tissue  proliferation  begins 
between  the  lobules  extraloljular,  in- 
terlobular, penetrates  the  lobules  only 
in  the  later  stages. 

It  surrounds  tlie  lobules  in  an  annular 
or  ca|)sular  arrangement. 

The  notlules,  inclosed  Ijy  connective  tis- 
sue, are  multilobular,  rarely  mono- 
lobular. 

The  boundary  between  glandular  and 
connective  tissue  i'.s  distittrf. 

The  connective  tissue  is  more  tough, 
cicatricial,  contractile. 

The  connective-tissue  proliferation 
starts : 

from  interlobular  branches  of  the 
portal  vein  (Hanot)  (venous  cirrhosis) ; 
from  the  interlobular  branches  of  the 
portal  vein  and  the  central  venules 
(bivenous  ciiThosis)  (Sabourin) ; 
from  the  capillaries  of  the  hepatic 
artery  (Ackermann). 
"New-formed  bile-channels"  within 
the  connective  tissue  are  always 
present : 

The  capillaries  of  the  liver  lobules  can- 
not be  well  injected  or  cannot  be  in- 
jected at  all  from  the  portal  vein; 

Liver-cells  involved  early  in  the  disease, 
show  fatty  degeneration;  gradually 
disappear. 


Hypertrophic  Cirrhosis. 
Liver  permanently  much  enlarged. 

Connective-tissue  proliferation  enters 
the  lobules  from  the  very  beginning,  is 
both  extralobiilar  and  intralobular. 

It  is  "insular,"  and  starts  from  certain 

points  within  the  lobules. 
The  nodules  are  monolobular. 


Boundary  is  not  distinct. 

The  connective  tissue  is  more  delicate, 
retains  its  nuclei  for  a  longer  time; 
resembles  that  of  elephantiasis. 


from  interlobular  bile-channels  (peri- 
angiocholitis) "biliary  cirrhosis" — 
more    correctly,    cholangic    cirrhosis 

(Q.); 


more  abundant; 


can  be  well  injected  from  the  portal 
vein. 
Liver-cells  remain  intact  for  a  long  time. 


Atrophic  Cirrhosis. 
Ldver 

smaller    than    normal, 
usually  granular. 


Icterus 

absent  or  shght. 


CLINICAL  SYMPTOMS. 

Hypertrophic  Cirrhosis. 

enlarged  permanently, 
of  great  size,  granula- 
tion indistinct. 


very  distinct  from  be- 
ginning to  end. 


Mixed  Cirrhosis. 
(Secondary  Contracted  Liver.) 

permanently  enlarged 
(contraction  only  mani- 
fested by  symptoms  of 
sta.sis  in  the  portal 
system) . 

absent  or  shght. 


*  Segers,  Semainc  Med.,  1891,  p.  448.  t  Deutsche  mcd.  Woch.,  Nov.  IS,  1S94. 

X  Munch,  med.  Woch.,  Mar.  26,  1901. 
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Atrophic  Cieehosis. 
Ascites 

considerable. 


Clinical  Symptoms. — (Continued.) 
Hypertrophic  Cirrhosis. 


Spleen 

usually  enlarged. 

Hemorrhages 

hemorrhagic  diathesis, 
chiefly  in  stomach  and 
intestine. 

Onset 

imperceptible. 

Duration 

at  most,  2  or  3  years. 

Death 

usually  from  hemor- 
rhages in  the  portal 
area. 

Complications 

contracted  kidney,  rela- 
tively often  peritoneal 
tuberculosis. 

Occurrence 

usually  after  the  for- 
tieth year. 

Alcohol 

a  very  frequent   cause. 


absent.  (Sometimes 
appears  toward  the  end, 
but  is  slight.) 

always  much  enlarged. 

hemorrhages  seen  also 
in  other  locations. 


repeated  gastric  attacks. 

5  or  10  years. 

from   complications   or 
from  hepatargia. 

very  rare. 


usually  before-  the  for- 
tieth year. 

not  generally  recog- 
nized as  a  frequent 
cause. 


Mixed  Cieehosis. 
(Secondary  Contracted  Liver.) 

develops  gradually,  not 
considerable. 


enlarged. 


3  or  4  years. 


If  those  cases  of  cirrhotic  liver  are  excluded  that  develop  in  a  latent 
manner,  and  that  are  not  seen  until  the  stage  of  atrophy  with  ascites, 
we  shall  find  that  a  great  many  cases  are  left  that  show  considerable 
variations  in  their  course  and  in  the  anatomic  changes  that  are  found 
after  death.  The  chronic  process  is  seen  not  only  in  the  interstitial 
tissues,  but  also  in  the  parenchyma,  and  may  attain  different  degrees 
of  severity.  In  many  cases  other  organs  than  the  liver  will  be  found  to  be 
involved;  these,  in  their  turn,  exert  a  certain  influence  on  the  hver 
and  on  the  general  health  of  the  patient.  For  all  these  reasons  the 
so-called  mixed  forms  of  cirrhosis  of  the  liver  vary  greatly,  both  anatomic- 
ally and  chnically;  they  have  the  negative  characteristic  in  common, 
however,  that  they  are  examples  neither  of  Laennec's  atrophic  cirrhosis, 
nor  of  typical  Hanot's  hypertrophic  cirrhosis.  It  should  also  be  remem- 
bered that  the  latter  is  not  the  only  form  of  hepatic  disease  that  can 
cause  enlargement  of  the  Hver;  fatty  infiltration,  hyperemia  from  stasis, 
possibly,  also,  certain  processes  of  regeneration,  may  all  cause  an  en- 
largement of  the  hver,  though  the  atrophic  form  of  cirrhosis  may  be 
present  (see  case  of  Hardt,  for  instance,  on  page  710). 

Thus  it  is  seen  that  any  and  every  classification  of  the  different 
cirrhoses  is  somewhat  forced ;  the  only  value  of  the  different  subdivisions 
consists  in  a  certain  clearness  obtained  and  a  general  diagrammatic 
summary  of  the  most  important  etiologic  and  anatomic  points  in  the 
different  forms. 


"With  this  object  in  view  the  following  classification  of  Chauffard  may  be  given ; 
it  is  both  anatomic  and  etiologic: 
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CIRRHOSES. 

I.  Vascular: 

r  w      .  f  1.  from  inRestod  poisons, 

^  •^      '  \  2.  from  Hutoc'litlioiioas  jwisons; 

11.  direct  iiiicrobic  infection, 

2.  hematogenous  infection    {S„epatic; 

fl.  from  arteriosclerosis, 

2.  from  venous  stasis, 

3.  (from  portal  phleliitis  should  be  added). 

II.  Biliary: 

(a)  from  retention  of  bile; 

(b)  from  radicular  angiocholitis 

III.  Capsular: 
(a)  from  chronic  localized  perihepatitis; 
(6)  from  chronic  general  perihepatitis. 

Simmonds  (and  Heller)  distinguish  three  groups,  and  di\'ide  them  according 
to  anatomic  peculiarities: 

1.  Cirrho-'m:  interlobular  proliferation,  early  inclosure  of  lobules  and  groups 
of  lobules;  boundaries  between  connective  tissue  and  liver-cells  indistinct; 

2.  Induration:  interlobular  proliferation  without  tendency  to  constriction  (this 
form  often  follows  malaria  owing  to  the  stasis  of  blood  and  of  bile) ; 

3.  Diffuse  fibrous  hepatitis:  uniform  interlobular  and  intralobular  proUferation 
of  connective  tissue  (hereditary  syphilitic  liver). 

Even  these  groups  occasionally  originate  from  the  same  cause  and  may  develop 
from  one  another. 

It  may  be  well  to  discuss  certain  distinct  groups  of  cirrhotic  diseases 
of  the  liver  that  can  be  differentiated  chnically,  anatomically,  and 
etiologicaUy.  These  forms  of  "special  cirrhosis"  are  not  altogether 
different  from  one  another  nor  are  they  altogether  different  from 
the  two  principal  types  described.  The  differentiation  is  given  for 
other  reasons,  and  is,  to  a  large  extent,  evolved  from  our  ignorance 
of  the  true  significance  of  the  different  groups.  The  groups  are: 
(1)  Cirrhosis  from  stasis  of  bile;  (2)  cirrhosis  from  stasis  of  blood; 
(3)  tuberculous  interstitial  hepatitis;  (4)  cirrhose  graisseuse;  (5)  hepatitis 
interstitialis  flaccida;  (6)  malaria  hver;  (7)  pigmentary  cirrhosis  of  dia- 
betes; (8)  syphiUtic  hepatitis. 

U  CIRRHOSIS  FROM  STASIS  OF  BILE. 

Cirrhosis  biliaris. 

The  French  distinguish  two  forms  of  bihary  cirrhosis :  the  one,  cirrhose 
hiliare  hypertrophiqiie  (Hanot),  caused  by  disease  of  the  small  bile- 
passages,  and  a  cirrhose  hiliare  calculeuse  accompanied  by  sclerotic 
thickening  of  the  large  bile-ducts.  This  classification  is  not  justified, 
however,  and  is  confvLsing  for  several  reasons;  above  all,  because  the 
word  "biliare"  in  the  one  case  is  used  to  designate  the  bile  as  the  disease- 
producing  agent,  and  in  the  other  to  designate  the  anatomic  significance 
of  the  bile-passages  in  the  pathologic  picture. 

In  "  h}'pertrophic "  cirrhosis,  in  any  event,  the  waUs  of  the  bile- 
passages  are  thickened.  In  case  the  disease  really  starts  from  these 
canals,  as  the  French  seem  to  believe,  this  form  should  be  called  cirrhosis 
of  the  bile-passages,  cirrhosis  cholangica.  Cirrhosis  biliaris  is  that  form 
of  cirrhosis  that  originates  from  stasis  of  bile;  the  fact  that  this  stasis 
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leads  to  thickening  of  the  walls  of  the  bile-passages  is  unimportant; 
the  chief  and  most  important  factor  is  the  action  of  the  bile  itself  upon 
the  substance  of  the  liver.  Cirrhosis  is  produced  by  this  chemical 
irritation. 

Icterus,  which  is  common  to  both  forms  of  cirrhosis,  estabhshes 
merely  a  semiotic  relation  between  them,  but  does  not  bring  them  into 
pathogenetic  relation,  owing  to  the  fact  that  the  origin  of  icterus  is 
different  in  each  case.  The  atrophic  form  may  also  occasionally  be 
accompanied  by  icterus. 

We  have  already  described  the  anatomic  changes  that  are  brought 
about  in  the  hver  by  the  action  of  the  bile  (see  pages  428,  686).  Rabbits 
and  guinea-pigs  do  not  bear  experimental  stasis  well,  dogs  and  cats 
bear  it  comparatively  well;  in  man  it  is  borne  fairly  well,  as  in  the  second 
group  of  animals,  though  there  are  individual  differences  in  susceptibility. 

The  parenchymatous  cells  in  the  marginal  zones  of  the  liver  undergo 
focalized  necrosis  and  are  separated  by  connective  tissue;  in  the  finer 
bile-passages  epithelial  desquamation  and  cellular  infiltration  are  seen. 
In  the  larger  bile-passages  a  thickening  of  the  walls  can  also  be  noted, 
but  the  disease  does  not,  as  the  French  claim,  start  from  these  ducts; 
the  primary  focus  must  be  sought  ^vithin  the  numerous  affected  areas 
of  liver-cells  that  can  only  be  recognized  microscopically. 

The  most  frequent  cause  for  persistent  stasis  of  bile  is  occlusion  of 
the  efferent  ducts  by  gall-stones;  it  is  not,  however,  the  only  cause; 
narro\\dng  of  ducts  by  carcinomata  or  by  cicatrices  may  also  lead  to 
chronic  stasis  and  to  connective-tissue  hyperplasia,  as  I  have  myself 
been  able  to  demonstrate.  The  French  designation  of  cirrhose  hiliaire 
calculeuse  is  therefore  not  the  proper  one. 

An  important  point  in  occlusion  of  bile-passages  and  stasis  in  chole- 
lithiasis is  the  fact  that  occlusion  varies  in  degree  and  is  frequently  not 
complete,  so  that  infection  of  the  ducts  by  intestinal  bacteria  is  rendered 
possible.  The  frequent  presence  of  suppurative  comphcating  processes 
demonstrates  the  frequency  of  this  occurrence.  Interstitial  proliferation 
may  be  favored  by  the  presence  of  bacteria ;  at  the  same  time  interstitial 
change  may  and  does  occur  independently  of  the  action  of  germs,  as 
has  been  demonstrated  by  a  number  of  careful  animal  experiments. 

In  the  majority  of  cases  the  interstitial  proliferation  remains  mthout 
influence  upon  the  chnical  course  of  the  disease.  The  condition  is 
recognized  on  microscopic  examination  of  the  liver,  but  the  atrophy 
of  the  parenchyma  due  to  the  influence  of  the  bile  is  much  more  im- 
portant. The  chnical  picture  is  that  of  chronic  cholemia  and  hepatargia; 
toward  the  end  there  is  an  exaggeration  of  the  auto-intoxication.  It 
cannot  be  shown  that  the  interstitial  proliferation  exercises  any  influence 
on  the  course  of  the  disease. 

In  exceptionl  cases  only,  that  last  from  two  to  three  years,  granula- 
tion of  the  interstitial  tissue  is  seen,  and  sometimes,  in  rare  cases,  a 
reduction  in  the  size  of  the  hver.  In  such  cases  the  picture  of  atrophic 
cirrhosis  vnth  ascites  and  sweUing  of  the  spleen  develops,  modified 
however,  by  severe  icterus  and  complete  decoloration  of  the  feces  (Litten, 
Janowski). 

The  microscopic  appearance  of  the  liver  in  a  case  of  this  kind  differs  in  no 
respect  from  that  of  ordinary  contracted  Hver.  We  see  the  same  fibrous  strands 
of  connective  tissue  compressing  the  acini  and  separating  them  into  single  acini 
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or  into  groups.  Witliin  tlie  new  tissue  are  tlie  "newly  formed  bile-ducts"  the 
interlobular  branches  ol"  the  portal  vein  have  thickened  walls  and  are  not  permeable 
(Litten). 

The  essential  difference  lies  in  the  appearance  of  icterus  at  the  earliest 
stage  of  the  disease;  as  a  rule,  some  symptoms  of  gall-stones  will  be 
elicited  from  the  history. 

Accorilinp  to  v.  Frapstein,  icterus  may  disappear  as  soon  as  the  stone  has  passed; 
the  diagnosis  in  tlie  case  described  by  him  is,  however,  not  a  clear  one. 

In  cases  in  which  the  liver  remains  enlarged  gall-stone  cirrhosis 
to  a  certain  extent  resembles  "hypertrophic  cirrhosis."  In  the  former 
condition,  however,  the  development  of  icterus  is  much  more  rapid, 
sometimes  sudden,  and  the  duration  of  the  disease  is  shorter  (two  or 
three  years,  as  against  five  and  more  in  the  hypertrophic  form).  Icterus 
is,  as  a  rule,  more  intense  in  gall-stone  cirrhosis,  the  stools  are  devoid 
of  color,  and  ascites  is  present.  The  liver,  too,  is  only  moderately  en- 
larged and  decreases  in  size  during  the  course  of  the  disease;  the  reverse 
is  the  case  in  hypertrophic  cirrhosis. 

Treatment,  apart  from  that  which  is  purely  symptomatic,  shotild 
be  directed  against  the  stasis  of  bile.  As  soon  as  we  are  con-vinced  of 
the  formation  of  connective  tissue  and  of  the  development  of  atrophic 
changes  in  the  liver  following  chronic  stasis  of  bile,  we  should  attempt 
a  prophylaxis  of  these  lesions  by  operative  measures.  The  calculi 
should  be  removed,  if  possible;  if  not,  a  fistula  should  be  made  from 
the  gall-bladder  through  the  skin  or  into  the  intestine. 

Brissaud,  E.,  et  Sabourin,Ch. :  "  Deux  cas  d'atrophie  du  lobe  gauche  du  foie  d'origine 
biliaire,"  "Archives  de  physiologie,"  1884,  tome  i,  pp.  345,  444. 

V.  Fragstein:  "Cholelithiasis  als  Ursache  von  Cirrhosis  hepatis,"  "Berliner  klin. 
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Janowski :  "  Beitrag  zur  pathologischen  Anatomie  der  biliaren  Lebercirrhose," 
Ziegler's  "  Beitrage  zur  pathologischen  Anatomie,"  1892,  Bd.  ii,  p.  344. 
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Litten:  "  L^eber  die  biliare  Form  der  Lebercirrhose  und  den  diagnostischen  Werth 
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Raynaud  et  Sabom-in:  "Un  cas  de  dilatation  enorme  des  voies  biliares,"  etc.,  "Ar- 
chives de  physiologie,"  1879,  p.  37.. 

Simmonds,  M. :  "  Ueber  chronische  interstitielle  Erkrankungen  der  Leber,"  "  Deut- 
sches  Archiv  fiir  klin.  Medicin,"  1880,  Bd.  xxvii,  p.  73. 

Smith,  Hingleton,  R. :  "Case  of  Acute  Biliarv  Cirrhosis  Clinicallv  Simulating  Acute 
Yellow  Atrophy  of  the  Liver,"  "  British'Med.  Journal,"  Jan.  19,  1884. 

2.  CIRRHOSIS  FROM  STASIS  OF  BLOOD. 

Cirrhose  cardiaque. 

In  discussing  hyperemia  of  the  hver  from  stasis  we  have  already 
called  attention  to  the  fact  that  the  proliferation  of  connective  tissue 
that  occurs  in  the  vicinity  of  the  hepatic  veins  and  the  central  veins  of 
the  lobules  may  occasionally  involve  the  interlobular  spaces,  and  in 
this  manner  lead  to  a  constricting  cirrhosis  with  narrowing  of  the  portal 
circulation.  From  these  lesions  the  picture  of  atrophic  cirrhosis  with 
ascites  from  stasis  may  develop ;  this  may  either  be  added  to  the  general 
picture  of  cardiac  insufficiency  or  it  may  overshadow  this  condition 
completely. 
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According  to  Sabourin,  a  similar  form  of  cirrhosis  from  stasis  of  blood  can 
be  caused  by  alcohol.  It  may  start  from  the  hepatic  veins;  it  is  said  to  appear  in 
combination  with  fatty  liver. 

We  wish  to  again  emphasize  the  fact  that  in  cirrhosis  of  other  organs 
than  that  under  discussion,  particularly  the  cirrhosis  from  alcohohsm, 
the  heart  may  be  damaged  at  the  same  time  as  the  Hver,  and  in  this 
way  the  microscopic  picture  of  connective-tissue  hyperplasia  be  modified, 
and  a  swelling,  followed  by  a  reduction  in  the  size  of  the  liver,  be  pro- 
duced during  the  life  of  the  patient. 

Liebermeister :  "Beitrag  zur  pathologischen  Anatomie  vmd  Klinik  der  Leberkrank- 

heiten,"  Tiibingen,  1864. 
Curschmann :  "  Zur  Diagnostik  der  mit  Ascites  verbimdenen  Erkrankungen  der 

Leber  und  des  Peritoneums,"  "Deutsche  med.  Wochenschr.,"  1884,  p.  564. 
Rimipf,  H.  (Giessen) :  "  Ueber  die  Zuckergussleber,"  "  Deutsches  Archiv  fiir  klin. 

Medicin,"  1895,  Bd.  lv,  p.  272. 
Pick,   Fr. :  "  Pericarditische  Pseudolebercirrhose,"   "Zeitschr.   fiir  kUn.   Medicin," 

1896,  Bd.  XXIX,  p.  385. 

3.   TUBERCULAR  INTERSTITIAL   HEPATITIS  AND   TUBERCULOSIS 
OF  THE  LIVER  IN  GENERAL. 

Secondary  tuberculosis  of  the  liver  is  a  very  common  condition.  It 
is  always  seen  in  general  tuberculosis,  the  organ  probably  becoming 
infected  through  the  blood  of  the  hepatic  artery.  The  foci  are  situated 
within  the  lobules,  are  very  small,  and  are  often  recognizable  by  means 
of  the  microscope  only.  In  chronic  tuberculosis,  particularly  of  the 
intestine,  the  hver  is  often  involved ;  here  infection  occurs  via  the  portal 
vein. 

Occasionally  no  inflammation  is  to  be  seen  around  these  httle  foci; 
sometimes  punctiform  hemorrhagic  spots  are  seen.  If  the  process  con- 
tinues for  some  time,  small  nodules  are  formed  by  interstitial  infiltration 
and  the  development  of  connective  tissue.  If  the  primary  foci  are  very 
numerous,  a  form  of  cirrhosis  is  produced  that  resembles  diffuse  hepatitis, 
and  which,  according  to  its  origin  from  single  foci,  should  be  called 
"insular"  (after  the  French  tj'pe).  At  the  same  time  the  disease  is 
"  diffuse,"  as  it  is  not  hmited  to  the  interlobular  spaces,  but  also  involves 
the  lobules. 

New  formation  of  bile-passages  also  occurs  in  this  form  of  interstitial 
hepatitis.  There  is  less  tendency  to  contractions  than  in  ordinary 
cirrhosis,  for  the  reason  that  death  ensues  before  high  degrees  of  con- 
traction can  develop. 

It  is  clear  from  the  frequency  of  tuberculosis  that  a  liver  which  is 
cirrhotic  from  some  other  cause  than  tuberculosis  may  be  infected 
secondarily  in  very  many  cases;  thus  tuberculosis  of  the  liver  com- 
bined with  cirrhosis  may  be  found  under  these  circumstances. 

Gheesy  nodules  of  the  size  of  a  pea  or  a  hazelnut  are  frequentty  seen, 
though  not  as  often  as  mihary  tubercles;  the  former  start  from  the 
interlobular  tissues  in  the  form  of  a  periangiochohtis  (Simmonds)  and 
lead  to  the  formation  of  small  cavities  containing  a  grumous,  bile-tinged 
substance.  It  is  possible  that  in  these  cases  infection  starts  from  the 
bile-passages,  or  from  the  lymph- vessels,  whereas,  in  general,  infection 
occurs  through  the  blood. 

v.  Lauth  calls  particular  attention  to  the  fatty  infiltration  of  the  liver-cells 
in  the  peripheral  parts  of  the  lobules.     This  condition  is  so  frequently  seen  that 
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its  connection  with  tuberculosis  is  doubtful,  and  is  probably  a  result  of  the  general 
phthisical  dyscnusia  (toxins).  Tliis  is  especially  probable  as  Lauth  does  not  make 
a  dear  (htTcrcntiation  between  real  tuberculosis  of  tlie  liver  and  the  fatty  liver 
of  a  tuliercular  case.  Accordinp  to  Pilliet,  coagulation  necrosis  of  the  liver-cells 
is  seen  in  aildition  to  fatty  degeneration. 

In  oa.'^cs  in  which  the  hvcr  and  the  peritoneum  are  both  found  to 
be  tubercular,  the  suspicion  is  justified  that  they  have  both  become 
infected  from  some  other  organ;  in  rare  instances  the  tubercular  process 
may  involve  the  liver  of  the  peritoneum. 

Tuberculosis  of  the  liver  has  been  thoroughly  studied  in  animals,  both  experi- 
mentally and  in  chance  observations.  The  histologic  picture  of  spontaneous 
tuberculosis  varies  with  the  species;  that  of  experimental  tuberculosis  according  to 
the  method  of  inoculation  and  the  dose.  In  general,  inoculation-tuberculosis  runs 
a  more  acute  course  and  produces  diffuse  interstitial  inflammation,  and,  in  the 
case  of  the  guinea-pig,  circumscribed  necrosis  of  the  liver  parenchyma. 

Symptoms. — Clinically,  tuberculosis  of  the  liver  is  unimportant.  In 
cases  of  serious  involvement  of  the  liver  the  function  of  the  organ,  and 
even  the  general  metabolism,  may  be  perverted;  but  the  symptoms  of 
liver  infection  cannot  be  distinguished  and  differentiated  from  the 
general  pathologic  picture.  In  some  instances  the  appearance  of  icterus 
may  point  to  an  involvement  of  the  liver  (A.  Frankel). 

It  is  said  that  occasionally  a  painless  form  of  ascites  develops  (E. 
Wagner).  In  children  vdth.  acute  mihary  tuberculosis  Wagner  saw 
enlargement  of  the  liver  and  sensitiveness  to  pressure,  and  considers 
these  symptoms  of  value  in  the  diagnosis  of  tuberculosis  of  the  liver 
and  of  general  tuberculosis. 

WTiether  tuberculosis  of  the  liver  is  really  capable  of  producing 
cirrhosis,  vdth.  contraction  and  subsequent  symptoms  of  stasis,  is  doubt- 
ful, although  Hanot  and  his  school  claim  that  this  can  occur.  In  the 
majority  of  the  cases  of  this  kind  there  was  probably  a  cirrhosis  of  some 
other  origin  Tvdth  secondary  tubercular  infection. 

Hanot  and  Gilbert,  in  addition  to  latent  tuberculosis,  distinguish  the  following 
forms : 

1.  Acute:  Fatty  hypertrophic  tubercular  hepatitis. 

2.  Subacute: 

(a)  Fatty  tuberculous  hepatitis  which  is  atrophic  (or  without  hypertrophy). 
(6)  Nodular  parenchymatous  tubercular  hepatitis. 

3.  Chronic: 

(a)  Tuberculous  cirrhosis, 

(b)  Fatty  tuberculous  liver. 

In  the  latter  form  the  tubercles  of  the  liver  may  be  completely  absent. 

Tuberculosis  of  the  Liver. 

Arnold:  "Ueber  Lebertuberculose,"  "  Virchow's  Archiv,"  1880,  Bd.  lxxxii,  p.  377. 

Brieger,  L. :  "Beitrag  zur  Lehre  von  der  fibrosen  Hepatitis,"  "Virchow's  Archiv," 
1879,  Bd.  Lxx^',  p.  85. 

Frankel,  A. :  "  KUnische  Mittheilungen  iiber  Lebertuberculose,"  "  Zeitschr.  fvir  klin. 
Medicin,"  1882,  Bd.  v,  p.  107. 

Hanot  et  Gilbert:  "Sur  les  formes  de  la  tuberculose  h^patique,"  "Archives  g^n^rales 
de  mMecine,"  1889,  tome  ii,  pp.  513-521. 

Lauth,  E. :  "  Essai  sur  la  cirrhose  tub.."  Th^se  de  Paris,  1888. 

MacPhedran  et  Caven: "  Diff.  tub.  hepatitis,"  "American  Med.  Journal,"  May,  1893; 
"  Jahresbericht,"  ii,  p.  273. 

Pilliet :  "  Cirrh.  tub.  et  la  tub.  diffuse  dans  le  foie,"  "  Progres  m^dicale,"  1892,  No. 
3;  "Jahresbericht,"  ii.  p.  193. 

—  "Cirrhose  n^crotique  hj'pertrophique,"  "Mercredi  m^d.."  1892,  No.  4;  "Jahres- 
bericht," II,  p.  195. 
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—  "Et.  sur  la  tub.  exper.  et  spontanee  du  foie,"  These  de  Paris,  1891. 
Wagner,  E. :  "  Die  acute  miliare  Tuberculose  der  Leber,"  "  Deutsches  Archiv  fiir 
klin.  Medicin,"  1884,  Bd.  xxxiv,  p.  534. 

Tuberculosis  of  the  Gall-passages. 

Simmonds:  "Deutsches  Archiv  fiir  kUn.  Medicin,"  1880,  Bd.  xxvii,  p.  452. 

Tublet,  L.:  "These  de  Paris,  1872. 

Sabourin:  "Archives  de  physiologie  normale  et  pathologique,"  1883. 

4.  CIRRHOSIS  ADIPOSA;  CIRRHOSE  GRAISSEUSE. 

French  authors,  and  first  Hutinel  and  Sabourin,  have  distinguished 
a  form  of  cirrhosis  of  the  fiver  in  which  there  is  interstitial  profiferation 
and  fatty  infiltration  of  the  liver-cells;  this  disease  they  called  cirrhose 
graisseuse  (cirrhose  avec  steatose).  The  liver  is  enlarged,  and  for  this 
reason  there  is  distinguished  cirrhose  graisseuse  atrophique  and  hyper- 
trophique.  It  is  found  in  alcoholics,  and  in  tuberculous  cases,  some- 
times in  combination  with  tuberculosis  even  of  the  liver  itself.  Some 
claim  that  the  fat  is  present  as  a  result  of  infiltration;  others  that  it  is 
the  result  of  fatty  degeneration. 

It  appears  to  me  that  to  emphasize  this  form  of  the  disease  is  con- 
fusing. In  the  majority  of  cases  we  are  dealing  mth  cirrhosis  and 
fatty  infiltration,  in  which  the  latter  condition  appears  first  or  in  rare 
cases  only  after  the  cirrhosis.  Alcoholism  may  produce  both  processes; 
phthisis  of  the  lung  may  lead  to  fatty  liver;  tuberculosis  of  the  liver 
to  interstitial  proliferation,  and  (according  to  Lauth)  to  fatty  infiltration. 

Hanot,  Herard,  Dalche,  and  Debove,  have  described  cases  that  are 
altogether  different,  in  which  the  cirrhosis  of  the  liver  was  far  advanced. 
Subsequently  fatty  degeneration  of  the  cells  occurred  and,  as  a  result, 
a  diminution  in  the  size  of  the  organ.  Death  occurred  in  from  four  to 
six  months;  these  were  cases,  therefore,  of  chronic  interstitial  hepatitis 
followed  by  subacute  parenchymatous  inflammation  and  death  from 
atrophy. 

Blocq  and  Gillet,  finally,  include  under  the  category  of  cirrhoses 
graisseuses  certain  cases  that  run  a  still  shorter  course  of  five  or  six 
weeks,  which  they  attribute  to  infection.  These  cases  must  be  regarded 
as  acute  parenchj^matous  and  interstitial  hepatitis.  [Eichhorst  *  cites 
a  case  in  which  the  patient  died  in  two  days  from  the  onset  of  the  evident 
disease.  At  the  autopsy  an  old  multilobular  hepatic  cirrhosis  was  found, 
to  which  had  lately  been  added  a  monolobular  condition,  with  an 
enormous  increase  of  small  bile-ducts.  The  hepatic  lymph-glands,  and 
also  the  parotid  gland  were  enlarged  and  inflamed.  The  case  appears 
to  have  'been  one  of  acute  autoinf  ection  in  which  the  low  type  glandular 
.structures  (parotid)  were  more  seriously  affected  than  the  higher  (liver). 
No  jaundice  was  present. — Ed.] 

Hutinel: "  Et  sur  quelques  cas  de  cirrhose  avec  steatose  du  foie,"  "  France  medicale," 

1881. 
Sabourin:  "Sur  une  vari^te  de  cirrhose  hypertr.  du  foie,"  "Archives  de  physiologie 

normale  et  pathologique,"  1882,  p.  584. 
Hanot,  v.:  "Sur  la  cirrhose  atrophique  a  marche  rapide,"  "Archives  generales  de 

medecine,"  1882,  i,  p.  641 ;  ii,  p.  33,  und  1883,  tome  cl,  p.  33. 
Dalch^  et  Lebreton:  "Cirrhose  atrophique  a  marche  rapide,"  "Gazette  medicale  de 

Paris,"  1883,  No.  26. 

*  Virchow's  Archiv,  Bd.  cxlviii,  H.  12,  1898. 
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Haycm  et  riirandonu:  "Contrlb.  h.  I'dtudo  dc  la  rirrliosc  livp.  Rr,"  "Gazette  heb- 
domad.," 1SS3.  No.  9. 

H<^rard  :  "  Cirrliosc  livj)ertr.  urai.'wcu.so  h.  marchc  Bubaigue,"  "Gazette  des  hdpitaux," 
1SS4,  No.  67;  "Jahre.sbiTiclit,"  ii,  p.  201. 

Rplliuiger,  G. :  "  Ktudf  .sur  la  cirrhcso  Krai.s.seu.su,"  Tli6sc  do  Paris,  1SS4. 

Gilson,  H.:  "Do  la  fiiTJuwe  alcoolicnic  Krai.s.scu.s<',"  Tli<^(!  <U'  Pari.s,  1S.S4. 

Kor  further  discussion  and  references  to  literature  see  Lauth,  Thise  de  Paria, 
18SS.  p.  15.) 

Debove:  "  iV  la  cirrhose  aigue  do  foie,"  "Gazette  hebdomad.,"   1887,  No.  30; 
" Jahri'sberifht,"  ii,  p.  278. 

Blocq  et  Gillot :  "  I)e.s  cirrhoses  graisseuses  consitl<''r(''S  coinino  hi'-patites  infectieuses," 
"  .Vrchivps  c<'>iu'Tak's  de  iiK'-tlccino,"  1S.S.S,  tome  ii,  p.  00-181. 

Carpontier:  "t'irrhose  hepatique,"  "  Presse  m6dicale  beige,"  1888;  "  Jahresbericht," 
II,  p.  286. 

5.  HEPATITIS  INTERSTITIALIS  FLACCIDA. 

Italian  authors  have  described  certain  cases  under  tlie  above  name 
in  which  proliferation  of  the  interstitial  tissue  occurred  and  the  liver 
decreased  in  size,  at  the  same  time  becoming  soft,  flaccid,  and  tough. 
It  is  very  questionable  whether  this  striking  condition  of  the  hver  is 
always  produced  by  the  same  causes. 

In  the  case  of  Ughetti,  a  sulphur-worker  of  seventeen  suddenly  developed 
fever  and  a  swelling  of  the  liver  two  months  before  death;  the  abdomen  was  en- 
larged, the  li\  er  small ;  there  was  ascites,  and  sweUing  of  the  spleen.  Death  occurred 
in  stupor.  The  liver  was  reduced  one-third;  yellowish  mottled;  there  were  red 
and  brown  portions  and  the  whole  organ  was  softer  than  normal.  The  surface 
was  granular.  Microscopically  vascular  connective  tissue  was  seen,  young  and 
containing  many  nuclei;  this  isolated  the  liver-cells  into  lobules  of  various  sizes, 
and  even  forced  its  way  into  the  lobules.  The  hepatic  cells  were  degenerated  and 
contained  fat  and  bile-pigment.  The  spleen  was  eight  times  larger  than  normal. 
Alcohol  and  malaria  could  be  excluded. 

This  case  is  differentiated  from  ordinary  cirrhosis  by  the  subacute  course  and 
the  character  of  the  connective  tissue.  The  latter  is  embryonal,  as  in  still  another 
case  described  by  Mazzotti  in  a  young  woman.  It  is  stated,  however,  that  in  the 
latter  case  and  in  the  case  reported  by  Galvagni  the  clinical  picture  of  cirrhosis 
was  present ;  in  the  last  case  the  liver  was  particularly  reduced  in  size  (870  g.)  and 
pale  yellow  in  color;  the  acini  were  rounded  or  oval  instead  of  polygonal.  It  is 
possible  that  in  these  cases  an  exceptionally  wide-spread  degeneration  of  parenchyma 
occurred. 

Galvagni,  E. :  "Sopra  un  caso  singolarissimo  di  epatite  interstitiale  flaccida,"  "  Riv. 

clin.  di  Bologna,"  Nov.,  1880. 
Ughetti:  "  Archivio  medico  italiano,"  1882,  i,  p.  444. 
Mazzotti:  "Riv.  cUn.  di  Bologna,"  1883,  No.  6. 

6.  MALARIAL  LIVER. 

In  the  t^-pe  of  malaria  noted  in  Germany  the  Hver  does  not  seem 
to  be  markedly  involved,  and  anatomic  changes  are  hardly  to  be  dis- 
covered in  the  organ.  Formerly  when  malaria  was  more  severe  than 
it  appears  to  be  nowadays,  and  occurred  more  frequently,  such  lesions 
of  the  liver  were  occasionally  seen.  The  formation  of  pigment  in  the 
blood  and  its  deposition  in  the  various  organs,  particularly  the  hver, 
were  recognized  and  closely  studied  fifty  years  ago  by  Frerichs.  The 
severe  forms  of  malaria  are  to-day  found  only  in  Mediterranean  countries 
and  in  the  tropics.  French  and  ItaUan  physicians  have,  as  a  conse- 
quence, contributed  most  largely  to  our  knowledge  of  these  diseases. 

Acute  malaria  leads  to  the  formation  of  pigment  within  the  Plas- 
modia, and  the  more  severe  the  infection,  the  more  pigment  is  formed. 
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It  is  dark-brown  in  color  and  is  called  melanin.  This  pigment  circulates 
in  the  blood,  and  within  the  leucocytes  in  the  spleen  and  in  the  liver 
capillaries,  also  in  the  brain  and  the  kidneys.  In  the  liver  it  is  found 
in  leucocytes  that  are  situated  at  the  peripheral  parts  of  the  capillary 
lumen,  and  here  it  often  leads  to  the  formation  of  capillary  thromboses 
or  of  large  flakes  of  pigment.  In  addition,  Kelsch  and  Kiener  have 
described  a  rust-colored  pigment  occurring  in  granules  or  in  little  heaps, 
that  are  found  in  the  center  and  at  the  margin  of  the  lobules.  If  much 
of  this  pigment  is  present,  the  hver  assumes  a  brown  color  that  is  per- 
ceptible to  the  naked  eye ;  and  if  melanin  is  present  at  the  same  time, 
a  dirtj^-grajash  color. 

The  older  granules  of  this  pigment  give  microchemic  tests  for  iron, 
turning  a  blackish-green  upon  the  addition  of  ammonium  sulphid;  the 
malaria  pigment,  melanin,  on  the  other  hand,  is  colored  orange  by  am- 
monium sulphid  and  later  is  decolorized.  Sometimes  the  nuclei  of  the 
capillaries  are  increased  in  number,  and  the  beginning  of  hypertrophy 
of  the  liver  can  be  seen.  In  severe,  acute  cases  the  liver  is  very  vascviar, 
and  the  excretion  of  bile-pigment  abundant. 

Dock  observed  a  dark  green  color  of  the  liver  in  a  fatal  case  of  malaria  of  seven 
days'  duration.  There  were  present  microscopic  foci  of  interstitial  inflammation 
and  (separated  from  these)  necrotic  foci  in  which  the  protoplasm  was  cloudy  and 
the  nutlei  could  not  be  stained.  In  the  intei^cinous  capillaries  granules  of  pigment 
were  seen.     Barker,  too,  has  pictured  necrotic  foci  of  this  kind. 

The  clinical  manifestations  of  involvement  of  the  liver  in  malaria 
are  icterus  of  mild  degree,  bile-tinged  vomit,  and  diarrhea,  painful  swelling 
of  the  liver,  and  a  dark  color  of  the  urine. 

In  certain  forms  of  tropical  malaria,  particularly  in  the  form  of 
blackwater  fever  seen  in  Kamerun,  the  urine  contains  dissolved  blood- 
corpuscles  and  hemoglobin  during  the  attack;  icterus  is  also  present. 

[There  is  considerable  discussion  at  the  present  time  as  to  the  origin 
of  the  pigment  in  blackwater  fever.  Karamitsao  *  and  others  believe 
that  the  process  is  entirely  the  result  of  the  malarial  poison.  Koch,  on 
the  other  hand,  holds  that  blackwater  fever  is  nothing  more  or  less  than 
a  malarial  infection  to  which  quinin  intoxication  has  been  superadded. 
Sambon  f  beheves  that  the  blackwater  fever  and  the  quinin  have  no 
connection  as  cause  and  effect,  but  that  coincidence  is  alone  responsible. 
It  would  appear  that  Koch's  theory  of  quinin-poisoning  was  gaining 
ground,  and  that  the  pigment  deposit  is  the  result  of  the  injurious  action 
of  quinin  rather  than  of  the  malarial  toxin. — Ed.] 

The  changes  of  the  liver  in  chronic  malaria  are  more  pronounced 
and  more  conspicuous.  The  liver  is  not  only  hyperemic,  but  also  en- 
larged, owing  to  an  increase  in  the  bulk  of  the  parenchyma.  The  weight 
of  the  organ  may  be  from  2000  to  3000  gm. ;  perihepatitis  is  often  seen. 
Microscopically  it  wiU  be  found  that  the  columns  of  liver-ceUs  are  in- 
creased to  twdce  their  normal  thickness,  and  that  the  cells  are  enlarged 
and  cloudy  with  large  nuclei  and  mitoses.  In  the  periphery  of  the 
lobules  are  seen  granules  giving  the  iron  reaction;  in  the  capillaries, 
masses  of  leucocytes  and  large  polymorphous  ceUs  are  seen  containing 
brown  iron  pigment  that  probably  comes  from  the  spleen;  the  periportal 
tissues,  too,  are  swollen,  nucleated,  and  contain  pigment. 

This  initial  stage  may  develop  in  different  ways  as  follows: 

*Wun.  med.  Woch.,  Nov.  3,  1900.  "^  Practitioner,  Mar.,  1901. 
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It   may  retrogress  and  load  to  ischemic  atrophy.     In  these  cases 

the  liviT  is  .small  (TOO  to  1300  gni.),. solid,  the  cut  surface  is  smooth,  light 
brown,  or  gray;  the  liver-cells  are  small  and  filled  with  pigment,  their 
nuclei  do  not  stain  well;  the  tissues  are  dry  and  contain  little  blood; 
the  bile  is  scanty  and  liglit  in  color;  there  is  only  a  slight  thickening  of 
the  coiuiective  ti.ssue,  the  latter  is  also  true  with  regard  to  the  capillaries, 
melanotic  pigment  may  sometimes  be  found  in  the  spleen.  It  is 
difficult  to  inject  the  capillaries  through  the  portal  vein. 

In  another  class  of  cases  Kelsch  and  Kieners  hepatite  parenchymateuse 
nodidaire  is  seen ;  here  the  liver  is  enlarged  (to  4000  gm.),  soft,  and  covered 
with  little  nodules  that  are  visible  on  the  surface  and  on  cross-sections. 
The  latter  may  be  as  large  as  a  millet-seed  or  even  a.s  large  a.s  a  pea; 
and  are  distinguished  by  their  whitish,  golden-yellow  color  or  by  a 
greenish  tint,  and  are  very  conspicuous  ol)jects  against  the  red  Vjack- 
ground  of  the  parenchyma.  Within  these  nodules  the  columns  of 
liver-cells  will  be  found  to  be  thickened  to  four  times  their  normal  size ; 
the  cells  are  cloudy  with  a  large  nucleus  or  with  three  or  four  nuclei ; 
the  proliferation  of  the  cells  displaces  the  peripheral  trabecule  and 
flattens  them  out.  The  center  of  each  one  of  these  nodules  corresponds 
to  an  interlobular  space  and  the  branches  of  the  hepatic  vein  are  found 
in  their  periphery;  in  other  words,  the  normal  arrangement  of  the  lobule 
appeal's  to  be  inverted. 

Many  leucocytes  are  also  found  in  the  capillaries  and  in  the  nodules ; 
there  is  thickening  of  the  walls  of  the  smaller  bile-passages,  stasis  of 
bile,  and  yellow  coloration  of  the  cells,  and  the  formation  of  microscopic 
concretions.  If  several  of  the  nodules  unite,  peculiar  structures  may 
be  formed  that  look  like  concrements ;  in  these  colloid  or  fatty  degenera- 
tion may  occur  or  they  may  assume  the  character  of  neoplasms;  i.  e., 
of  true  adenomata. 

Thirdly,  interstitial  hepatitis  may  develop  from  the  initial  stage  of 
hyperemic-parenchymatous  swelling  of  the  liver,  which,  starting  from  the 
interlobular  spaces,  assumes  the  ordinary  type  of  cirrhosis.  As  in  this 
type  of  the  disease,  certain  areas  of  the  liver  are  surrounded  by  con- 
nective-tissue strands  and  become  isolated;  these  "granules"  cover 
the  surface  of  the  organ,  are  ^dsible  to  the  naked  eye  on  the  surface  on 
cross-section,  and  may  be  of  var}'ing  size. 

These  three  forms  of  development,  simple  atrophy,  nodular  hyper- 
trophy, and  cirrhosis,  may  be  seen  side  by  side  in  the  same  organ,  and 
in  this  manner  very  peculiar  pictures  are  created.  The  volume  of  the 
organ  may  be  reduced,  normal,  or  it  may  be  greater  than  usual.  It  is 
possible  to  differentiate  the  hyperplastic  nodules  from  the  granules  of 
h}T)ertrophic  cirrhosis  by  the  appearance  of  their  nuclei ;  in  the  former 
the  nuclei  are  sometimes  larger,  sometimes  smaller,  than  normal,  are 
irregularly  distributed,  and  are  often  multiple  in  the  single  cell.  In 
cirrhosis  the  h}-perplastic  nodules  frequently  undergo  degeneration  and 
atrophy. 

The  causes  for  these  various  forms  of  development  of  malaria-hver 
are  not  understood.  The  presence  of  iron  pigment  in  the  liver  has 
nothing  to  do  with  it,  since  cases  are  seen  in  which  there  are  great  accu- 
mulations of  pigment  and  still  no  parench}Tnatous  changes  or  connective- 
tissue  hyperplasia  are  observed.  On  the  other  hand,  nodular  hyperplasia 
of  the  liver  and  cirrhosis  are  often  seen  in  the  absence  of  pigment.  It 
appears,  therefore,  that  the  accumulation  of  pigment  in  the  hver  and 
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the  spleen  is  not  a  necessary  sequel  of  malarial  intoxication,  and  that 
the  pigment  is  only  deposited  under  stated  conditions  after  it  is  Uberated 
from  the  blood-corpuscles.  Further,  the  serious  lesions  of  the  Uver 
seem  to  be  caused  by  some  other  agent,  either  by  the  direct  action  of 
the  Plasmodia,  by  certain  poisons,  or  by  pigment  emboh. 

The  iron  of  the  hver  is  often  found  increased  to  sucli  a  degree  that  its  presence 
can  be  detected  bj'  chemical  methods;  this  occurs  in  a  variety  of  chronic  diseases, 
and  is  most  pronounced  in  pernicious  anemia,  a  condition  that  is  probably  due 
to  some  miasmatic  or  toxic  influence  acting  upon  the  blood.  When  I  described 
this  condition,  siderosis,  for  the  first  time,  particular  attention  was  called  to  the 
fact  that  the  iron  reaction  with  ammonium  sulphid  is  frequently  not  found  in  the 
rust-colored  particles  -n-ithin  the  Hver,  but  whether  present  or  not  it  is  always 
obtained  with  the  colorless  portions  of  the  liver-cells.  The  colorless  constituent 
that  gives  this  reaction  may  be  in  solution  or  granular.  In  the  only  case  of  malaria 
hver  that  I  have  ever  examined  the  iron  reaction  was  present  in  the  periphery  of  the 
lobules,  and  seemed  to  be  given  particularly  bj'  very  fine  intracellular  granules, 
though  these  cells  did  not  contain  any  brown  granules.  Deposition  of  iron  seems 
to  occiu-  here,  as  in  other  places,  independently  of  pigmentation.  Examination 
of  siderotic  livers  of  ether  origin  than  malaria  shows  that  the  presence  of  iron  of 
itseh  does  not  necessarily  imply  the  development  of  interstitial  hepatitis. 

According  to  Kelsch  and  Kiener,  whose  description  I  have  follovi-ed 
in  the  main,  malaria  hver  is  characterized  by  the  frequent  presence 
of  the  iron  reaction  and  the  nodular  form  of  h^-perplasia.  In  Southern 
Italy,  I  am  informed  by  Professor  Ughetti  (in  Cantania),  no  appreciable 
difference  is  seen  between  the  anatomic  and  histologic  f eatm^es  of  malarial 
cirrhosis  and  those  of  the  ordinary*  cirrhosis  of  alcoholism.  It  is  possible 
that  the  unfaA'orable  conditions  of  hfe  in  Sicily  and  a  poor  diet  are 
responsible  for  the  fact  that  no  material  is  furnished  for  storing  iron 
in  the  hver,  and  that  consequently  all  the  inflammatory  changes  are 
•retrogressive.  There  seems  to  be  no  doubt  that  among  these  people 
the  cirrhosis  is  produced  by  malaria  per  se,  whereas  among  the  European 
population  of  Algiers  alcohol  certainly  also  plays  a  definite  role. 

[P.  Bielfield  *  has  made  an  interesting  study  of  the  contents  of  the 
liver-cells  of  health}^  persons  v-ith  especial  reference  to  the  presence 
of  iron.  He  makes  the  assertion,  as  the  result  of  his  experiments,  that 
former  failures  to  find  iron  have  been  due  to  faulty  methods.  By  using 
Smith's  method  (remo^-ing  the  gall-bladder,  and  then  cutting  the  hver 
into  smaU  pieces,  by  means  of  glass,  scraping  vith  a  horn  spatula,  mixing 
with  salt  solution — 7  :  1000 — and  straining  through  clean  hnen)  he 
obtained  a  filtrate  of  Uver-ceUs  and  salt  solution.  This  is  placed  in  a 
cyUnder  of  10  hters  capacity  fiUed  to  the  brim,  and  set  aside  in  a  cool 
place  for  twelve  hours.  The  hver-ceUs  b}^  this  time  subside.  The  salt 
solution  is  changed  repeatedly  until  spectroscopic  bands  of  hemoglobin 
fail  to  appear.  The  fluid  is  then  decanted  and  the  remainder  centrif- 
ugated.  The  hver-cells  he  then  dries  and  di^'ides  into  two  parts,  one 
of  which  he  uses  for  the  determination  of  the  quantity  of  XaCl,  and  the 
other  for  the  determination  of  the  iron.  The  latter  portion  is  washed 
with  hot  water,  filtered,  and  incinerated.  The  ash  is  dissolved  in 
HCl,  the  latter  evaporated,  the  residue  treated  with  H,SO^,  and  a  piece 
of  zinc  added  to  reduce  the  iron  ;  its  amount  of  which  is  deter- 
mined by  titration  with  a  standard  solution  of  permanganate.  Biel- 
field concludes:  (1)  There  is  considerable  A^ariation  in  the  amount  of 
iron  present  in  the  hepatic  cells  during  health.     (2)  The  average  amount 

*  Russk.  Arch.  Patholog.  klin.  med.  Bad.,  March,  1901. 
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of  iron  present  in  a  healthy  liver  is  al)()Ut  0.19  %.  (3)  There  Is  more 
iron  in  the  hver  of  the  male  than  the  female.  (1)  The  amount  of  iron 
in  the  hepatic  eelLs  inerea-se.s  with  age.  (5)  The  amcmnt  is  less  between 
the  ages  of  twenty  and  twenty-five. — Ed.] 

Symptoms. — When  onl}'  parenchymatous  hepatitis  and  nodular 
hyj)erpla.sia  are  present,  the  symptoms  are  limited  to  the  appearance 
of  slight  degrees  of  icterus  and  a  feeling  of  pain  or  of  heaviness  in  the 
right  hypochondrium.  At  times  there  arc  attacks  of  congestion  of  the 
liver  with  polycholia.     The  liver  is  slightly  enlarged. 

In  typical  cirrhosis  ascites  develops,  the  spleen  is  enlarged  and  painful 
from  perisplenitis,  the  skin  is  sallow  or  icteroid.  Loss  of  strength  pro- 
gresses rapidly  a.*:  the  combined  result  of  the -malarial  cachexia  and  the 
disease  of  the  liver. 

In  the  less  frequent  form  of  ischemic  atrophy  the  liver  is  small, 
there  is  much  ascites,  and  the  fluid  returns  rapidly  after  aspiration. 

Frerichs:  "  Leberkrankheiten,"  Bd.  i,  p.  325;  Atlas,  Taf.  i.x-.xi. 
Chauffard:  "Mai.  du  foie,"  loc.  cit.,  p.  886. 

Auscher:  'Manuel  de  m^d.  de  Debove  et  .\chard,"  tome  vi,  p.  119. 
Kelsch  et  Kiener:  "Des  affections  paludeennes  du  foie,"  "Archives  de  physiologie," 
1878,  tome  x,  p.  571,  1879. 

—  "  Maladies  des  pays  chauds,"  Paris,  1889,  pp.  420,  547,  684,  Table  v,  vi. 
V6ron:  "Cirrhoses  pseudo-alcooliques,"    "Archives  g^n4rales  de  m^decine,"  Sept., 

1884.  p.  308. 
Pampoukis:  "Bulletin  de  la  soci^t^  anatomique  de  Pans,"  June,  1889. 
Barker,  L.  F. :  "  Johns  Hopkins'  Hospital  Report,"  vol.  v.  1895. 
Bordori:  "Lo  Sperimentale,"  1891,  No.  21. 
Cantani,  A.:  "II  Morgagni,"  Luglio,  1890. 

Dock :  "  American  Journal  of  the  Medical  Sciences,"  April,  1894. 
Jacobson,  O. :  "  Malaria  tind  Diabetes,"  Dissertation,  Kiel,  1896. 
de  Renzi :  "  Riforma  medica,"  1890. 

Rubino,  A.:  "Giorn.  internaz.  di  science  mediche,"  Xapoli,  1884. 
Ughetti,  G.  B.:  ".Ajchivo  medico  Itahano,"  Dec,  1882,  1883. 

—  "  Giorn.  internaz.  di  science  mediche,"  S'apoK,  1883. 


7.  PIGMENTARY  CIRRHOSIS  OF  DIABETICS. 

Cirrhosis  of  the  Hver  may  occur  in  combination  vrith  diabetes.  Their 
simultaneous  appearance  seems  to  be  rare  in  Germany,  more  frequent 
in  France  and  England.  This  fact  of  itself  suggests  that  particular 
conditions  must  be  held  responsible  for  the  occurrence,  and  I  assume 
that  coincidence  plays  an  important  role,  rather  than  that  there  is  any 
more  serious  connection  between  the  two  conditions.  As  often  as  the 
attempt  has  been  made  to  discover  a  relation  between  the  two  diseases, 
there  have  been  some  authors  that  have  called  the  one,  and  some  the 
other,  the  primary-  disease  (compare  page  706). 

In  some  of  the  cases  sclerosis  of  the  pancreas  may  have  been  the  cause  of  diabetes  ; 
at  least  this  condition  has  been  found  accompanj-ing  pigmentation  in  a  number 
of  cases  of  diabite  bronze  (Achard). 

Hanot  and  Chauffard,  in  1882,  described  a  special  disease-picture 
under  the  name  of  cirrhose  pigmentaire  hyperfrophiqiie  in  diabetes  mel- 
htus;  they  stated  that  it  was  characterized  by  great  pigmentation  of 
a  cirrhotic  hver  and  by  melanodermia.  Other  similar  cases  with  slight 
variations-have  been  described  since  then,  particularly  by  French  authors. 
Trousseau,  it  appears,  described  a  case  of  the  kind  in  his  dav  {loc.  cit.). 
47 
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[Condon,*  in  reporting  a  case  with  autopsy,  mentions  three  theories 
relating  to  the  nature  of  the  condition :  (1)  That  it  is  a  distinct  pathologic 
entity — advanced  by  Marie,  Hanot,  and  other  French  writers.  (2) 
That  the  primary  condition  is  a  diabetes  melHtus,  and  that  the  poisons 
of  the  diabetes  are  responsible  for  the  hemachromotosis,  cirrhosis  of 
the  hver,  pancreas,  etc. — supported  by  Letulle.  (3)  That  hemachromo- 
tosis  is  the  primary  condition,  and  that  the  deposition  of  pigment  causes 
the  hypertrophic  cirrhosis  of  the  liver  and  pancreas ;  the  diabetes  resulting 
only  when  the  pancreatitis  reaches  a  certain  stage.  This  view  is  ad- 
vanced by  Opie. — Ed.] 

The  cases  are,  as  a  rule,  afflicted  with  diabetes  of  medium  degree, 
but  are  at  the  same  time  very  cachectic;  they  may  be  alcoholics  or 
tuberculous  cases.  The  disease  often  sets  in  with  disturbances  of  the 
appetite,  diarrhea  alternating  with  constipation,  and  other  gastric  dis- 
turbances. There  is  a  feeling  of  pressure  in  the  epigastrium,  great 
polydypsia,  polyphagia,  and  progressive  cachexia.  Later  ascites  ap- 
pears, wdth  edema  of  the  legs,  and  a  recession  of  the  diabetic  symptoms; 
the  hver  is  usually  enlarged. 

With  the  onset  of  diabetes  the  skin  usually  turns  a  uniformly  dirty 
brown  color,  and  hence  the  name  diabete  bronze.  The  mucous  mem- 
branes are  not  colored.  It  is  said  that  this  melanodermia  is  different 
from  that  of  Addison's  disease,  argyria,  and  carcinomatous  cachexia; 
the  tint  is  said  to  approach  a  sooty  shade  (bistre),  and  resembles  chronic 
arsenic-poisoning  more  than  any  other  condition.  The  discoloration  of 
the  skin  may  be  of  many  different  degrees  of  color,  and  may  even  be 
completely  absent.  The  disease  lasts  for  nine  months  to  one  year, 
and  at  the  end  of  this  time  the  patients  die  of  cachexia,  usually  in  coma. 

[Anschutz  t  has  published  a  comprehensive  review  of  the  subject  of 
cirrhosis  with  pigmentation,  as  has  also  Futcher  J  at  a  still  more  recent 
date.  Both  point  to  the  fact  that  pigmentation  occurs  rather  with 
the  hypertrophic  form,  and  almost  never  with  the  atrophic  cirrhosis  of 
Laennec.  Futcher  notes  a  case  occurring  in  the  Johns  Hopkins  Hospital, 
which  he  claims  is  the  fifth  to  be  reported  in  this  country  (America), 
two  having  been  noted  previously  by  Opie  (1899),  and  Adami  and  Abbott 
(1889-1900),  and  two  by  Osier  in  1899.  Nearly  all  recent  writers  look 
upon  the  condition  as  one  in  which  the  diabetes  is  secondary  or  even 
a  coincident  condition,  the  diabetic  symptoms  usually  appearing  only 
within  a  year  of  the  termination  of  the  case.  Nearly  all  cases  have  been 
observed  in  males.  The  liver  shows  at  autopsy  enlargement  and  the 
general  picture  of  a  pigmentary  cirrhosis.  The  hepatic  cells  and  the 
connective  tissue  show  a  brownish  pigment  containing  iron;  this  has 
also  been  found  in  the  cardiac  muscle-fibers  and  in  the  lymph-glands. 
—Ed.] 

The  liver  is  generally  larger  than  normal,  heavier,  and  more  solid; 
it  may  weigh  2000  gm.  or  more;  in  one  case,  however,  the  typical  picture 
of  an  atrophic  cirrhosis  was  seen.  The  color  of  the  organ  is  rusty,  the 
pancreas,  the  abdominal  and  the  salivary  glands,  and  the  spleen  are 
solid  and  colored  brown  in  the  same  manner  as  the  heart-muscle;  in 
some  of  the  cases  a  slate-Hke  discoloration  is  seen  in  certain  areas  over 
the  parietal  peritoneum,  and  on  the  serosa  of  the  stomach  and  intestine. 

The  cirrhosis  may  be  seen  microscopically  to  be  portal  or  bi venous. 

*  Medicine,  Dec,  1900.  i  Deiitsch.  Arch.  f.  klin.  med.,  Bd.  lxii,  1899. 
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The  i)i<inH'nt  is  most  ahuiRlaiit  in  the  pfripiicry  of  the  loljulcs,  in  the 
liver-fflls  surrounding  the  nuch'us,  and  often  covering  the  latter;  it  is, 
as  a  rule,  finely  granular.  Dutournier  and  others  have  designated  this 
condition  as  "pigmentary  necrobiosis";  this  name  can  hardly  be  recon- 
ciled, however,  with  the  usual  enlargement  of  the  liver.  Pigment  is 
also  foimd  in  the  eiulothelia  of  the  capillaries  and  in  a  coarser  form  in 
the  comiective  tissue,  the  migrating  cells,  the  fixetl  cells,  Kupfer's  stellate 
cells,  and  in  the  ghuulular  cells  of  the  pancreas,  the  salivary  glands,  the 
cells  of  the  spleen,  and  of  the  alxlominal  l}'mph-glaiids,  the  fibers  of  the 
heart-muscle,  and  the  smooth  muscle-fibei-s  of  the  vessel  walls. 

The  first  observers  did  not  analyze  the  pigment;  later  ones  (Gilbert 
Pottier,  Auscher,  and  Lapicque)  demonstrated  the  presence  of  iron 
with  ammonium  sulphid  (greenish-black  color).  Auscher  and  Lapicque 
claim  that  colloid  ferric-hydroxid  is  present ;  the  blackish  pigment  of  the 
peritoneum  and  the  intestinal  serosa  is  a  different  substance,  sho^\^ng 
no  iron  reaction,  and  being  decolorized  by  reducing  agents.  The  color 
is  brought  back  by  oxygen ;  the  pigment  is  soluble  in  alkalies. 

According  to  all  these  findings,  there  can  be  no  doubt  that  the  brown- 
ish pigment  or  the  bro^^Tlish  masses  are  derivatives  of  hemoglobin; 
i.  e.,  of  destroyed  red  blood-corpuscles.  Different  authors  have  assumed 
that  this  destruction  occurs  in  a  variety  of  organs,  including  the  Hver; 
others  claim  that  the  red  corpuscles  are  destroyed  in  the  hver  alone,  and 
that  pigment  is  carried  from  there  to  the  other  organs. 

According  to  my  opinion,  the  pathologic  picture  as  formulated  is 
not  justified,  particularly  as  it  is  based  on  so  small  a  number  of  isolated 
observations.  The  iron  pigment  has  been  examined  only  in  cirrhotic 
livers,  whereas  in  reality  it  is  found  in  a  great  many  diseases  of  the  liver 
other  than  cirrhosis.  [Attention  has  already  been  directed  to  the  state- 
ment of  Bielfield  that  iron  is  to  be  found  in  quantity  in  normal  liver- 
cells.— Ed.] 

Many  years  ago  I  described  this  finding  and  called  it  siderosis  of 
the  hver  (and  of  other  organs),  and  showed  that  not  only  can  pigmented 
portions  of  the  liver  parenchyma  but  colorless  portions  as  well  give 
the  iron  reactions.  In  the  more  pronounced  cases,  it  is  true,  the  sub- 
stances that  react  are  colored  brown  or  blackish  and  are  present  in  such 
abundant  C[uantities  that  the  color  of  the  whole  organ  is  changed.  This 
deposit  of  iron  may  be  present  in  the  liver-cells  A^ithout  causing  any 
histologic  changes,  and  ma}'  be  present  in  large  quantities,  as,  for  in- 
stance, in  pernicious  anemia.  Even  in  cases  in  which  there  accumulate 
large  quantities  of  coarse  granules  and  cells  the  latter  obstruct  the 
capillaries  of  the  Uver  and  form  circumscribed  foci;  cirrhotic  changes 
are  never  produced  by  the  accumulation  of  iron  jper  se. 

Diabetes  mellitus  is  one  of  the  diseases  that  is  sometimes  accom- 
panied by  the  accumulation  of  iron  in  the  liver.  It  was  a  case  of  diabetes 
in  which  I  saw  and  described  siderosis  for  the  first  time  both  in  the 
liver,  and  in  other  organs  (1877).  In  this  case,  it  is  true,  the  interstitial 
tissues  were  slightly  increased,  but  not  to  such  a  degree  that  it  could 
be  called  cirrhosis.  I  have  since  then  seen  the  accumulation  of  small 
quantities  of  iron  in  diabetic  livers  in  several  cases,  and  ^Aithout  a  trace 
of  cirrhosis.  This  condition,  it  may  be  stated,  was  present  only  in 
the  minority  of  the  cases  of  diabetes  that  were  examined.  [Teleky  * 
reports  two  cases  of  men,  fifty  and  fifty-one  years  of  age,  in 
*  Wien.  klin.  Woch.,  1902,  No.  29. 
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both  of  whom  the  first  pathologic  symptoms  were  those  of  glycosuria. 
In  both  cases  antidiabetic  diet  failed  to  cause  the  disappearance  of  the 
sugar  from  the  urine.  In  both  also,  after  a  few  weeks,  marked  icterus 
appeared,  the  sugar  disappearing  from  the  urine  at  once,  and  permanently, 
notwithstanding  a  diet  that  was  finally  constituted  almost  entirely  of 
fats  and  carbohydrates.  The  assimilation  of  the  ingested  fats  was  very 
Hmited.  The  icterus  persisted  until  death  took  place.  In  both  cases 
the  autopsy  showed  marked  changes  in  the  pancreas,  and  an  almost 
normal  condition  of  aU  the  other  organs.  The  cause  of  the  icterus  ap- 
peared to  be  a  narrowing  of  the  ductus  choledochus,  dependent  upon 
pathologic  changes  in  the  pancreas.  In  the  second  case  cholecystentero- 
stomy  was  performed  with  one  of  the  coils  of  the  jejunum,  and  the  point 
of  anastomosis  sutured  to  the  mesocolon.  Death  followed  on  the  fourth 
day  after  the  operation. — Ed.] 

Siderosis  appears,  therefore,  to  be  a  fairly  frequent  occurrence  in 
diabetics.  The  same  accumulation  is,  of  course,  seen  if  the  case  happens 
to  be  afflicted  Tilth  a  cirrhotic  liver  ;  it  appears  that  these  cirrhotic  hvers 
have  interested  French  authors  more  than  the  non-cirrhotic  ones. 

Siderosis  is  of  frequent  occurrence  in  pernicious  anemia.  Quite  recently,  and 
for  the  first  time,  I  saw  cirrhosis  in  combination ;  the  patient,  age  52,  was  cachectic 
and  icteric  when  he  was  admitted  and  had  some  gastric  disturbances;  the  first 
diagnosis  was  carcinoma  ventricuh  with  secondary  carcinoma  of  the  Hver.  From 
the  blood-picture  and  the  absence  of  all  changes  in  the  hver,  pernicious  anemia 
was  diagnosed  later  on.  The  patient  died  cachectic  and  without  ascites.  At  autopsy 
the  hve^  was  found  to  be  slightly  decreased  in  size,  cirrhotic,  and  brown.  The 
microscopic  picture  was  that  of  diabetic  pigment-cirrhosis.  The  iron  reaction  very 
pronounced;  it  was  present  also  in  the  spleen  (that  had  remained  small  owing  to 
thickening  of  its  capsule),  and  in  the  convoluted  tubules  of  the  kidney.  _  The  cirrhosis 
was  apparently  of  long  duration  prior  to  the  development  of  pernicious  anemia 
(instead  of  diabetes) .    The  only  symptom  of  the  cirrhosis  was  a  moderate  icterus. 

Marchand  has  described  a  case  of  siderosis  vnih.  hepatic  cirrhosis  in  a  tubercular 
case. 

Very  striking  is  the  frequency  with  which  French  investigators  have 
found  the  comphcation  of  diabetes  with  cirrhosis.  It  is  possible  that 
in  France  an  unusual  number  of  the  diabetics  are  constant  drinkers, 
and  that  the  deposit  of  iron  produced  by  diabetes  occurs  more  readily 
in  a  liver  that  is  cirrhotic,  and  persists  in  such  an  organ  after  the  deposit 
has  once  occurred. 

It  appears  that  the  cases  described  as  diahete  bronze  are  similar  to 
the  disease  hemochromatosis  v.  Reckhnghausen  has  described;  further 
communications  in  regard  to  the  latter  disease  must  be  awaited. 

The  discoloration  of  the  skin — which,  by  the  way,  is  not  constantly 
present — remains  unexplained;  it  is  not  stated  that  the  pigment  found 
in  these  cases  contains  iron,  nor  is  it  probable  that  it  does.  It  is  quite 
probable  that  the  cases  reported  were  simply  cachectic,  and  that  par- 
ticular attention  was  directed  to  the  color  of  the  skin  o-^dng  to  the  pig- 
mentary anomahes  observed  in  the  internal  organs.  It  is  also  possible 
that  an  icterus  le\assimus  modified  the  cachectic  color  of  the  skin. 

[A  case  of  bronzed  diabetes  meUitus  vilth  cirrhosis  of  the  hver  and 
pancreas  and  hemochromatosis  has  been  reported  by  Condon.*  Gilbert, 
Casteigne,  and  Lereboullet  t  look  upon  the  diabetes  as  the  result  and 
not  the  cause  of  cirrhosis,  and  beheve  that  it  is  due  to  a  hyper-fimction 
of  the  hver-cells — "hyperhepitization."     Their  views  are  based  on  two 

*  Medicine,  Dec,  1900.  t  Gaz.  Hebd.  de  Med.  et  de  Chir.,  1900,  No.  39. 
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observations:  The  hyperactivity  of  the  Hver  they  beUeve  to  be  shown 
by  the  parallel  appearance  and  increase  of  glycosuria  and  azoturia.  Osier  * 
has  reported  two  cases  of  hypertrophic  cirrhosis  of  the  liver  with  hema- 
chromatosis  without  glycosuria. 

Upie  t  gives  a  full  account  of  a  case  of  hemochromatosLs  without 
glycosuria.  He  draws  attention  to  the  two  kinds,  of  pigment — hemo- 
siderin, containing  iron,  and  hemofuscin,  not  containing  iron.  The 
absence  of  pigmentation  from  the  skin  in  some  cases  is  also  noted. 
He  says,  as  does  Anschutz,  that  no  case  of  hemochromatosis  or  of  bronzed 
diabetes  has  been  observed  in  the  female.  He  believes  that  the  hemo- 
siderin must  be  derived  more  or  less  directly  from  the  hemoglobin,  and 
draws  attention  to  the  iron-containing  hver  of  pernicious  anemia.  He 
speaks  of  the  fact  that  the  deposition  of  iron-containing  pigment  in  the 
hver  and  other  organs  has  been  experimentally  produced  by  the  injection 
of  toluylenediamin  in  animals  through  destruction  of  the  red  blood-cells, 
but  that  the  pigmentation  is  never  such  as  is  seen  in  hemochromatosis. 
Opie  beUeves  that  the  diabetes  seen  in  some  of  these  cases  is  secondary 
to  the  hemochromatosis.  He  beheves  that  the  diabetic  condition  is  of 
pancreatic  origin  and  appears  when  the  pancreatitis  has  reached  a 
sufficient  intensity.  In  Opie's  own  case  intercurrent  typhoid  fever 
killed  the  patient  before  the  chronic  interstitial  pancreatitis  had  reached 
a  degree  sufficient  to  produce  glycosuria.  He  arrives  at  the  following 
conclusions:  (1)  There  exists  a  distinct  morbid  entity — ^hemochromatosis 
— characterized  b}'  the  wide-spread  deposition  of  an  iron-containing 
pigment  in  certain  cells  and  an  associated  formation  of  iron-free  pig- 
ments in  a  variety  of  localities  in  which  pigment  is  found  in  moderate 
amount  under  physiologic  conditions.  (2)  With  the  pigment  accumula- 
tion there  is  degeneration  and  death  of  the  containing  cells  and  conse- 
quent interstitial  inflammation,  notably  of  the  liver  and  pancreas, 
which  become  the  seat  of  inflammatory  changes  accompanied  by  hyper- 
trophy of  the  organ.  (3)  ^Mien  chronic  interstitial  pancreatitis  has 
reached  a  certain  grade  of  intensity  diabetes  ensues  and  is  the  terminal 
event  in  the  disease. 

In  further  studies  of  the  relation  of  pancreatic  disease  to  diabetes 
Opie  and  others  have  found  that  disease  of  the  islands  of  Langerhans, 
certain  collections  of  round  cells  differing  from  the  pancreatic  cells  proper, 
plays  a  most  important  role  in  the  development  of  diabetes.  Wlien 
these  islands  are  spared,  diabetes  does  not  occur. — Ed.] 

ChaufTard  groups  diabetic  cirrhosis  and  malaria  cirrhosis  as  cirrhoses 
pigmentaires.  The  above  discussion  ^^'ill  show  that  the  author  cannot 
indorse  such  a  classification.  The  presence  of  pigment  has  nothing  to 
do  ^A^th  the  cirrhosis ;  it  can  be  seen  in  the  absence  of  cirrhosis,  and,  on 
the  other  hand,  cirrhosis  may  occur  -without  pigmentation. 

A  typical  pigment  is,  moreover,  seen  only  in  malaria;  and  iron- 
containing  pigments  are  found  more  frequently  in  other  diseases  than 
in  cirrhosis.  f\Ye  have  already  noted  a  number  of  cases  in  which  typical 
iron  pigment  was  present  sufficient  to  show  that  at  the  present  time 
this  statement  cannot  be  considered  as  generally  accepted.  Hemo- 
siderin undoubtedly  occurs  in  most  of  these  cases  as  the  prominent  pig- 
ment.— Ed.]  (Compare  the  paragraph  on  " siderosis  of  the  hver"  and 
"pigment  liver.") 

*  Brit.  Med.  Jour.,  Dec.  9,  1889. 

t  Trans.  Assoc.  Am.  Phys.,  1899,  vol.  xiv;  p.  253. 
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8.  SYPHILITIC  HEPATITIS. 

The  interstitial  changes  produced  in  the  Hver  by  syphihs  differ  as 
to  location,  nature,  and  extent;  in  many  cases  their  genetic  relationship 
is  not  recognized  until  late  in  the  disease.  The  formation  of  connective 
tissue  containing  many  cells  is  common  to  all  syphilitic  processes  in  the 
liver;  this  tissue  consists  of  round  and  spindle  cells,  and  is  either  con- 
verted into  cicatricial  tissue,  or  it  may  undergo  fatty  degeneration  and 
be  absorbed.  We  vrill  discuss  separately  the  lesions  seen  in  adults  after 
acquired  syphihs,  and  those  that  occur  in  the  hereditary  form  of  the 
disease. 

In  adults  acquired  syphihs  may  appear  in  the  diffuse  or  the  circum- 
scribed form,  the  former  being  identical  with  the  ordinary  interstitial 
hepatitis  that  we  have  described  under  the  caption  cirrhosis.  The 
interstitial  proliferation  is  chiefly  interacinous,  but  seems  to  penetrate 
between  the  columns  of  liver-cells  more  frequently  than  in  alcohoHc 
cirrhosis;  just  as  in  the  latter,  it  may  lead  to  contraction,  and  cannot 
be  distinguished  from  it;  in  fact,  the  two  diseases  are  occasionaUy  seen 
together. 

The  circumscribed  form  of  syphilis  of  the  hver  is  more  clearly  char- 
acterized and  probably  occurs  -uith  greater  frequency;  it  is  called  the 
gummatous  hepatitis  or  syphiloma.  In  this  condition  a  few,  or  per- 
haps very  many,  single  foci  are  seen,  varjdng  in  size  from  that  of  a  millet- 
seed  to  a  walnut.  They  are  reddish-gray  to  white  in  color,  radiating  in 
structure,  and  are  of  an  irregular  form,  more  or  less  differentiated  from 
the  surrounding  hver  tissue.  In  their  centers  are  seen  yellowish- white 
cheesy  or  dry  masses  that  form  irregular  figures  on  transverse  section, 
and  by  this  appearance  recall  the  centers  of  cheesy,  tubercular  nodules; 
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at  the  same  time  thoy  diffor  from  tlic  latter  in  that  thoy  are  mueh  more 
soHil.  Tliese  foci  arc  found  j)rincipally  on  the  .surface  of  the  liver,  and 
particularly  near  the  suspensory  ligament.  If  seen  in  the  interior  of 
the  organ,  they  follow  the  i)erij)ortal  connective  tissues,  fJlisson's  capsule 
(peri pi/lc phlebitis  S!/])hililica,  Schuppcl).  The  more  recent  proliferations 
consist  of  rouiul  and  sj)indle  cells,  cinlx-dded  in  a  homogeneous  matrix; 
they  are  reddish-gray  in  color;  the  cheesy  j)ortions  are  yellow  and  inclose 
globules  of  fat. 

In  addition  to  these  gummatous  nodules,  there  are  often  seen  true 
cicatrices  that  start  from  the  surface  of  the  organ  and  penetrate  the 
liver  as  deep  furrows.  It  is  probable  that  these  scars  originate  from  the 
first-named  foci  in  such  a  manner  that  a  portion  of  the  cellular  tissue  is 
converted  into  connective  tissue,  and  another  portion  undergoes  fatty 
degeneration  and  is  absorbed.  In  some  cases  only  a  few  of  these  scars 
are  seen,  and  these  may  or  may  not  inclose  cheesy  portions.  Again, 
the  form  of  the  liver  may  be  considerably  changed  by  these  scars ;  there 
may  be  appendices  to  the  organ  consisting  of  pieces  of  the  liver  paren- 
chyma that  have  become  separated  from  the  main  part  of  the  organ; 
these  may  be  as  large  as  nuts  or  apples,  or  the  whole  liver  may  appear 
to  be  made  up  of  such  fragments.  The  round  shape  of  these  lobes  can 
only  be  explained  by  the  great  elasticity  of  the  liver  tissue;  it  is  possible 
also  that  a  process  of  vicarious  hyperplasia  has  something  to  do  with 
their  formation. 

In  gummatous  hepatitis  the  capsule  is  always  thickened  and  adherent. 
The  adhesions  var}^  in  extent  and  character  and  may  reach  beyond  the 
area  of  the  scars  proper,  and  in  this  way  they  are  usually  developed  to 
a  greater  extent  than  in  any  other  form  of  hver  disease. 

Miliary  syphilomata  are  less  frequently  seen  and  produce  less  striking 
deformities  than  the  form  described.  The  large  foci  are  not  present  in 
great  numbers,  whereas  the  miliary  areas  are  seen  in  enormous  numbers 
and  are  disseminated  all  through  the  liver  like  tubercles,  or  neoplasms. 

Occasionally  gummatous,  deforming  hepatitis  is  combined  \xith.  the 
diffuse  interstitial  form ;  sometimes  the  normal  hver  tissue  between  the 
cicatrices  undergoes  fatty  or  amyloid  degeneration;  or,  again,  there  may 
be  disease  of  the  bile-passages,  mth  the  formation  of  concretions. 

In  hereditary  syphilis  the  reverse  is  the  case.  The  circumscribed 
form  is  rare,  and  the  diffuse  form  frequent.  The  condition  is  found  as 
early  as  the  sixth  month  of  fetal  life  or  even  in  the  new-born.  It  may 
also  develop  in  the  first  weeks  or  months  of  life,  and  in  the  latter  case 
appears  in  the  form  of  hypertrophic  induration  of  the  connective  tissue. 
The  hver  is  enlarged  and  hea^y  (according  to  Birch-Hirschfeld,  6  % 
instead  of  only  4.6  %  of  the  body-weight).  Its  color  varies  from  a 
grayish-red  to  dirty  bro\STi  ("  Feuerstein,"  Gubler),  and  in  mild  cases 
is  bro\NTiish  or  mottled.  At  the  same  time  the  liver-substance  is  hard 
("hke  sole-leather,"  Trousseau),  contains  little  blood,  and  the  outhnes 
of  the  lobules  are  indistinct.  According  to  Hutinel  and  Hudelo,  the 
microscopic  picture  is  that  of  hyperemia  with  dilatation  of  capillaries, 
accumulation  of  leucoc}'tes,  and  proliferation  of  the  endothelium  of  the 
capillaries.  Round  cells  are  seen  later  in  the  broadened  interstices  of 
the  lobules,  which  are  inclosed  in  new-formed  fibrous  tissue.  These  cells 
are  also  seen  in  the  interior  of  the  lobules  between  the  capillary  walls 
and  the  columns  of  liver-cells.  They  are,  finally,  also  seen  in  the  walls 
of  the  blood-vessels,  extending  as  far  as  the  intima.     In  the  course  of 
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time,  connective  tissue  takes  the  place  of  the  round-cell  infiltration.  In 
the  beginning  the  hepatic  cells  show  nuclear  mitoses;  later  their  form 
changes,  their  protoplasm  becomes  transparent,  and  they  disappear. 

Although  the  connective-tissue  prohferation  is  in  general  diffuse,  it 
may,  in  certain  places,  be  circumscribed  and  focalized. 

As  a  rule,  the  hver  of  a  new-born  child  will  be  found  enlarged  if  it  is 
afflicted  T\dth  indurative  syphihs;  this  is  due  to  the  fact  that  the  chil- 
dren do  not  live  long;  in  the  further  course  of  the  disease  smooth  atrophy 
or  granular  atrophy  of  the  organ  may  develop.  If  hereditary  sypliihs 
leads  to  the  formation  of  gummatous  nodules,  these  usually  assume  the 
form  of  miliary  nodules,  that  are  disseminated  throughout  the  liver  in 
large  numbers. 

[Obendorfer  *  has  reported  the  case  of  a  child  w^ho  died  of  hereditary 
syphihs  when  about  sixteen  months  old.  The  hver  showed  a  marked 
and  characteristic  hypertrophic  cirrhosis  -v^dth  much  destruction  of 
hepatic  tissue  and  a  replacement  by  connective  tissue.  The  arteries 
were  normal  in  part,  and  in  part  almost  obliterated  by  hyperplasia  of 
the  intima.  The  adventitia  also  showed  round-cell  infiltration  in  places. 
The  veins  were  even  more  extensively  involved  than  the  arteries,  their 
walls  being  full  of  newly  forming  connective  tissue.  The  biliary  channels 
showed  proliferation,  and  were  surrounded  by  newly  formed  connective 
tissue.  In  the  areas  of  connective  tissue  many  nodules  with  central 
caseation  were  seen  surrounded  by  nuclear  remnants  and  round  cells. 
The  normal  and  pathologic  tissues  were  distinctly  demarcated,  and  over 
the  diseased  areas  the  capsule  was  thickened.  The  lesions,  contrary  to 
the  usual  diffuse  process,  were  localized  to  the  anterior  surface,  and 
its  lower  portion.  Usually  the  lesions  are  most  marked  at  the  trans- 
verse fissure,  but  in  this  case  the  tissues  in  the  neighborhood  were  free 
from  the  process. — Ed.] 

The  lesions  of  sj'philis  of  the  Hver  greatly  resemble  the  lesions  of  the 
same  disease  in  other  organs,  as  the  meninges,  the  testicles,  the  heart- 
muscle,  the  bones.  Proliferation  of  the  connective  tissue  occurs  and 
occupies  an  intermediate  position  between  new  formation  and  chronic 
inflammation.  The  newly  formed  tissue  shows  a  tendency,  on  the  one 
hand,  to  degeneration,  and  to  the  formation  of  molecular  fatty  detritus 
that  may  be  absorbed;  and,  on  the  other,  to  the  formation  of  cicatricial 
tissue. 

In  the  newly  born  syphihs  produces  a  number  of  other  pronounced 
lesions  in  different  portions  of  the  body;  as,  for  instance,  tumor  of  the 
spleen,  cicatrices  of  the  placenta,  general  atrophy,  etc.  In  the  adult 
the  hepatic  lesion  may  be  the  only  manifestation  of  the  disease. 

Occurrence. — Syphilitic  hepatitis  appears  in  the  tertiary  stage  of 
the  disease,  and  at  approximately  the  same  time  as  gummata  in  the 
meninges,  the  bones,  the  mucous  membranes,  etc.;  in  general,  therefore, 
it  is  noted  a  number  of  years  after  infection.  As  the  development  of 
the  different  lesions  of  lues  fluctuates  greatly  in  regard  to  time,  it  may 
be  that  the  lesion  under  discussion  may  occasionally  develop  earlier  in 
the  disease.  Key  f  and  Biermer  have  reported  cases  in  which  the 
interval  between  infection  and  the  development  of  hepatitis  was  only 
six  and  nine  months;   these  cases,  however,  are  not  above  criticism. 

In  acquired  syphilis  the  liver  is  one  of  the  most  frequently  affected 

*  CenfralU.  f.  allg.  Path.  u.  path.  Anat,  Mar.  15,  1900. 
t  Schmidt's  "  Jalarbiicher,"  Bd.  clxi,  p.  142. 


CHRONIC  INFLAMMATION  OF  TIIK  lAV ER.  745 

organs ;  in  hereditary  syphilis,  possibly  after  the  lungs,  the  liver  certainly 
is  the  most  frequently  involved  organ.  The  disea.se  may  begin  during 
fetal  life  and  is  seen  in  the  prematurely  born,  in  the  still-born,  and  in 
children  that  die  at  the  age  of  a  few  weeks  or  months. 

The  frequency  of  the  disease  may  be  learned  from  statisties  tliat  Ilofmeister 
and  Feige  have  patliered  from  autopsies  performed  from  1873  to  1SS5,  and  from 
18S6  to  1S95,  in  the  patliolopic  Institute  of  Kiel.  Among  nurslings  under  six 
months,  123  and  ISO  wi-re  sypliilitic;  a  reeord  of  20.1  %  and  1G.5  %.  Of  these 
syphilitic  cliildren,  48  and  123  (39  %  antl  G5  %)  showed  evidence  of  interstitial 
hepatitis.  The  lungs  were  frequently  involved  at  the  same  time;  less  frequently, 
the  bones  and  the  skin. 

Symptoms. — In  the  adult  the  circumscribed  form  of  syphilis  of  the 
liver  rarely  produces  any  conspicuous  symptoms,  and  is  usually  found 
by  chance  at  the  autopsy.  As  the  serosa  is  frequently  involved,  pain 
in  the  hver  region  may  be  felt,  or  there  may  be  friction  sounds  present. 

Fresh  gunuiiata  may  be  felt  as  nodules  on  the  margin  or  on  the 
convex  surface  of  the  organ;  the  cicatricial  deformities  are  more  fre- 
quently felt.  Pieces  of  the  liver  as  large  as  a  hazelnut  or  an  apple  may 
become  separated  from  the  main  body  of  the  organ  by  scar  tissue  and 
may  give  the  impression  of  independent  tumors,  or  may  lead  to  con- 
fusion with  floating  kidney.  These  separated  parts  remain  in  a  stationary 
condition  for  a  long  time,  or  at  least  are  little  changed ;  gummata  proper, 
on  the  other  hand,  often  undergo  retrogressive  changes.  Oppolzer  and 
Bochdalek  *  mistook  such  softened  gummata  for  cured  liver  carcinomata. 

The  perihepatic  adhesions  freciuentl}'  anchor  the  liver  to  the  anterior 
abdominal  wall  and  interfere  "uith  the  respiratory  motility  of  the  organ. 

Notwithstanding  all  these  lesions,  the  general  health  may  remain 
unimpaired,  pro^•ided  the  healthy  portion  of  the  organ  continues  to 
functionate  properly;  if  disturbances  occur,  they  usually  originate  from 
the  portal  vein,  and  occasionally  from  the  bile-passages. 

If  there  is  compression  of  the  portal  vein,  and  the  picture  of  stasis 
of  this  sy.stem  appears  with  ascites,  the  disease  may  resemble  cirrhosis, 
particularly  as  a  sweUing  of  the  spleen  may  develop  both  as  a  result  of 
stasis  and  of  am^doid  degeneration,  or  of  syphilitic  hyperplasia.  Icterus 
from  compression  of  bile-passages  is  less  frequently  seen,  and  still  less 
frequently  a  congestion  of  the  liver  from  occlusion  of  the  hepatic  veins. 

In  some  cases  the  course  of  the  disease  is  fatal,  as  in  cirrhosis.  If 
antisyphilitic  treatment  is  instituted  at  the  right  time,  all  the  symptoms 
may  recede.  Sometimes  recurrences  and  exacerbations  occur,  and  this 
very  protracted  and  varying  course  of  the  disease  may  aid  in  differentiat- 
ing the  condition  from  alcoholic  cirrhosis. 

Diffuse  syphihtic  hepatitis  in  adults  may,  in  fact,  at  the  beginning, 
lead  to  an  enlargement  of  the  liver  more  frequently  than  alcohohc  in- 
toxication. The  onset  has  appeared  to  me  to  be  somewhat  more  sudden, 
and  the  course  of  the  disease  more  rapid  than  in  the  latter  condition. 

If  syphihtic  hepatitis  is  present  in  the  new-born,  the  children  show 
signs  of  bad  health  ■unthin  a  short  time  after  birth;  they  are  emaciated, 
flabby,  and  do  not  thrive.  The  abdomen  protrudes,  the  liver  can  be 
palpated  as  a  large,  smooth,  and  hard  tumor,  and,  in  addition,  ascites 
is  present  or  soon  develops.  The  spleen  is  usually  enlarged  to  several 
times  its  normal  volume  and  can  be  readily  palpated.  Icterus  is  not  a 
constant  symptom,  and  if  present  varies  in  intensity.     Children  afflicted 

*  Prager  Vierteljahrsschr.,  1845,  Bd.  ii,  p.  59. 
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in  this  manner  die  in  spite  of  all  treatment,  usually  with  diarrhea,  cachexia, 
or  peritonitis.  Lesser  degrees  of  hepatitis,  that  cause  no  symptoms  in 
the  beginning,  are  compatible  with  longer  life,  and  develop  into  those 
cases  that  show  all  the  characteristics  of  Laermec's  cirrhosis  in  the  later 
years  of  childhood,  without  revealing  any  clue  to  their  origin. 

Many  of  these  cases  of  late  syphiUtic  hepatitis  run  an  atypical  or 
irregular  cHnical  course,  but  are  characterized  anatomically  by  the 
uneven  distribution  of  intralobular  connective  tissue.  Occasionally 
miliary,  cheesy  foci,  or  amyloid  areas  will  be  seen  in  these  cases. 

The  older  the  child  in  which  hepatitis  develops,  the  more  difScult 
will  it  be  to  determine  whether  the  case  is  one  of  retarded  hereditary 
syphihs  or  of  acquired  infection.  Barthelemy  has  collated  some  30  cases 
of  this  kind ;  showing  that  they  occur  most  commonly  between  the  sixth 
and  thirteenth  years,  but  may  be  seen  as  late  as  the  twentieth  (a  case  of 
Ebermaier)  year.  The  mildest  cases  are  not  very  characteristic,  and 
have  been  termed  congestive  cases  (Barthelemy).  They  show  some 
dyspeptic  and  intestinal  disturbances  and  an  enlargement  and  sensitive- 
ness of  the  hver.  In  more  pronounced  cases  the  hver  is  large  and  hard 
and  there  is  ascites,  and  a  collateral  venous  network  on  the  abdomen. 
There  is  also  a  tumor  of  the  spleen ;  in  rare  instances  the  liver  is  small  or 
deformed.     Icterus  is  rare. 

Sometimes  acute  parenchymatous  hepatitis  may  develop  in  an  organ 
that  is  affected  with  such  an  hereditary  cirrhosis.  If  this  occurs,  the 
picture  of  icterus  gravis  and  of  acute  atrophy  appears,  and  death  ensues 
in  a  short  time;  the  same  complication  is  occasionally  seen  in  hyper- 
trophic cirrhosis.  A  case  from  the  Kiel  cUnic,  described  by  Thielen, 
belongs  to  this  category. 

Diagnosis. — In  the  new-born  the  diagnosis  of  sj^^hihtic  hepatitis  is 
comparatively  easy,  because  the  organ  can  be  readily  palpated  and  no 
other  disease  has  to  be  considered.  The  diagnosis  of  hereditary  syphihs 
is  not  so  simple  in  the  later  years  of  childhood  because  this  disease  pro- 
duces only  vague  symptoms;  sometimes  it  is  necessary  to  await  the 
results  of  antisyphilitic  treatment  before  rendering  a  decision. 

In  the  adult  the  diagnosis  mil  have  to  be  made  between  syphilitic 
hepatitis,  and  carcinoma,  or  alcoholic  cirrhosis.  It  is  an  easy  matter 
to  confound  gummata  with  cancer  nodules;  both  are  capable  of  retro- 
gressive changes.  In  the  case  of  gumma,  however,  this  process  is,  as  a 
rule,  more  complete,  whereas  carcinomatous  nodules  soften  in  the  center 
only  and  form  central  deUe ;  at  the  same  time  new  nodules  may  appear. 

Separated  portions  of  the  liver  may  simulate  neoplasms;  they  are 
distinguished  by  their  smooth  surface,  their  spherical  shape,  tense  con- 
sistency, constant  size,  and  by  the  lack  of  pain.  A  large  palpable  tumor 
of  the  spleen  and  albuminuria  speak  in  favor  of  hepatitis  syphihtica. 
Cachexia  is  not  so  severe  as  in  cancer. 

In  contradistinction  to  ordinary  cirrhosis,  gummatous  hepatitis  has 
larger  nodules,  of  varying  size,  a  larger  tumor  of  the  spleen,  and,  in 
general,  less  constant  symptoms.  Even  ascites  may  disappear,  and 
there  may  be  long  periods  of  comparative  well-being.  If  these  changes 
in  the  condition  of  the  patient  can  be  traced  back  for  a  period  of  years, 
this  speaks  in  favor  of  gummatous  hepatitis. 

Perihepatitic  adhesions  are,  in  a  measure,  characteristic  of  syphihs 
of  the  liver,  and  especially  if  they  are  wide-spread  and  to  be  noted  in 
many  places.     Similar  symptoms  may,  it  is  true,  be  caused  by  gaU- 
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stones,  as  pain,  fever,  etc.,  so  that  the  diapjnosis  must  ho  made  between 
these  two  diseases.* 

The  anamnesis  is  of  svihonlinale  \ahie  for  the  diagnosis,  l)ecause 
otluT  diseiu^es  of  the  hver  may  be  present,  even  in  the  presence  of  a 
history  of  luetic  infection;  objective  symptoms  in  other  organs  are  more 
imi)ortant,  as,  gununata  or  scars  of  the  skin,  of  the  mucoas  membranes, 
or  of  the  bones. 

It  must  be  remembered,  finally,  that  even  ordinary  lacing  may  cause 
the  s(>paration  of  a  ball-shaped  piece  of  the  liver  from  the  lower 
margin,  tiiat  may  reseml)le  similar  masses  of  syphilitic  origin.  The 
lobe  produceil  ])y  lacing  is,  however,  always  single  or  indentated  In'  the 
incisure  of  the  gall-bladder,  and  is  always  situated  in  the  manunillary 
line,  and  at  the  lower  margin  of  the  right  lobe  of  the  liver. 

Treatment. — As  in  other  organs,  provided  an  early  diagnosis  is  made, 
antisyi^hilitic  therapy  will  lead  to  the  disappearance  of  the  gummatous 
process.  Treatment  directed  primarily  with  reference  to  other  organs 
may,  it  appears,  cause  cicatrization  and  the  formation  of  scar  tissue 
in  the  liver  that  is  seen  by  chance  only  postmortem.  Specific  treatment 
may  only  act  symptomatically  and  temporarily;  in  many  cases,  par- 
ticularh'  those  in  which  the  diagnosis  is  positive,  no  success  is  obtained 
by  the  treatment  because  the  process  is  already  arrested  and  the  cica- 
trices cannot  be  influenced  by  iodin  or  mercury  any  more  actively  than 
upon  the  skin  or  the  pharyngeal  mucosa. 

Even  if  the  diagnosis  is  not  positive,  antisyphihtic  medication  is 
justifiable.  As  in  the  case  of  involvement  of  other  organs,  the  diagnosis 
can  sometimes  be  made  only  from  the  positive  or  negative  results  of 
specific  treatment. 

If  there  is  painful  gummatous  perihepatitis,  sodium  or  iodid  potas- 
sium should  be  given.  The  same  drugs  are  employed  in  diagnostic 
treatment  or  in  cases  in  w^hich  mercury,  for  one  reason  or  another,  cannot 
be  given.  More  permanent  results  and  a  prophylaxis  against  further 
complications  are  obtained  by  a  thorough  course  of  mercury  lasting 
over  a  period  of  six  to  eight  wrecks.  Inunction  is  probably  the  best 
method  from  a  practical  point  of  view,  although  theoretically  the  internal 
administration  of  calomel  seems  indicated,  because  the  drug  is  neces- 
sarily absorbed  in  the  intestine  and  carried  directly  to  the  liver.  The 
dose  should  be  0.05  twice  daily  in  the  beginning,  increasing  gradually 
to  0.4  or  0.6  per  day. 

In  addition  to  specific  treatment,  some  of  the  complications  and 
symptoms  call  for  attention,  and  are  provided  for  by  the  measures 
advocated  for  this  purpose  in  the  section  on  Cirrhosis  and  Perihepatitis. 

Barth(51emy,    M. :   '"Syphilis   h^r^d.    tardive.    Lesions   du   foie,"    (Mit   Literal uran- 

gaben),  "Archives  gen^rales  de  m^decine,"  1884,  tome  cliii,  pp.  513,  674. 
Biermer:  "Ueber  Svphilis   der  Leber  und   Milz,"   "  Schweizerische    Zeitschr.   fiir 

Heilkunde,"  1862,  i,  p.  119,  2  Tafeln. 
Bristowe :  "  Observ.  on  the  Cure  and  Subsidence  of  Ascites  due  to  Hepatic  Diseases," 

"British  Med.  Journal."  April  23,  1892,  p.  847. 
Dalton,  N. :  "Infiltrating  Growth  in  Liver  and  Suprarenal  Capsule,"  "Transactions 
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Feige,   E. :  "T'eber  die  Todesursachen   der  Siiuglinge   bis  zum  sechsten  Lebens- 
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*  Compare,  Riedel,  Archiv  /.  klin.  Chir.,  1894,  Bd.  xlix,  p.  206. 
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Frerichs:  Loc.  cit.,  Bd.  ii,  pp.  69  and  152;  Abbildungen,  pp.  73,  80,  163,  und  Atlas, 
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NEOPLASMS. 

(Hoppe-Seyler.) 

FIBROMATA. 

Fibromata  are  benign  tumors  consisting  of  dense  connective  tissue, 
and  are  quite  frequently  found  in  the  liver.  As  a  rule,  however,  they 
are  so  small  that  they  cause  no  symptoms  during  life,  and  are  only 
found  at  the  postmortem  examination.  On  section  they  appear  as 
small  yellowish-white  solid  nodules  embedded  in  the  liver  tissue.  They 
vary  in  size  from  that  of  a  pinhead  to  a  pea. 

If  multiple  fibroneuromata  develop  in  the  body,  they  may  form  upon 
the  branches  of  the  sympathetic  nerve  Avithin  the  Uver.*  They  rarely 
cause  any  disturbance. 

Chiari  f  reports  a  large  fibroma  which  was  situated  in  the  under  sur- 
face of  the  right  lobe  of  the  liver  to  the  right  of  the  gall-bladder,  and  was 
7.5  cm.  long  and  4.5  cm.  wide.  The  growth  was  found  at  the  autopsy, 
and  it  is  not  stated  whether  it  caused  any  disturbance  during  life. 

The  majority  of  fibromata  are  not  dangerous,  and  their  presence 
interferes  in  no  way  with  the  health  of  the  patient.  The  following 
case,  however,  observed  by  Quincke,  in  Bern,  shows  that  if  the  tumor 
is  large  and  unfortunately  situated  it  may  even  endanger  life : 

The  case  was  that  of  a  boy,  two  and  a  half  years  old,  who  was  received  in  the 
Inselspital  on  June  19,  1873.  In  the  fall  of  1872  icterus  had  appeared,  and  in  the 
beginning  of  1873  enlargement  and  tumor  formation  had  been  noted  in  the  middle 
of  the  abdomen.  Fever  was  present  on  admission,  the  patient  showed  marked 
icterus,  the  stools  were  discolored,  the  right  lobe  of  the  liver  was  greatly  enlarged, 
extending  from  the  sixth  rib  to  the  crest  of  the  ilium.  The  left  lobe  could  not 
be  palpated  distinctly.  The  liver  was  hard,  and  protruded  distinctly;  the  gall- 
bladder could  be  felt,  and  consisted  of  a  spherical,  tensely  distended  swelling,  about 
as  large  as  a  pigeon's  egg,  and  fluctuating.     At  the  same  time  a  splenic  tumor  was 

*  Ziegler,  "Lelirbuch  der  path.  Anat.,"  Bd.  ii,  p.  599. 

t  Cliiari,  Wien.  med,  Wochenschr.,  1877,  p.  16;  Langenbuch,  loc.  cit.,  Bd.  ii, 
p.  16. 
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felt,  there  was  ljilo-|)iKmcnt  in  tin-  urine,  ileliinp  of  the  skin,  unci  slowing  of  the 
pulse.  Ascites  wus  not  present.  The  temperature  \\u.s  elevated  toward  ev(;ninji; 
(38°  to  39°  C),  in  the  morning  it  was  normal.  The  liver  wa.s  uunetured  Kev«'ral 
times,  but  nothing  exeept  blooil  and  liver-cell.s  wa.s  a.spirat^jil.  The  condition 
remained  unchangt-d  for  several  montiis.  In  Octolx-r  tlie  patient  contracted 
whooping-cough;  and  tlien  l)ecame  so  emaciateil  that  the?  liver  could  he  palpated 
witiioul  any  ilillicuhy.  Tlic  .size  of  tiie  organ  was  unciiangcrd.  The  gall-hla<lder 
wius  very  prominent,  and  a.ssumed  the  sliape  of  a  conical  cylindric  hoiiy,  whfjse 
diameter  was  3.5  cm.,  the  axis  running  in  an  antero-postcrior  direction.  The 
fimdus  was  soft,  the  deeper  parts  hard  and  uneven.  To  the  right  of  the  gall-bladder 
a  nodular,  rouml  tumor  was  felt,  on  the  lower  surface  of  the  liver.  The  sym|)t,oms 
as  descrilx-d  remained  stationary  for  months,  a  slight  attack  of  bronchitis  being 
the  only  additional  feature.  The  icterus  persisted.  In  A[)ril,  1874,  a  sweUing  of 
the  parotid  and  of  the  lymph-glands  of  the  neck  occurred,  hemorrhages  from  the 
no.se  anil  tlie  mouth  appeared,  and  on  the  10th  of  A])ril,  1S74,  the  patient  succumbed 
to  the  ilisease. 

At  autopsy  (Langhans)  nothing  abnormal  was  found  about  the  heart.  The 
lower  lobe  of  the  right  lung  was  hepatized,  there  was  general  icterus,  and  slight 
congestion  of  the  kidneys.  The  spleen  was  swollen  and  hard;  the  follicles  numerous, 
and  somewhat  opaque;  the  pulp  was  brownish-red. 

The  liver  was  24  cm.  long,  6  cm.  wide,  and  3.5  cm.  thick;  tough  (though  not 
inflexible),  icteroid,  and  showed  no  clouding.  The  left  lobe  was  very  small.  On 
the  under  surface  a  rounil  tumor  about  as  large  as  a  hen's  egg  was  found.  Its 
color  was  rctldish,  and  its  consistency  hard.  The  tumor  merged  directly  into  liver 
tissue,  and  was  found  to  be  a  fibroma.  The  gall-bladder  was  very  nuich  distended, 
and  contained  a  gelatinous,  clear,  transparent  fluid.  The  common  duct  was  not 
patulous. 

In  addition,  there  was  swelling  of  the  parotid  and  of  the  lymph-glands  of  the 
neck  and  mesentery. 

In  tliis  ca.se  the  tumor,  owing  to  its  size  and  its  position,  prol:)ably 
led  to  compression  of  the  bile-passages  and  complete  exclusion  of  the 
bile  from  the  intestine,  so  that  death  occurred  from  hepatargia  (cho- 
lemia). 

In  similar  cases,  should  they  be  observed  in  future,  the  tumor  might 
be  removed  by  operation,  and  a  cure  of  the  disease  be  reached  in  this 
manner.  This  has  been  done  successfully  in  the  case  of  sarcomatous 
tumors.  It  is  necessary,  of  course,  that  the  diagnosis  should  be  made 
early,  and  possibly  ^^•ith  the  aid  of  exploratory  laparotomy. 

ANGIOMATA. 

(Cavernoma.     Telangiectasis.) 

Angiomata  of  the  liver  are,  as  a  rule,  cUnically  insignificant,  and 
are  fomid  most  often  at  the  postmortem  examination.  In  rare  in- 
stances, however,  large  tumors  develop,  consisting  of  cavernous  tissue, 
and  produce  certain  disturbances  in  a  mechanical  way;  i.  e.,  by  limiting 
the  interabdominal  space,  and  by  exercising  pressure  on  neighboring 
organs. 

V.  Eiselsberg  reports  a  tumor  of  this  kind  weighing  470  gm.,  and  situated  at 
the  margin  of  the  right  lobe.  Rosenthal  observed  a  fibrous  angioma  of  the  lobus 
Spigelii,  and  succeeded  in  removing  it. 

Birch-Hirschfeld  reports  an  angioma  of  the  liver  that  was  partially  extirpated 
by  Hagedorn.  It  was  as  large  as  a  pregnant  uterus,  and  completely  filled  the 
abdomen. 

The  majority  of  angiomata  do  not  protrude  above  the  surface  of 
the  hver.  They  are  usually  found  in  old  people,  and  more  frequently 
in  men  than  in  women.     They  develop  by  taking  the  place  of  the  Uver 
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tissue,  and  consequently  do  not  produce  any  symptoms  of  compression. 
In  the  "^"icinity  of  a  recent  angioma  fatty  degeneration  or  bro'U'nish  atrophy 
of  Hver-cells  can  sometimes  be  seen  near  the  margin  of  the  tumor. 

[Schmieden*  reports  his  study  of  32  cases  of  hepatic  cavernomas,  and 
of  13  hvers  that  presented  appearances  of  angioma-formation.  He  dis- 
cusses the  various  theories  of  causation, — primary  prohferation  of  the 
connective  tissue,  congestion,  primary  atrophy  of  the  hver-cells,  ob- 
struction to  the  flow  of  bile,  hemorrhage,  etc., — and  states  that  none 
of  these  theories  is  tenable.  He  beheves  that  cavernomata  of  the  hver 
should  be  ascribed  to  a  local  transposition  or  constriction,  or  segmen- 
tation of  tissue,  or  a  defect  in  the  arrangement  of  the  hver  tissue.  Evi- 
dences of  the  latter  he  claims  are  to  be  detected  in  the  newborn.  In 
short,  they  correspond  to  aberrant  "rests,"  and  take  on  tumor  forma- 
tion through  secondary  changes  and  alterations.  They  are  distinct 
from  cavernous  angiomata  of  the  organs,  or  of  the  skin,  which  are  true 
blood-vessel  tumors.  He  suggests  as  a  better  name  than  angioma 
"nse^Tis  cavernosus  hepatis."  These  growths  may  occur  at  any  age  and 
have  been  noted  in  the  embryo;  they  show  httle  tendency  to  a  sudden 
increase  in  size. — Ed.] 

In  general  the  tumors  are  wedge-shaped,  with  their  bases  at  the 
surface  of  the  hver,  underneath  the  capsule.  They  resemble  infarcts 
in  this  respect.  They  appear  as  circumscribed  reddish  or  black  spots 
on  the  surface  of  the  organ;  these  may  be  as  large  as  a  pinhead  or  a 
nut,  and  on  superficial  inspection  look  like  hemorrhages.  On  transverse 
section  they  present  the  appearance  of  spongy  tissue,  consisting  of 
numerous  vascular  spaces  intercommunicating  with  one  another,  and 
separated  by  septa  of  connective  tissue.  (Alrchow  found  some  smooth 
muscle-fibers.)  Sometimes  the  septa  are  thickened;  and  in  such  cases 
we  speak  of  a  fibrous  angioma  (Bottcher).  Occasionally  the  tumors 
are  inclosed  in  a  dense  capsule,  though,  as  a  rule,  they  are  not  so  sharply 
separated  from  the  parenchyma.  If  the  blood-A'essels  that  lead  to 
these  angiomata  become  occluded,  cystic  metamorphosis  may  occur 
with  exudation  of  serous  fluid  into  the  ca\dty.  OccasionaUy  dark  pig- 
ment is  deposited  in  the  septa  and  in  the  neighboring  liver  tissue  con- 
stituting the  so-called  melanotic  angioma  (Hanot  and  Gilbert).  Quite 
frequently  angiomata  are  found  co-existing  in  the  kidney,  just  as  cysts 
are  found  in  these  organs  together  with  cysts  in  the  hver. 

The  cavernous  tumors  have  usually  a  distinct  connection  vrith  the  branches  of 
the  portal  vein;  at  the  same  time  it  is  possible  to  inject  them  from  the  hepatic 
artery,  as  branches  of  this  vessel  supply  the  septa.  Some  authors  (Birch-Hirschfeld, 
Hanot  and  Gilbert)  beUeve  that  they  originate  in  ectases  of  capillaries,  combined 
•with  atrophy  of  the  columns  of  liver-cells.  Other  authors  believe  that  they  are 
the  result  of  senile  marasmus,  and  that  they  represent  circumscribed  atrophy  of 
liver-cells,  and  secondary  ectasy  of  capillaries  (Ziegler).  Still  others,  like  '\'irchow, 
claim  that  they  develop  from  dilated  branches  of  the  portal  vein,  secondary  to  a 
primary  inflammatory  proliferation  of  connective  tissue.  Lilienfeld,  ■working  under 
Ribbert,  arrives  at  "the  conclusion  that  they  are  formed  from  the  interacinous 
vessels;  in  the  beginning,  fro:n  branches  of  the  portal  vein  alone  that  become  dilated 
to  cavernous  spaces  and  later  in  the  disease  the  smaller  vessels  that  originate  from 
these  spaces  participate  in  the  process;  finally,  the  capillaries  of  the  acini  are  also 
involved.  In  this  manner  inflammatory  processes  take  place  in  the  interacinous 
tissues  arotmd  the  vessels,  so  that  their  elasticity  is  reduced,  and  they  become 
dilated  as  a  consequence.  The  Liver-cells  atrophy,  and  are  frequently  foimd  very 
narrow  in  the  immediate  ^"icinity  of  the  cavernous  tissue.     An  abnormal  number 

*Virchow's  Archiv,  clxi.  373,  190G. 
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of  leurooytos  is  found  in  tin-  l)l<)(>(l  of  these  eaviTiioinfttii;  fre<'  liver-eells  are  also 
Beeu.  Kihhert  liius  lately  arrived  at  a  conclusion  that  is  similar  to  that  of  Virchow 
and  UitulHeiseh — namely,  that  newly  formed  eoiuiective  tissui;  penetrate*  the  liver 
substance,  and  that  this  tissue  is  later  lilled  with  viuseular  s|)aces.  He  lj<-lievo8 
that  tiie  first  cause  of  a  cavernoma  consists  in  a  small  independent  area  inserted 
atypically   into   the   liver-tissue,    where   the   |)rocess   develojjs   independently. 

\  irdiow's  view  tluit  a  chronic  inflammatory  process  plays  a  role  in  the  formar 
tion  of  muliipif  anjiiomata  appears  to  he  the  most  plausible  oiu-;  at  the  same  time, 
it  is  possible  that  dilatation  of  capillaries  tf)Kether  with  secondary  atrophy  of  liver- 
cells  may  produce  the  tumor,  while,  at  the  same  time,  in  otlier  cjuses  the  degenera- 
tion and  atrophy  of  the  liver-cells  may  be  j)rimary.  lieneke,  for  instance,  describes 
a  ojuse  in  which  capillary  ectasis  developed  in  a  wedpe-shai>ed  area  of  the  liver, 
combined  with  atrojjhy  of  liver-cells.  In  the  apex  of  this  cone-shaped  district  was 
found  an  obstructed  bile-duct  (as  a  result  of  a  tubercular  j)rocess),  and  Heneke 
draws  the  following  conclusion:  At  first  there  was  obliteration  of  the  bile-duct,  then 
stasis  of  bile,  followed  by  degeneration  and  atrofjhy  of  the  liver-cells,  and  ultimately 
dilatation  of  capillaries. 

Congenital  angiomata  must  be  distinguished  from  this  acquired 
form.  Steffen  describes  a  soHtary  tumor  of  this  kind  that  was  as  large 
as  an  apple.  Chervinsky  saw  a  large  number  of  cavernomata  in  the 
enlarged  liver  of  a  child  of  seven  months;  these  growths  made  the  sur- 
face of  the  liver  nodular.  They  resemble  the  cases  of  v.  Eiselsberg  and 
Rosenthal  that  were  described  above,  and  appeared  to  be  genuine  tumors 
and  not  the  result  of  interacinous  inflammation.  Pilhet  thinks  that 
they  are  fetal  inclusions  of  mesenchyma  similar  to  the  vascular  nevi 
of  the  skin  and   fissural  angiomata. 

The  diagnosis  of  cavernoma  can  probably  only  be  made  during 
life  by  an  exploratory  incision  in  those  cases  in  which  a  large  tumor 
is  present  causing  distress,  and  caUing  for  an  operation.  In  all  other 
cases  the  presence  of  cavernomata  vrill  remain  unrecognized. 

The  prognosis  is  favorable. 

Treatment  of  the  condition  is  unnecessary'  in  the  ordinary  form 
of  multiple  angioma,  as  these  forms  are  harmless.  In  the  ca.se  of  large 
soUtary  tumors  the  adAisability  of  resection  must  be  considered.  This 
operation  is  very  bloody,   but  usually  successful. 

Beneke:  "  Zur  Genese  der  Leberangiome,"  "Virchow's  Archiv,"  Bd.  cxix,  p.  54. 
Birch-Hirschfeld :  "Lehrbuch  der  pathologischen  Anatomie,"  Bd.  ii,  p.  615. 
Bottcher:  "Virchow's  Archiv,"  Bd.  xxviii,  p.  421. 
Cher^-insky:  "Archives  de  physiologie  normale  et  pathologique,"   1885,  tome  ii, 

p.  553. 
V.  Eisekberg:  "Wiener  klin.  Wochenschr.,"  1893,  No.  1. 
Frerichs:  "Klinik  der  Leberkrankheiten,"  Bd.  ii,  p.  210. 
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CYSTS. 

(Cystoma,  Cystadenoma,  Cystic  Liver.) 

Cavities  filled  ^^^th  fluid  may  originate  in  the  liver  in  different  ways. 
The  most  important  examples  of  this  nature  are  echinococcus  cysts ;  these 
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we  will  discuss  in  another  place.  The  bile-ducts  may  become  occluded 
by  tumors,  scars,  parasites,  etc.,  or  gall-stones,  so  that  the  bile  and 
the  mucous  secretion  of  the  bile-duct  epithelium  is  retained;  cavities 
may  be  formed  in  this  way  that  may  be  single,  or  may  ramify  in  different 
directions  through  the  tissues  of  the  liver.  Dilatation  of  the  gall-bladder 
by  stasis,  the  so-called  hydrops  of  the  gall-bladder,  may  also  be  seen; 
or  tumors  may  soften  and  form  fluctuating  sweUings.  Of  all  these 
conditions  we  will  speak  in  other  sections. 

We  limit  our  discussion  at  present  to  those  cavities  that  are 
filled  with  fluid,  and  to  such  as  originate  in  the  liver  independently 
of  any  of  the  above-mentioned  causes.  Among  these  we  must  distin- 
guish two  classes — namely,  first,  simple  (usually  sohtary)  cysts  that 
represent,  in  the  main,  malformations;  and,  secondly,  multiple  cysts, 
disseminated  throughout  the  liver,  and  in  this  way  causing  more  or 
less  serious  damage  (cystic  liver,  cystadenoma,  cystic  degeneration  of 
the  Hver).  The  former  type  is  usually  observed  at  birth,  or  perhaps 
at  the  postmortem  examination.  Cystic  hver,  on  the  other  hand,  is 
a  pathologic  process  intimately  related  to  tumor  formation  in  the  liver, 
and  forming  a  distinct  transition  toward  those  neoplasms  which  we 
usually  designate  as  adenomata,  and  which  in  many  instances  are 
malign.  Some  authors  believe  that  the  formation  of  multiple  cysts  in  the 
hver  may  also  be  congenital,  and  it  is  possible  that  this  is  occasionally 
the  case;  it  is,  however,  striking  that  so  many  cases  of  cysts  that  develop 
later  in  life  show  some  proliferation  and  the  same  histologic  structure 
as  the  congenital  type.  Cystic  degeneration  in  the  liver  is  often  accom- 
panied b}^  the  same  process  in  the  kidneys,  the  ovaries,  the  broad  liga- 
ments, or  in  other  organs  of  the  body.  Cystic  liver  is  a  condition  that 
progresses  rapidly,  and  causes  serious  disturbance  in  a  short  time;  this 
statement  does  not,  however,  apply  to  the  first  category  of  cases. 

Simple  cysts  of  the  liver  of  the  first  class  often  show  in  a  most  pro- 
nounced manner  that  they  originate  in  malformations;  this  apphes, 
for  instance,  to  the  hepatic  cj'sts  described  by  Witzel,  Sanger  and 
Klopp. 

These  growths  were  so  large  that  they  obstructed  the  dehvery  of 
the   child. 

In  the  case  described  by  Sanger  and  Kloop  a  pedunculated  cyst  was  observed 
in  the  liver,  in  addition  to  a  marked  ascites.  The  cyst  contained  a  third  of  a  hter 
of  a  cloudy,  dark,  yellow,  slimy  fluid,  containing  mucin,  bile-pigment,  albumin, 
squamous  and  cuboid  epithelial  cells.  It  was  surrounded  by  a  capsule  of  connective 
tissue,  in  which  were  found  clumps  of  liver  tissue  inlaid  with  flattened  cells.  In 
another  case  liver  tissue  was  found  embedded  in  the  wall  of  the  cyst.  The  two 
authors  consider  the  first  cyst  as  an  accessory  liver  with  an  accessory  gall-bladder; 
the  second  case  appeared  to  present  an  accessory  liver  with  a  cyst  of  an  accessory 
bile-duct.  In  addition,  a  number  of  cysts  were  found  in  the  vicinity  of  the  stomach 
and  intestine  that  also  contained  liver  tissue  in  their  wall,  and  which  were  con- 
sidered accessory  livers  developing  from  Meckel's  diverticulum.  Other  authors 
(Morgagni,  Wagner,  Gruber)  have  also  described  accessory  livers.  Occasionally 
the  gall-bladder  may  be  divided  into  two  parts,  situated  next  to  or  behind  one 
another  (Ahlf eld  and  others) .  In  the  monster  described  the  spleen  was  also  divided 
into  numerous  single  spleens;  there  was  also  a  transposition  of  the  viscera,  hemi- 
cephalus,  etc. 

In  Witzel's  case  three  liters  of  fluid  were  evacuated  from  the  cavity  before 
birth  could  take  place.  The  cyst  occupied  both  the  left  and  the  right  lobe  of  the 
liver,  and  communicated  with  the  common  duct,  which  ended  in  a  culdesac  in 
the  region  of  the  duodenum;  this,  too,  was  a  monster,  with  transposed  viscera. 
The  kidneys  were  filled  with  numerous  cysts. 
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A  number  of  other  cases  have  been  described  in  whieh  cysts  were 
found  in  the  vicinity  of  tlie  suspensory  Ugaincnt,  and  wliicli  caased  no 
disturbance  during  the  hfe  of  the  patient. 

Friedreich  describes  a  cyst  tliat  was  us  large  as  a  hazelnut,  and  was  connected 
with  the  liver  by  Idosc  connective  tissue;  ciliated  epithelium  wt-ri-  noted  on  top  of 
a  laver  of  round  embryonal  cells.  The  fluid  contents  were  viscid,  yellowish-pray, 
and  slimy.  Mberfh  describes  a  similar  case.  We  owe  tlie  most  careful  description 
of  cysts  of  this  kiiiil  to  von  Recklinplmusen,  who  notes  a  cyst  of  the  size  of  a  hazelnut 
oontainiiip;  a  tiiick  piusty  mass,  witii  granules  of  albiiinin  and  mucin;  tiie  epitlieliuni 
was  long  and  ciliated,  and  wjus  iiiaced  upon  an  eml>ryf)nal  layer  of  cells.  In  those 
cases  in  whicli  the  cells  were  not  so  1  >iig  tlie  second  layer  and  the  cilia  were  lost. 
This  cvst  couununicateil  with  a  mucous  gland  in  the  hepatic  wall,  which  was  dilated 
and  cavernous,  and  apparently  iiumufactured  the  contents  of  the  cyst.  In  addition, 
numerous  canals  were  found  in  the  wall,  which  Friedreich  considered  as  lymph- 
spaces.  Von  Recklinghausen,  however,  believed  them  to  be  bile-passages,  vasa 
aberrantia,  and  ol)served  hyaline  metamorphosis  of  their  epithelium.  He  attributes 
the  formation  of  the.se  subserous  mucous  cysts  to  an  isolation  of  bile-passuges,  and 
believes  that  mucus,  formed  by  the  glands  situated  in  the  walls  of  these  bile-passages, 
is  retained  within  these  canals.  Waring  has  described  two  similar  cases  of  cysta 
in  the  lower  margin  of  the  liver,  and  has  made  drawings  of  them.  Virchow  has 
described  structures  of  this  kind  containing  mucus  or  colloid,  and  situated  near 
the  surface  of  the  liver;  one  of  these  was  situated  in  the  suspensory  ligament.  Vir- 
chow is  inclined  to  the  belief  that  it  was  formed  by  the  isolation  of  vasa  aberrantia. 
It  can  very  well  be  understood  why  these  cysts  contained  no  bile,  as  such  passages 
are  not  connected  with  secreting  liver  tissue.  The  ciliated  character  of  the  epi- 
thelium lining  these  cysts  need  not  surprise  us,  for  we  know  that  the  form  and  the 
size  of  the  epithelial  cells  vary  with  the  conditions  of  nutrition,  in  the  same  manner 
as  in  ovarian  cysts,  cysts  of  the  glands  of  Bartholini,  etc.  Von  Recklinghausen 
considers  the  cyst  formation  to  be  the  result  of  a  myxadenitis,  in  combination  with 
isolation  of  bile-passages. 

Zahn,  on  the  other  hand,  considers  cysts  containing  ciliated  epithelium  to  be 
fetal  growths  of  organs  that  have  nothing  to  do  with  the  liver;  he  bases  this  con- 
clusion upon  the  fact  that  in  all  cases  observed  by  him  he  found  the  cysts  always 
in  the  same  location — namely,  the  vicinity  of  the  suspensory  ligament  between  the 
peritoneum  and  the  membrana  propria  of  the  liver.  He  believes  that  they  are  the 
remnants  of  some  organ  that  is  present  in  the  embryonal  stage  and  disappears 
subsequently.  Another  case,  reported  by  Girode  and  published  by  Hanot  and 
Gilbert,  belongs  to  this  class.  This  was  a  cavity  lined  with  ciliated  epithelium  and 
situated  in  the  vicinity  of  the  suspensory  ligament.  The  growth  was  found  by 
chance  at  the  autopsy. 

We  are  probably  justified  in  including  certain  cysts  of  the  liver, 
treated  surgically,  among  these  congenital  structures.  These  cysts 
were  very  large,  but  were  similarly  situated.  Xo  general  cystic  de- 
generation of  the  liver  or  the  kidneys  appeared  to  be  present. 

As  these  cases  recovered  after  the  operation  this  question  could 
not   be   decided. 

A  case  reported  by  Winkler  must  be  included  in  this  category.  He  describes 
it  as  a  cj'stoma  of  the  ovary,  but  found  later  that  it  was  connected  with  the  lower 
margin  of  the  liver;  not,  however,  until  he  had  evacuated  some  eight  liters  of  a 
yellow,  brow-nish-red  fluid,  alkaline  in  reaction,  of  a  specific  gravity  of  1014,  and 
containing  much  albumin  and  mucin,  a  little  bile-pigment,  much  cholesterin,  and 
colloid  round  structures  that  were  about  as  large  as  a  leucocyte.  The  wall  of  this 
cyst  contained  no  epithelium,  but  consisted  exclusively  of  connective  tissue.  After 
the  operation  a  bile-tinged,  and  later  a  mucopurulent  fluid,  continued  to  ooze  from 
the  wound.  It  is  possible  that  this  was  a  congenital  cyst  that  later  became  inflamed 
so  that  an  abundant  secretion  occurred  into  the  cavity,  or  that  it  was  a  mucous  cyst 
which  had  originated  in  a  vas  aberrans  as  a  result  of  inflammation  of  the  mucous 
membrane  and  occlusion  of  the  duct.  v.  Recklinghausen  describes  a  cyst  of  this 
kind  in  a  case  which  he  reports. 
48 
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The  other  category  of  cysts  of  the  hver — namely,  multiple  cysto- 
mata,  or  cystic  Hver,  cystic  degeneration,  etc. — has  an  intimate  con- 
nection wdth  the  bile-passages.  These  cases,  and  others  that  were  less 
carefully  investigated,  presented  tumors  that  were  probably  mucous 
cysts  developing  from  vasa  aberrantia  or  bile-passages  that  did  not 
end  within  the  hver  tissue,  but  ended  bhndly  in  the  region  of  the  sus- 
pensory hgament.  In  the  cases  now  to  be  discussed  the  intrahe- 
patic bile-passages  developed  into  cysts,  probably  in  a  manner 
analogous  to  the  development  of  cysts  from  urinary  tubules 
within  the  kidneys.  Older  authors  (Rokitansky)  beheved  that  these 
cysts  developed  from  blood-vessels  or  lymph-channels;  more  recent 
investigators,  however,  have  demonstrated  that  they  develop  from 
bile-passages,  and  particularly  from  ducts  formed  during  certain 
pathologic  conditions.  They  are  related  to  adenomata;  and  the 
cystadenomata  form  a  connecting-link.  These  cysts  show  a  ten- 
dency to  rupture  into  blood-vessels  in  the  same  way  as  do  bile-duct 
adenomata  (v.  Hippel). 

As  a  sharp  differentiation  cannot  be  made,  we  will  describe  cyst 
adenomata  and  the  so-caUed  cystic  degeneration  as  one  and  the  same 
condition.  Cysts  hold  their  place  among  the  tumor  formations  of  the 
hver.  Coexisting  cirrhosis  has  frequently  been  observed  and  some 
authors  have  even  expressed  their  behef  that  the  cirrhotic  process 
has  a  decided  influence  upon  the  development  of  the  cysts.  Thus, 
Sabourin  states  that  they  develop  from  the  new  bile-passages  that 
are  seen  in  interlobular  cirrhosis,  that  these  canals  become  dilated, 
and  form  a  cavernous  network  (angiome  hiliaire);  that  they  then  de- 
velop further,  become  confluent,  and  in  this  way  form  a  cyst  inclosing 
several  bihary  cavities.  Juhel-Renoy,  in  his  case,  observed  new-forma- 
tion of  bile-passages  in  the  condensed  interacinous  connective  tissue, 
and  in  these  canals  signs  of  cholangitis  and  pericholangitis;  further, 
dilatation  and  the  formation  of  cysts;  all  these  conditions  he  ascribes 
originally  to  the  occlusion  of  these  bile-passages.  RoUeston  and  Kan- 
thack  describe  dilatation  of  bile-passages  in  the  newborn  in  cases  com- 
plicated with  portal  cirrhosis.  On  the  other  hand,  cases  have  been 
described  in  which  cirrhotic  lesions  were  absent,  or  present  only  to  a 
very  slight  degree,  so  that  it  can  hardly  be  assumed  that  cirrhosis  is 
concerned  etiologically  in  the  formation  of  these  cysts.  The  new- 
formation  of  bile-passages  which  precedes  the  development  of  the  cysts 
apparently  is  not  only  a  result  of  prohferation  of  interlobular  bile- 
passages  and  budding  of  these  canals  into  the  acini  of  the  liver,  but 
also  a  result  of  the  metamorphosis  of  columns  of  hver-cells  into  canals 
that  contain  rows  of  ceUs  similar  to  the  epithelia  of  the  bile-passages. 
We  will  describe  the  development  of  this  process  when  discussing  the 
genesis  of  adenomata  and  adenocarcinomata  (compare  page  765). 
Naunyn  describes  a  case  of  cystadenoma  which  he  calls  a  cystosarcoma, 
in  which  the  transition  of  bile-passages  into  cysts  is  noted.  This  author 
shows  how  buds  are  formed  on  these  passages,  and  how  these  again 
become  dilated  and  increased  by  new  cells  until,  finaUy,  a  cavity  results 
that  continues  to  enlarge,  v.  Hippel,  Mansld,  and  others  have  also 
described  the  formation  of  cysts  from  bile-passages,  some  of  which 
sent  dendritic  ramifications  into  the  acini  (v.  Kahlden).  In  the  bile- 
passages  of  the  liver  cholangitis,  thickening  of  the  walls,  and  occlusion 
of  the  lumen  by  desquamated  epithelium  is  frequently  seen;  the  fuUy 
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dovelopod  cysts  have  a  cvrmdiical  or  cuboid  epitheliurii,  or  a  squamous 
polx  lunlric  cpitlu'liuiii.  In  the  larj^cr  cysts  the  cpithcliuiii  is  lower 
and  llalti'i-  (liaii  in  the  small  variety,  owin^  to  the  stretching  of  the 
cyst-wall  by  the  lluid.  In  the  largest  cysts  cells  may  be  completely 
absent  owin<:f  to  atrophy  or  desquamation;  hemorrhage,  too,  may  cause 
sej)aration  of  the  epithelium.  Occasionally  the  walls  are  folded,  and 
show  coimective-tissue  processes;  in  other  cases  the  walls  an?  smooth. 
In  the  maimer  described  cysts  may  be  formed  that  contain  many  liters 
of  fluid,  anil  these  may  be  seen  side  by  side  with  cysts  that  are  ikj  larger 
than  a  [jinliead.  The  contents  consist  of  a  more  or  less  albuminoas 
(luid  containing  mucin  and  peculiar  colloid  structures;  further,  e[;itlie- 
liuni,  leucocytes,  red  l)lo()d-corpuscles,  granular  ma.sses  of  albumin, 
crystals  of  hematoidin,  and  cholesteriu.  As  a  rule,  bile-pigment  is 
absent;  traces  of  phosphates  and  chlorids  are  found.  The  color  is 
usually  watery,  or  yellowish-brown,  or  chocolate  color;  the  latter  is 
seen  particularly  in  cases  where  hcMuorrhages  have  occurred  into  the 
cyst. 

Sometimes  a  process  of  repair  may  be  observed  in  these  cysts,  con- 
sisting of  a  proliferation  of  connective  tissue  in  the  wall,  that  gradually 
fills  the  cavity.  The  liver  ti.ssuc  is  often  atrophic  and  degenerated; 
the  colunms  of  liver-cells  are  flattened,  and  remnants  are  occasionally 
seen  in  the  wall  of  the  cyst.  Branches  of  the  portal  vein  may  show 
cavernous  dilatation.  Macroscopically  a  hver  of  this  kind  presents  a 
very  peculiar  picture;  large  and  small  cysts  form  dark  and  light  pro- 
trusions on  the  surface  and  the  transverse  section  of  the  organ.  The 
interior  of  the  liver  is  converted  into  a  series  of  innumerable 
cavities  varying  in  size  from  a  pinhead  to  a  child's  skull;  between 
these  cavities  a  little  of  the  Hver  substance  may  be  seen.  Some 
of  the  cysts  are  so  large  that  they  inclose  several  liters  of  fluid  (Manski) ; 
at  the  same  time  stasis  of  bile  or  of  blood  may  be  present  and  give  the 
organ  a  still  more  peculiar  aspect.  Occasionally  the  liver  is  hard  and 
cirrhotic  and  only  slightly  or  not  at  all  enlarged;  in  the  majority  of 
cases,  however,  the  organ  is  soft  and  very  large,  so  that  it  weighs  as 
much  as  10  kg.  (Dmochowski  and  Janowski).  Stasis  may  be  present 
in  the  portal  vein  and  lead  to  ascites,  swelling  of  the  spleen,  and  con- 
gestive catarrh  of  the  stomach  and  intestine. 

Terburgh  describes  peculiar  round,  protoplasmic  bodies  with  a  radiating  striated 
zone;  and  other  bodies  that  are  inclosed  in  a  radiating  striated  shell,  and  contain 
granular  masses  and  sometimes  nuclei  resembling  the  eggs  of  tenia.  These  were 
found  in  the  fresh  fluid  aspirated  from  the  cystic  liver;  the  author  believes  it  likely 
that  psorospermia  were  involved  in  the  cyst  formation,  particularly  as  in  rabbits 
the  presence  of  this  parasite  often  causes  the  formation  of  large  cavities  in  the 
liver  filled  with  a  thick  whitisli  mass.  He  was  not  enabled  to  examine  these  stru  - 
tures  carefully.  Gubler  found  a  number  of  spherical  tumors  in  the  liver  of  a  man 
of  forty-five,  containing  a  viscid,  slimy  substance  in  which  psorospermia  were 
present.  Leuckart  also  describes  a  similar  case  (see  page  789).  We  expect  that 
further  investigation  will  throw  more  light  upon  this  subject;  it  is  necessary,  how- 
ever, that  analyses  should  be  made  of  fresh  material,  as  Terburgh  reports  that  he 
could  no  longer  discover  the  structures  he  has  described  if  the  fluid  was  allowed 
to  stand. 

[Shupell  called  attention  in  December,  1900,  to  a  case  of  simple 
retention  cyst  of  the  liver.  He  was  led  to  look  upon  the  case  as  one 
of  that  nature  because  of  the  histologic  formation,  the  fact  that  it  was 
full  of  bile,  and  because  of  the  total  absence  of  hooklets.     A  similar 
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case  has  recently  been  reported  by  Israel  Cleaver  *  that  again  brings 
up  the  question  of  origin  of  these  cystic  growths.  His  specimen  ob- 
tained at  autopsy  measured  12^  inches  in  width,  the  left  lobe  4  inches, 
the  vertical  length  8  inches,  and  the  thickness  5y  inches.  A  large  cyst 
projected  above  the  surface  measuring  7^  inches  in  circumference, 
occupying  the  under  surface  of  the  right  lobe,  and  crowding  the  gall- 
bladder, wliich  was  itself  much  enlarged.  There  was  also  a  second 
cyst,  walnut-sized,  sessile,  on  the  upper  margin  of  the  left  lobe,  and 
four  more  of  the  size  of  hulled  shellbarks  on  the  surface  of  the  same 
face,  but  to  the  right  of  the  large  cyst.  Sections  of  the  portions  of  the 
organ  not  involved  by  the  cj^sts  showed  no  parenchymatous  change. 
'The  gall-bladder  contained  26  calcuh.  He  refers  to  similar  cases  reported 
by  Roberts!  and  Robson. j  No  hooklets  were  found  in  the  fluid  from 
any  of  the  cases.  The  symptoms  were  invariably  such  as  to  lead  to  the 
diagnosis  of  distended  gall-bladder. — Ed.] 

Symptoms. — Congenital  cysts,  Hke  those  described  by  Witzel,  Sanger 
and  Klopp,  may  be  so  large  as  to  cause  ascites,  and  constitute 
an  obstacle  to  the  dehvery  of  the  child.  If  the  tumor  is  perforated 
or  tears,  the  fetus  dies.  It  may,  however,  not  be  so  large  as  this,  and 
may  remain  latent  during  the  hfe  of  the  subject  and  be  found  at  autopsy; 
or  it  ma}'  continue  to  grow  owing  to  some  irritant  influence,  the  origin 
of  which  we  do  not  understand,  and  later  on  form  a  large  cystic  tumor 
that  will  endanger  hfe. 

Bayer  reports  a  case  in  which  a  large,  rapidly  developing  cyst  was  found,  and 
in  which  he  assumes  that  the  growth  was  the  result  of  an  inflammatory  process  in 
the  bile  passages.  It  is  possible,  however,  that  this  was  a  congenital  cyst  that 
later  became  inflamed  and  hemorrhagic. 

A  cyst  of  tills  size  may  fill  a  large  part  of  the  abdomen,  may  push 
the  diaphragm  upward,  compress  the  right  lung,  lead  to  icterus  from 
stasis,  and  cause  swelling  of  the  hver  and  of  the  gall-bladder.  All  of 
these  conditions  I  have  observed  in  the  folloviing  case: 

A  girl  of  four  years  was  admitted  on  the  19th  of  July,  1895 ;  during  the  six  weeks 
preceding  this  date  she  suffered  from  diarrhea,  loss  of  appetite,  emaciation,  and, 
later,  fever,  icterus,  and  itching  of  the  skin.  A  tumor  was  felt  that  was  evidently 
connected  ■n'ith  the  liver,  fluctuated,  and  extended  below  the  navel.  On  July  21st 
XNPuber  performed  a  laparotomy,  and  it  was  found  that  the  intestine  was  situated 
in  front  of  the  swelling,  that  the  liver  was  pushed  upward,  the  gall-bladder  filled 
and  resting  on  the  tumor.  Molent  parenchymatous  hemorrhage  occurred,  and  for 
this  reason  the  cyst  was  not  opened,  and  the  wound  was  closed  with  tampons. 
The  child  died  from  collapse  a  few  hours  after  the  operation.  It  was  found  that 
the  cyst  contained  over  a  liter  of  a  mucous,  clear  fluid,  was  situated  between  the 
kidney  and  under  surface  of  the  liver  and  the  intestine,  and  was  connected  ■with 
the  hver  in  the  region  of  the  porta  hepatis ;  in  addition  there  were  peritonitic  adhesions 
existed  to  neighboring  organs.  The  cj'St  had  compressed  the  bile-passages  at  the 
hilum,  principally  the  common  duct,  and  for  this  reason  there  was  stasis  of  bile  in 
the  liver  and  the  gall-bladder,  the  latter  viscus  containing  about  100  cm.  of  a  bile- 
tinged  fluid.  The  cystic  duct  was  dilated,  and  also  filled  with  bile.  The  wall  of 
the  cyst  could  be  divided  into  two  layers,  the  inner  one  of  which  showed  the  struc- 
ture of  mucous  membrane.  Unfortunately  a  more  careful  microscopic  examina- 
tion was  not  undertaken. 

It  appears  that  ascites  does  not  occur  as  frequently  in  the  case  of 
these  C3'sts  as  in  general  cystic  degeneration,  probably  because  the 
isolated  form  of  cyst  develops  near  the  anterior  margin  of  the  hver 

*PhiIa.  Med.  Jour.,  Dec.  28,  1901.        \  Annals  of  Surgery,  vol  xix,  p.  251. 
X  "Treat's  Annual,"  1895. 
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and  increases  in  size  toward  tlie  open  alxlornirial  eavity,  and,  therefore, 
docs  not  compress  the  portal  vein.  Another  reason  may  exist  in  the 
fact  that  in  multiple  cystic  def^eneration  changes  arc  frequently  olj- 
scrved   that   are  not    present    in   the  case  of  other  cysts. 

Multiple  cysts  of  the  liver  are  frecnienlly  unexpectedly  found  at  au- 
topsy, as  they  may  produce  no  symptoms  duririf^  life.  Cystic  deterioration 
of  the  liver,  however,  is  more  frecjuently  diaj^nosed  than  the  same  con- 
dition in  the  kidneys,  principally  because  the  former  organ  is  more 
accessible  to  palpation,  and  because  the  nodulated  surface,  with  fluctua- 
tions here  and  there,  is  to  an  extent  characteristic.  If  abundant  ascites 
is  present,  this  peculiarity  may  be  masked,  as  the  ascitic  fluid  will  push 
the  liver  upward,  and  also  cover  its  surface;  if  the  fluid  is  evacuated, 
the  change  of  form  can  usually  be  recognized.  Sometimes  exploratory 
puncture  of  a  fluctuating  tumor  may  establish  a  diagnosis;  as,  for  in- 
stance, the  presence  of  albumin  and  nnicin,  the  absence  of  hook-s,  sco- 
Uces,  shreds  of  membrane,  will  help  dilTerentiate  the  cyst  from  echino- 
coccus.  It  is  necessary,  however,  to  proceed  very  carefully,  and  with 
all  aseptic  precautions,  as  purulent  infection  of  the  cyst  may  occur. 
In  addition  to  ascites,  a  considerable  degree  of  edema  of  the  lower  ex- 
tremity may  result  from  compression  of  the  inferior  vena  cava.  Other 
symptoms  of  condensation  of  peri-portal  connective  tissue,  hemorrhages, 
catarrh  in  the  intestine,  may  be  seen  as  in  typical  cirrhosis;  sometimes, 
but  not  frequently,  icterus  develops.  Changes  in  the  kidneys  are 
particularly  important,  and  modify  the  course  of  the  symptom-complex, 
particular!}'  cj'stic  degeneration  of  these  organs,  a  condition  that  is 
so  frequently  seen  together  with  cystic  degeneration  of  the  liver.  The 
symptoms  of  chronic  nephritis  or  of  contracted  kidney  frequently  com- 
plicate this  form  of  degeneration,  so  that  patients  in  w^hom  a  diagnosis 
of  cystic  degeneration  of  the  liver  was  made  during  life,  or  in  whom 
this  condition  was  found  postmortem  have  died  of  albuminuria,  sup- 
pression of  urine,  uremia,  and  coma. 

Prognosis. — The  prognosis  of  solitary  cysts  of  the  hver  and  of 
cystic  degeneration  of  the  organ  depends  very  much  on  the  involvement 
of  the  bile-passages,  the  portal  vein,  or  of  other  organs.  If  the  kidneys 
are  diseased,  or  if  cirrhosis  of  the  liver  is  present  as  a  complication, 
the  prognosis  becomes  graver. 

Treatment  is  of  little  avail  in  multiple  cyst  formation,  and  consists 
exclusively  in  aspiration  of  the  ascitic  fluid  or  drainage  of  the  lower 
extremities  in  case  of  compression  of  the  vena  cava.  The  renal  con- 
dition will  require  the  greatest  amount  of  attention.  If  large  solitary 
cysts  are  present,  an  operation  may  be  necessary.  Such  growths  have 
been  successfully  extirpated  (Hueter),  and  others  have  been  sutured 
to  the  abdominal  wall  and  drained   (Winckler). 
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CARCINOMA,  SARCOMA,  ADENOMA. 

As  a  rule,  carcinoma  and  other  malignant  neoplasms  of  the  liver 
are  discussed  apart  from  a  connection  with  similar  growths  of  the  gall- 
bladder and  the  bile-passages.  The  clinical  picture,  however,  does  not 
admit  of  a  strict  differentiation,  for  the  reason  that  a  primary  carcinoma 
of  the  liver  may  be  complicated  by  a  secondary  carcinoma  of  the  gall- 
bladder or  bile-passages;  and  because,  inversely,  a  carcinoma  of  the 
gall-bladder  may  make  its  way  into  liver  tissue,  and  develop  princi- 
pally within  the  liver  substance.  Finally,  carcinomata  of  intrahepatic 
bile-passages  act  just  as  do  primary  growths  of  the  liver  parenchyma. 
For  all  these  reasons  we  will  discuss  these  different  forms  of  neoplasms 
together. 

Etiology. — The  nature  of  the  virus  of  carcinoma  is  so  obscure  that 
we  will  not  discuss  it.  If  we  assume  that  such  a  virus  exists,  we  must 
also  admit  that  it  must  enter  the  liver  through  the  blood  in  cases  of 
primary  carcinoma;  and  we  will  have  to  assume  that  this  occurs  through 
the  portal  vein,  as  in  the  case  of  all  other  diseases-producers  that  become 
localized  in  the  liver  (animal  parasites,  etc.).  In  other  words,  the  virus 
must  come  from  the  intestine,  pass  through  the  venules  into  the  portal 
vein,  and  thus  be  carried  into  the  liver.  Secondary  carcinomata  of 
the  liver  certainly  originate  in  this  manner.  In  cases  of  carcinoma 
of  the  stomach,  the  intestine,  the  rectum,  and  the  pancreas,  carcinoma- 
tous involvement  of  the  liver  is  often  seen,  and  may  develop  into  a 
larger  tumor  than  the  original  focus.  Such  a  growth  in  the  liver  was 
at  one  time  looked  upon  as  the  primary  tumor  with  greater  frequency 
than  to-day,  because  the  larger  tumor  was,  as  a  rule,  considered  to  be 
the  primary  one,  and,  moreover,  the  general  examination  of  the  abdomi- 
nal organs  was  often  imperfect.  It  is  also  possible  for  metastases  to 
develop  in  the  liver  by  means  of  the  general  circulation  through  the 
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hepatic  artery,  as,  for  instance,  iiftor  carciiiomii  of  the  breast,  and  other 
ii('oi)lasins  in  remote  organs.  In  carcinoma  of  tiic  female  genitals, 
particularly  in  cancer  of  the  uterus,  the  infection  j)rohably  enters  the 
liver  from  certain  portions  of  the  body  tlu,'  veins  of  which  anastomose 
with  tile  portal  system. 

Primary  carcinomata  of  the  bile-passages  and  of  the  gall-bladder 
from  the  intestine  through  the  ducts,  may  very  possibly  result  from 
infection  from  the  bowel  through  the  ducts.  Secondary  growths  of 
these  parts  may  come  from  the  liver,  or  especially  from  carcinomata 
of  the  lower  abdominal  organs. 

A  certain  amount  of  importance  has  been  attached  to  heredity  in  the  case  of 
carcinoma  of  the  liver.  Up  to  this  time  writers  on  this  question  have  offered  little 
that  is  convincinp.  Pa^et  and  West  state  that  hereditary  predisposition  exists 
in  17  %  of  all  causes;  Lebert  tinds  it  in  14  %,  Sibley  in  11%.  Leichtenstern,  who 
has  summarized  these  and  other  statistics,  finds  a  hereditary  predisposition  in  192 
out  of  1137  cases  (17  %). 

It  may  also  happen  that  several  individuals  are  afflicted  with  carcinoma  in  the 
same  house,  and  all  contract  a  carcinoma  of  the  hver  and  die  from  thi.s  lesion  (D'Arcy, 
Power,  Scott,  Langenbuch). 

Carcinoma  of  the  liver  is  less  frequent  than  carcinoma  of  the  uterus, 
the  stomach,  or  the  breast. 

According  to  Leichtenstern,  out  of  10,007  cases  of  carcinoma,  31  %  were  of 
the  uterus,  27  %  were  of  gastric  carcinoma,  12  %  of  breast  carcinoma,  and  6  % 
of  liver  carcinoma. 

Carcinoma  of  the  liver  is  particularly  frequent  in  advanced  age, 
after  forty. 

According  to  Leichtenstern,  7.8  %  of  all  cases  were  found  between  twenty 
and  thirty  years,  12.9  %  between  thirty  and  forty,  53.1  %  between  forty  and 
sixty,  19.3  %  between  sixty  and  seventy,  and  6.9  %  above  seventy.  In  children 
carcinoma  is  rare,  but  does  occur.  Thus,  it  has  been  found  in  the  new-born  (Siebold) 
and  in  a  child  of  six  months  (Bohn).  Farre  found  a  secondary  carcinoma  in  a  child 
of  three  months,  and  in  two  children  of  two  years  and  a  half.  ^Vulff  saw  carcinoma 
of  the  liver  in  a  child  of  three  years,  Kottmann  in  a  child  of  nine  years,  Deschamps 
in  a  child  of  eleven  years,  and  Roberts  in  a  child  of  twelve  years.  Leichtenstern 
and  Langenbuch  have  also  seen  carcinoma  of  the  liver  in  children. 

[A  considerable  number  of  cases  of  primary  carcinoma  of  the  liver  in  children 
have  been  reported  within  the  past  few  years,  of  which  the  most  interesting  were 
those  noted  by  Descroizille  *  and  10  cases  noted  by  Schlesinger.t  The  ages  ranged 
from  four  to  eleven  and  a  half  years. — Ed.] 

The  female  sex  is  afflicted  more  frequently  with  secondary  carcinoma 
than  the  male,  this  being  due  to  the  great  tendency  to  primary  car- 
cinoma of  the  breast,  the  uterus,  and  the  ovaries.  Primary  carcinoma 
of  the  liver  is  more  frequent  in  men  because  male  subjects  are  more 
frequently  afflicted  witli  cirrhosis,  and  because  this  disease  seems  to 
favor  the  development  of  carcinoma.  It  is  stated  that  malaria  and 
the  abuse  of  alcohol  are  predisposing  factors. 

[This  latter  behef  is  of  especial  interest  in  view  of  the  recent  attempts 
to  cure  carcinoma  by  producing  a  malarial  infection  (Loffler  %). 
The  procedure  has  since  been  proved  to  be  an  absolute  failure  as  re- 
gards the  cure  of  the  cancerous  growth. — Ed.] 

*  Rev.  mens,  des  Mall,  de  I'Enf.,  June,  1894. 
f'Jahrbuch.  f.  Kinderh.."  March.  1902. 
X  Deutsche  med.  Woch.,  Oct.  17,  1901. 
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Traumata  of  the  liver  may  have  something  to  do  with  the  formation 
of  carcinoma,  just  as  we  sometimes  see  the  development  of  neoplasms, 
parasites,  and  the  lodgment  of  infectious  material  in  other  parts  of  the 
body  following  slight  injury. 

Chronic  irritation  seems  to  be  an  important  factor  in  the  etiology 
of  carcinoma  of  the  bile-passages  and  the  gall-bladder;  for  this  reason 
we  see  this  form  of  tumor  quite  frequently  in  cholehthiasis.  Courvoisier 
found  carcinoma  of  the  gall-bladder  in  2.7  %  of  cases  with  gall-stones; 
Siegert  found  gall-stones  almost  without  exception  (95  %)  in  primary 
carcinoma  of  the  gall-bladder;  in  secondary  carcinoma  they  were  rarely 
found  (15  to  16  %).  It  seems  natural,  then,  that  carcinomata  of  this 
character  are  more  frequently  found  in  women  than  in  men,  because 
the  former  are  more  frequently  afflicted  with  gall-stones.  It  may  be 
that  lacing,  which  is  made  responsible  for  the  frequency  of  cholelithiasis 
in  women  (Heller,  Marchand,  and  others),  exercises  a  pernicious  effect 
on  the  gall-bladder,  and  thus  favors  the  development  of  carcinoma. 

Tiedemann  has  collated  79  cases  of  carcinoma  of  the  gall-bladder,  and  found 
that  11.3  %  were  in  men,  88.7  %  in  women,  and  that  gall-stones  were  present  in 
79.7  %.  Siegert  mentions  99  cases  of  primary  carcinoma  of  the  gall-bladder,  of 
which  15  %  occurred  in  men,  82  %  in  women,  and  in  two  no  statements  are  made. 
Musser  found  carcinoma  of  the  gall-bladder  in  women  three  times  more  frequently 
than  in  men;  Kelynack  four  times  more  frequently. 

The  view  that  carcinoma  of  the  bile-forming  organs  leads  to  stasis 
of  bile,  and  in  this  manner  favors  the  development  of  gall-stones,  seems 
less  justifiable  than  that  carcinoma  is  the  result  of  the  action  of  gall- 
stones. 

The  effect  of  gall-stones  on  the  epithelium  of  the  mucous  membrane 
is  to  convert  it  into  a  horny  flat  epithelium,  and  as  this  is  the  same 
tissue  as  that  seen  in  carcinoma,  we  may  have  here  an  argument  in 
favor  of  the  role  of  gall-stones  in  the  formation  of  carcinoma.  WiUigk 
has  stated  that  stasis  of  bile  in  the  bile-passages  may  be  the  cause  of 
carcinoma  even  in  the  absence  of  gall-stones. 

In  contradistinction  to  primary  carcinoma  of  the  liver,  a  condition 
that  is  often  seen  at  an  age  when  carcinoma  elsewhere  is  rare  [vide  fore- 
going exceptions — Ed.],  primary  carcinoma  of  the  gall-bladder  is  chiefly 
seen  in  old  age.  Tiedemann  states  that  sixty  is  the  average  age  for 
carcinoma  of  the  gall-bladder;  whereas  Leichtenstern  states  that  in 
primary  carcinoma  of  the  liver  the  average  age  is  below  forty. 

Carcinoma  of  the  gall-bladder  is  the  most  frequent  of  the  primary 
carcinomata  about  the  liver.  Genuine  primary  carcinoma  of  the  paren- 
chyma of  the  liver  is  rare.  Primary  carcinomata  of  the  bile-passages 
■  are  very  rare.  Among  258  cases  of  carcinoma  of  the  liver  in  the  Berlin 
Pathologic  Institute,  Hansemann  found  25  cases  of  primary  carcinoma 
of  the  gall-bladder,  6  true  primary  carcinomata  of  the  liver,  2  of  which 
were  indefinite,  and  2  primary  carcinomata  of  the  large  bile-ducts. 

The  rare  cases  of  primary  sarcoma  of  the  liver  that  have  been 
reported  are  usually  seen  in  persons  still  younger  than  those  afflicted 
with  carcinoma;  they  are  seen  more  frequently  in  childhood.  Some 
observations  seem  to  indicate  that  cirrhotic  changes  in  the  liver  predispose 
to  the  development  of  this  form  of  tumor,  but  this  has  not  been  proved. 
[Axtell  reported  a  case  of  primary  sarcoma  of  the  liver  in  a  child,*  as 

*  N.  Y.  Med.  Jour.,  March  3,  1894. 


NEOPLASMS.  761 

did  Samuel  West.*  The  latter  viisr  was  fifteen  yeai-s  old.  Williamson  f 
reports  11  cases  of  melanotic  sarcoma  of  the  liver,  in  '.i  of  which  melano- 
gen  was  twice  found  in  the  urine.  Hamburger  also  reports  2  cases 
of  melanosarcoma  of  the  liver  following  sarcoma  of  the  eye;  in  the  urine 
of  these  cases  also  melanin  was  found.  Pepper  has  recently  reported  a 
case  of  congenital  sarcoma  of  the  liver  and  suprarenal  caj>sule.+ — Ed.] 
Secondary  sarcomata  are  also  found  in  young  persons,  and  may 
originate  from  sarcomata  in  various  parts  of  the  body  by  metastasis. 
This  is  particularly  the  case  in  niclaiiotic  sarcomata  of  the  choroid  and 
of  the  skin.  Tiie  causes  of  malignant  adenoma  arc  ol)scure;  it  seems 
that  cirrhosis  of  the  lixcr  fax'ors  their  deNciopnuiit . 

Pathologic  Anatomy. — Primary  carcinoma  of  the  liver:  Within 
the  last  decade  it  has  been  shown  that  primary  carcinoma  of  the  liver  Is 
of  rare  occurrence  compared  with  its  secondary  occurrence,  and  as 
a  result  great  care  has  since  been  taken  to  exclude  the  presence  of  car- 
cinoma in  other  organs.  The  anatomic  conditions  were  soon  better 
understood,  and  it  became  possible  to  differentiate  between  primary 
and  secondary  tumors  of  the  liver,  and  to-day  it  seems  fair  t<}  draw 
a  conclusion  from  histologic  examination  of  the  liver  whether  the  me- 
tastasis is  from  the  stomach,  the  intestine,  the  uterus,  or  whether  the 
tumor  is  a  primary  growth  of  the  parenchyma  of  the  liver.  The  inves- 
tigations of  Naunyn,  Waldeyer,  Schiippel,  and  of  his  pupils;  also  those 
of  Weigert,  Hanot  and  fiilbert,  Hansemann,  Siegenbeck  van  Heu- 
kelom  (dissertations  published  from  the  Pathologic  Institute  in  Kiel 
by  Rohwedder,  Nolke,  and  others),  as  well  as  numerous  other  publi- 
cations, give  us  a  clear  insight  into  the  structure  and  genesis  of  primary 
carcinoma  of  the  liver. 

Some  points  are  not  clear,  and  are  still  the  subjects  of  controversy. 
This  is  particularly  the  case  in  regard  to  adenomata  of  the  hver,  of 
the  kind  first  described  by  Rindfleisch  and  Griesinger;  also  of  carcino- 
mata.  Occasionally  adenomatous  and  carcinomatoas  gro\^-ths  are  seen 
side  by  side  in  the  hver,  so  that  the  suspicion  seems  somewhat  justified 
that  the  one  may  merge  into  the  other.  Xaunyn  believed  that  there  was 
no  difference  between  the  two  diseases,  and  Schiippel  expressed  the 
opinion  that  nodular  hyperplasia,  adenoma,  and  carcinoma  form  a 
chain.  The  adenoma,  according  to  his  \'iew,  persists  for  a  long  time, 
or  permanently,  owing  to  its  histologic  structure  as  a  typical  new-forma- 
tion of  glandular  epithelium.  Under  certain  circumstances,  however, — 
in  case,  for  instance,  irritation  sets  in, — the  tissues  are  stimulated  to 
increased  growth,  and  may  develop  into  an  atypical  carcinomatous 
form  of  growth.  Hanot  and  Gilbert,  also  Siegenbeck  van  Heukelom 
(adenocarcinoma  of  the  liver),  are  in  favor  of  this  \'iew.  Rindfleisch, 
Sijimionds,  Kelsch  and  Kiener,  Sabourin,  and  others,  differentiate  the 
two  diseases.  Clinically  no  difference  can  be  formulated  between  an 
adenoma  that  is  complicated  by  cirrhosis  and  a  carcinoma  with  cir- 
rhosis, and  for  this  reason  we  will  discuss  them  as  one  condition. 

Primary  carcinoma  may  appear  in  various  forms.  It  may  be  sohtary 
or  multiple,  and  with  or  without  proliferation  of  interstitial  connective 
tissue.  The  parenchvmatous  cells  of  the  liver  and  the  epithelium  of 
the  bile-passages  may  participate  in  the  formation  of  the  neoplasm. 
In  this  manner  totally  different  pictures  are  created. 

*  Brit.  Med.  Jour.,  Oct.  25,  1902.  t  Lancet,  Dec.  2,  1900. 

X  Amer.  Jour.  Med.  Sci.,  Mar.,  1901. 
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The  following  constitute  the  three  principal  types : 

First,  massive  carcinoma.  In  the  interior  of  the  liver,  and  usually- 
surrounded  by  healthy  liver  tissue  (almond-carcinoma),  there  appears 
a  round,  rapidly  developing  tumor  that  later  on  sends  metastasis  into 
the  liver  parenchyma.  The  organ  is  much  enlarged,  with  a  smooth 
surface,  or  with  a  surface  that  is  covered  "v^ith  large  flat  ridges  in  case 
the  neoplasm  penetrates  far  into  the  liver.  These  spots  appear  pale, 
whitish-yellow,  or  grayish,  and  are  clearly  differentiated  from  the  rest 
of  the  liver  tissue.  Occasionally  the  capsule  is  thickened,  but  never 
adherent  to  the  parietal  peritoneum.  On  transverse  section  the  differ- 
ences in  color  are  very  apparent.  The  healthy  liver  tissue  shows  no 
cirrhotic  induration,  and  the  cut  surface  of  the  carcinoma  no  distinct 
softening,  because  there  is  very  little  tendency  to  degeneration  of  a 
primary  carcinoma  of  the  hver.  Numerous  strands  of  connective  tissue 
are  seen  on  the  cut  surface;  these  are  white,  in  part  transparent,  and 
inclose  nodules  of  carcinomatous  tissue  which  are  as  large  as  a  cherry, 
and  appear  softer  in  the  center  than  at  the  periphery.  The  neoplasm 
is  distinctly  demarcated  from  the  normal  tissue.  Metastases  are  found 
in  the  lymph-glands  of  the  hilum,  and  less  frequently  in  the  peritoneum, 
the  kidneys,  and  the  lungs. 

Second,  nodular  carcinoma.  The  appearance  of  the  liver  resembles 
that  of  secondary  carcinoma.  There  are  numerous  whitish-gray  or 
yellowish  nodules  throughout  the  hver  and  protruding  above  the  surface. 
There  is  usually  no  depression  in  the  center  as  a  result  of  softening. 
The  Hver  is  not  as  large  as  in  the  preceding  case ;  generally,  there  is 
wide-spread  cirrhosis,  and  consequently  a  contraction  and  induration 
of  the  parenchyma.  Sometimes  one  large  and  numerous  small  nodules 
of  carcinoma  are  found,  so  that  it  appears  as  though  the  latter  originated 
from  the  former.  Transition  stages  between  massive  and  nodular  car- 
cinoma are  also  seen. 

Third,  infiltrating  carcinoma.  This  consists  of  a  diffuse  carcino- 
matous degeneration  of  hver  parenchyma.  The  liver  is  uniformly 
enlarged,  the  capsule  cloudy  and  frequently  thickened,  and  occasionally 
adherent  to  other  organs.  The  surface  of  the  liver  shows  flat  ridges 
and  nodules,  as  large  as  peas  or  cherries.  On  transverse  section  the 
outline  of  the  lobules  can  be  seen  as  in  cirrhosis ;  the  nodules  are,  how- 
ever, considerably  larger  than  normal  hver  acini,  and  are  colored  whitish- 
yellow,  or  grayish.  The  connective  tissue  between  them  is  usually 
reddish  in  color  owing  to  its  greater  vascularity.  The  lobules  will  be 
found  to  be  masses  of  carcinoma  of  a  fibrous  structure,  from  which 
a  considerable  quantity  of  carcinoma  juice  can  be  expressed  (Fetzer). 

Hanot  and  Gilbert  differentiate  between  massive  cancer,  nodular  cancer,  and 
cancer  witii  cirrhosis.  The  first  two  correspond  to  the  two  forms  we  have  discussed 
above;  the  last  corresponds  to  adenocarcinoma  as  described  by  Siegenbeck  van 
Heukelom  and  the  adenoma  of  the  Hver  described  by  Kelsch  and  Kiener,  Sabourin, 
and  others. 

In  addition  to  numerous  connective-tissue  new-formations,  a  number  of  acinous 
neoplasms  are  seen  that  merge  into  masses  of  carcinoma;  the  hver  is  enlarged  and 
cirrhotic;  on  transverse  section  numerous  nodules  are  seen  which  when  young 
appear  yellowish  and  dry,  and  when  old  are  softened  and  juicy;  some  of  them  are 
indented. 

The  histologic  picture  is,  in  many  respects,  more  varied  than  the 
macroscopic  picture.     Frequently  cirrhotic  changes  and  proliferations, 
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particularly  of  the  jxntal,  and  soiiiclimcs Of  tlio  intralobular,  connective 
tissue  livv  seen.  C'oiiiU'ctivc-tissuo  strands  pjuss  hclwccii  tlu*  columns 
of  livor-cclls  from  the  condensed  interlobular  tissue,  and  extend 
an  far  as  the  central  veins,  which  arc  also  surrounded  by  connective 
tissue.  In  other  rare  ca-ses  cirrhosis  is  absent,  particularly  if  tlu;ro 
is  only  one  carcinomatous  nodule.  Sometimes  the  cirrhotic  changes 
are  so  consj)icuous  that  the  cannnomatous  elemc^nt  is  not  discovered. 
For  this  ri'jison  some  authors  (Perls,  Thorel)  speak  of  carcinomatoas 
cirrhosis.  Cirrhosis  may  be  duc^  to  different  causes  in  carcinoma  of 
the  liver;  generally  it  is  the  n^sult  of  the  same  agent  that  causes  the 
formation  of  carcinoma,  so  that  it  originates  at  the  same  time.  It 
is  possible,  however,  that  in  some  cases  it  precedes  the  carcinomatous 
change,  as  in  drvmkards  and  in  stasis  of  ])ile  following  occlusion  of  the 
common  duct.  Such  cases  have  been  rejDorted  by  Naunyn  and  Thorel. 
That  cirrhosis,  as  Laveran  assumes,  is  the  result  of  carcinoma  does 
not  seem  probable,  although  jiroliferation  of  connective  tissue  is  occa- 
sionally seen  in  the  vicinity  of  carcinoma.  The  origin  of  cancer-celLs 
in  primary  carcinoma  of  the  liver  is  also  subject  to  controversy.  Naunyn 
in  his  case  saw  the  transition  of  bile-duct  epithelium  into  carcinoma- 
cells;  he  saw  the  entrance  of  connective-tissue  strands,  between  which 
bile-duct  epithelium  was  placed,  into  the  acini,  and  some  of  the  newly 
formed  rows  of  cells  merged  into  rows  of  liver-cells.  During  this  transi- 
tion into  carcinoma-cells  the  protoplasm  becomes  clear  and  the  nucleus 
enlarges.  It  is  possible  that  in  cases  of  this  kind  a  primary  carcinoma 
of  the  smaller  intrahepatic  bile-ducts  has  existed  that  has  grown  into 
the  acini  of  the  liver,  a  condition  similar  to  that  seen  in  tubular  ade- 
nomata. Naunyn  was  not  able  to  arri\e  at  the  definite  conclusion 
that  hver-cells  become  transformed  into  cancer-celLs ;  in  other  cases, 
however,  this  is  distinctly  so.  Schiippel  and  his  pupils  observed  that 
liver-cells  became  enlarged,  that  the  protoplasm  of  se\'eral  cells  became 
confluent  and  inclosed  the  nuclei  of  all  the  cells;  and  that,  following 
this,  mitosis  of  the  nuclei  occurred,  while  the  protoplasm  became  clear 
and  surrounded  the  new  nuclei.  He  also  saw  a  circular  arrangement 
of  the  new  cells  around  a  lumen,  and  in  this  way,  by  atypical  proliferation 
of  cells,  the  formation  of  alveolar  carcinoma.  The  capillaries  situated 
between  the  columns  of  liver-cells  form  the  fibrous  stroma  of  the  car- 
cinoma together  with  the  strands  of  connective  tissue  that  surround 
them.  A  portion  of  the  columns  of  hver-cells  becomes  atrophic  from 
pressure  of  the  carcinomatous  growth.  Rohwedder,  Siegenbeck  van 
Heukelom,  and  others  have  also  seen  the  formation  of  multinuclear 
clumps  of  protoplasm  during  the  genesis  of  cancer;  many  authors  have 
not  been  able  to  demonstrate  this  intermediary  stage.  Some  observers 
have  noted  the  fact  that  the  transformation  of  liver-cells  into  cancer- 
cells  occurs  at  the  margin  of  the  cancer  nodule,  and  in  the  following 
way:  From  the  tumor  a  round-cell  infiltration  starts  and  makes  its 
way  between  the  different  columns  of  liver-cells.  The  round  cells  com- 
pletely surrounded  the  liver-cells,  new  connective  tis.sue  is  formed, 
and  in  this  way  the  surrounded  liver-cells  are  isolated  from  their  aciims. 
These  cells  then  become  converted  into  cancer  alveoli,  there  is  a  clearing 
of  the  protoplasm,  an  enlargement  and  mitosis  of  the  nuclei,  and  con- 
sequently a  formation  of  new  cells.  In  this  manner  the  acini  are  partly 
destroyed  from  the  periphery.  Thorel  describes  a  peculiar  extension 
of  the  columns  of  liver-cell  into  the  condensed  intralobular  connective 
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tissue ;  at  the  same  time  he  saw  a  metamorphosis  of  the  cells  into  cancer- 
cells,  later  isolation  of  these  cells  within  connective  tissue,  the  formation 
of  nests  and  of  alveoli.  In  many  instances  the  hver-ceUs  will  be  flat- 
tened, narrow,  and  elongated  in  the  immediate  vicinity  of  carcinoma 
nodules.  These  elongated  cells  radiate  at  a  tangent  to  the 
periphery  of  the  tumor;  in  these  radiating  stripes  some  authors,  as 
Siegenbeck  van  Heukelom,  have  noted  the  metamorphosis  of  cells 
into  cancer  elements;  other  authors  describe  atrophy  and  fatty  de- 
generation of  these  parts.  Some  of  the  nodules  are  surrounded  by  a 
solid  capsule  of  connective  and  fatty  tissue,  and  are  necrotic  in  their 
center.  Septa  originate  from  the  condensed  connective  tissue  around 
the  capiUaries  of  the  acini  and  from  the  intralobular  connective  tissue; 
these  impart  a  pecuhar  fan-hke  shape  or  fibrous  structure  to  many 
carcinomata  that  may  be  seen  with  the  naked  eye.  We  have  already 
mentioned  the  fact  that  the  color  and  the  granular  consistency  of  normal 
hver  protoplasm  are  lost  when  the  metamorphosis  into  cancer-cells 
occurs.  Any  pigment  granules  that  may  be  present  disappear,  or 
congregate  near  the  periphery  of  the  cancer,  or  may  even  be  carried 
off  by  the  blood-vessels.  This  separation  of  pigment  from  the  remaining 
protoplasm  has  been  described  in  detail  by  Harris.  In  addition  to  the 
metamorphosis  of  liver-cells,  proliferative  processes  are  seen  in  the 
bile-passages,  which  form  buds  and  branches,  and  sometimes  penetrate 
between  the  columns  of  liver-cells  of  the  acini.  Their  epithehum  under- 
goes prohferation,  and  is  changed  from  cylindric  to  cuboid  or  irregular 
forms.  As  a  result  of  the  abundant  new-formation  of  cells,  the  lumen 
is  filled  with  young  smooth  cells,  dilatation  occurs  in  this  manner,  and 
the  tubular  form  develops  into  an  alveolar  structure.  Cystic  dilatation 
may  also  be  seen,  and  in  this  event  the  wall  is  covered  with  a  cyhndric 
or  cuboid  epithelium  similar  to  that  of  cystadenoma  (von  Hippel  and 
others).  Within  the  cirrhotic  connective  tissue  situated  between  the 
acini,  new-formations  are  often  seen  developing  from  bile-passages; 
they  usually  have  a  trabecular  structure,  and  consist  of  numerous  tor- 
tuous bile-passages,  with  well-arranged  symmetric  cyhndric  epithelium. 
In  other  words,  they  have  all  the  characteristics  of  that  form  of  adenoma 
that  has  been  described  by  Rindfieisch.  Sometimes  collections  of  small 
hver-ceUs  are  seen  mthin  the  intralobular  connective  tissue.  Heller 
regards  these  as  vicarious  processes  of  regeneration  intended  to  com- 
pensate for  the  loss  of  such  hver-ceUs  as  have  perished  by  cirrhosis 
or  tumor-formation,  and  he  beheves  that  they  may  easily  _  be 
converted  into  carcinomatous  alveoh.  Hansemann  finaUy  describes 
certain  cavernous  capiUary  ectasies  that  originate  from  compressions 
of  blood-vessels  by  contracting  connective  tissue.  In  many  instances 
hyperplasia  of  the  hver  parenchyma  has  been  seen,  principally  in  the 
form  of  smaU  nodules.  Occasionally  the  tumor  masses  grow  into 
branches  of  the  portal  vein  or  of  the  hepatic  veins,  and  in  this  manner 
long  fibrous  structures  are  formed.  In  case  the  carcinoma  is  of  an 
adenomatous  structure  these  strands  protrude  from  the  branches  of 
the  hepatic  artery  and  travel  for  a  long  distance  in  the  lumen  of  the 
latter  vessel  or  of  the  inferior  vena  cava.  In  the  portal  vein  they  grow 
against  the  blood-stream  and  lead  to  the  formation  of  metastases  in 
other  parts  of  the  liver.  These  metastases,  in  secondary  carcinoma 
of  the  hver,  develop  from  a  cancerous  thrombus  of  a  smaU  branch  of 
the  portal  vein.     Metastases  do  not  occur  so  frequently  in   the    lungs 
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and  otluT  organs  a.s  the  result  of  truns{)ortatif)ii  of  canccious  material 
from  the  iicpatic  vein.  Secondary  cancer  of  the  K'i"-'*';i<I'''*i'  '"^  •'^'■en 
relatively  often;  the  tumor  mav  also  frrow  into  tli<-  Itilc-px^saKcs,  and 
in  this  way  form  a  tumor  mass  that  extends  to  the  lar<!;e  hiie-duct-s  and 
involves  the  intrahepatic  j)a.ssafi;es,  thus  leadinj^  to  occlusion  and  to  stasis 
of  bile.  Sometimes  this  condition  of  biliary  stasis  may  aid  in  the  devel- 
opment of  cirrliosis  (Claude  and  (lilhert).  Cancerous  dej^eneration  of 
the  lymph- vessels  and  metastases  to  the  jjortal  glands  are  seen  very 
frequently,  the  latter  in  this  ca.sc  becoming  enlarged. 

A  (liffortMitiation  of  tlie  various  forms  of  carcinoma  of  the  livfsr,  based  on  the 
shape  of  the  tumor-cclls,  has  ix-cn  altomptcii  by  Ilaiiot  and  (iilhert.  The  aUem|)t 
is  interesting  anatoMiically,  but  can  have  no  eUnical  sif^nilicance.  Tliese  investigators 
distinguish  tl>e  onhnary  form  of  cpitliclintnr  alrmlairr,  and  subdivide  it  into  (1) 
tliat  witli  polymorplious  and  (2)  with  small  polyhedrie  cells.  They  also  designate 
tumors  that  contain  giant  and  cylindric  cells  as  unusual  forms. 

As  we  have  mentioned  al)ove,  a  number  of  authors,  its  Rindfleisch, 
Kelsch.  and  Kiener,  draw  a  sharp  distinction  between  adenoma  of  the 
Hver  (adenoid)  and  carcinoma,  notwithstanding  the  fact  that  in  pro- 
nounced cancer-formation  many  places  are  seen  in  the  liver  that  are 
constructed  like  trabecular  adenomata.  These  adenomata  have  the 
appearance  of  tubular  glands,  and  consist  of  numerous  solid  or  hollow 
cylinders  similar  to  the  convoluted  tubules  of  the  kidney.  These  cylinders 
originate  as  the  result  of  a  metamorphosis  of  columns  of  liver-celLs  result- 
ing in  a  lining  of  the  former  b}'  rows  of  cylindric  cuboid  cells.  The  illas- 
trations  prepared  b}'  Kelsch  and  Kiener  clearly  show  the  transition 
of  liver-cells  into  these  atypical  forms.  Hanot  and  Gilbert,  therefore, 
call  this  form  of  adenoma  trabecular  epithelioma,  and  differentiate 
between  it  and  the  above-mentioned  alveolar  cancers.  They  also  de- 
scribe a  case  of  this  kind  that  presented  the  appearance  of  a  massive 
carcinoma,  but  in  its  interior  showed  a  lobular  structure.  The  cells 
xA-ithin  the  growth  were  arranged  in  columas,  as  in  the  normal  paren- 
chyma, though  with  this  difference,  that  the  liver-cells  had  been  con- 
verted into  tumor-cells. 

Adenomatous  nodules  originate  within  the  acini  and  gradually 
enlarge  at  the  expense  of  the  parenchyma,  which  can  sometimes  be 
seen  to  one  side,  presenting  the  appearance  of  a  semilunar  remnant, 
and  usually  in  a  state  of  brown  atrophy.  At  the  same  time  there  is 
more  or  less  cirrhosis,  particularly  of  the  interlobular  type.  The  ade- 
nomata usually  appear  as  numerous  icteric  nodules,  varying  in  .size 
from  a  pinhead  to  a  pea;  solitary  neoplasms  of  this  kind  are  also  seen. 
They  resemble  the  adenomata  of  the  breast,  and,  like  these  also  run 
a  more  benign  course  than  typical  lobular  cancers.  They  too,  however, 
show  a  tendency  to  degenerative  change  if  they  persist  for  a  long  time. 
At  first  they  undergo  fatty  degeneration,  and  later  cheesy  or  colloid 
transformation  of  the  central  portion  develops. 

f\V.  H.  Porter  and  W.  T.  Brooks  have  within  the  current  year* 
reported  a  case  of  primary  adenocarcinoma  of  the  liver,  with  metastases 
in  the  choroid,  lungs,  spleen,  and  kidneys. — Ed.] 

Cheesy  necrosis  is  seen  when  the  single  tubules  are  so  close  to  one  another 
that  the  already  scanty  circulation  of  the  blood  is  occluded;  a  cheesy  mass  results, 
surrounded  by  the  connective-tissue  capsule  of  the  tumor  nodule. 

*  Postgraduate ,  June,  1902. 
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Colloid  metamorphosis  occurs  in  the  neighboring  cylinders  in  the  foUcnang 
manner:  As  long  as  the  circulation  of  the  blood  is  sufficient,  or  even  overabundant, 
the  cells  swell,  and  later  become  soft,  and  are  converted  into  a  shiny  mass  in  which 
fat-droplets  and  large  round  cells  with  vacuolated  nuclei  are  seen.  In  this  manner 
ca^aties  may  be  formed,  filled  with  blood  or  a  serous  fluid  or  with  a  purulent  brownish 
substance.  These  ca\aties  are  also  svirrounded  by  the  connective-tissue  capsule 
of  the  tumor  nodule. 

As  the  adenomata  spread  and  disintegrate  they  gradually  cause 
severe  disturbances  within  the  hver,  impeding  the  circulation  and  secre- 
tion of  bile,  destroying  hver  tissue,  and  appearing  to  exercise  a  toxic 
influence  on  the  whole  body,  causing  cachexia,  like  tj^pical  carcinomata. 
It  appears,  however,  that  they  rarely  form  metastases,  even  though 
they  are  known  to  proUferate  into  the  hepatic  veins  and  into  the  branches 
of  the  portal  vein. 

It  is  not  at  all  clear  why  in  certain  cases  these  adenomata  should  become  con- 
verted into  typical  carcinomata  of  an  alveolar  structure,  and  in  other  cases  retain 
their  tubular  structure  until  death  occurs  from  cirrhosis  or  from  a  destruction  of 
liver  parenchyma  by  direct  displacement.  Our  knowledge,  however,  is  very  deficient 
in  regard  to  the  formation  of  cancerous  tumors,  and  the  causes  of  the  various  struc- 
ture of  these  tumors  even  when  found  in  the  same  organ. 

We  must  differentiate  between  benign  tumors  and  more  or  less  ma- 
hgnant  adenoid  growths  of  the  liver.  In  the  benign  growths  the  cells 
differ  in  no  way  from  those  of  normal  Hver  parenchyma. 

Sometimes  only  a  single  tumor  is  present  (Rokitansky,  Klob,  Hoffmann, 
Mahomed,  Simmond?,  and  others). 

The  tumors  may  be  congenital,  and  have  been  considered  as  accessory  livers 
by  Klob.  They  may  be  situated  upon  the  surface  of  the  organ  or  in  its  interior. 
Occasionally  they  are  encapsulated,  in  other  cases  they  are  not.  The  connective- 
tissue  stroma  is  frequently  increased,  the  veins  dilated;  there  may  also  be  a  central 
cyst  formation  so  that  the  whole  process  appears  as  a  cavernoma  or  a  cyst  of  the 
liver.  These  structures  do  not  participate  in  the  performance  of  the  functions  of 
the  liver,  and  if  the  latter  are  perverted  as  a  result  of  stasis,  corresponding  changes 
•«-ill  not  be  seen  in  the  new-growth.  Benign  tumors,  consisting  of  tubules  lined 
with  epithelium,  occtu"  in  a  solitary  form  in  the  liver,  and  have  been  described  by 
Wagner,  Greenish,  and  others ;  they  have  never,  however,  been  studied  with  scientific 
care.     We  have  already  discussed  the  cystadenomata  that  belong  to  this  class. 

There  is  another  form  of  growth  which  may  be  characterized  as  a  multiple 
nodular  hyperplasia;  it  is  seen  in  livers  that  are  altered  pathologically,  and  par- 
ticularly in  those  that  are  cirrhotic  (see  page  700).  They  are  not  encapsulated, 
show  no  proliferation  of  connective  tissue  in  their  interior,  and  must  be  regarded, 
possibly,  as  compensatory  .structures  intended  to  assume  vicariously  the  function 
of  those  liver-cells  that  have  been  destroyed  by  the  primary  disease.  The  liver- 
cells  in  these  hyperplasias  are  enlarged,  and  hyperplastic  rows  may  be  in  direct 
connection  with  atrophic  ones.  Sometimes  a  proliferation  of  the  cells,  less  frequently 
a  softening  of  the  tissue,  is  seen  (Kelsch  and  Kiener,  Kelynack).  The  nodules  are 
usually  as  large  as  hazelnuts,  and  can  be  seen  vnth  the  naked  eye  on  the  surface  of 
the  liver.  The  organ  usually  is  reduced  in  size  from  cirrhosis.  The  nodules  pro- 
trude, and  appear,  on  transverse  section,  as  yellowish-gray  or  brownish  structures 
that  are  in  part  confluent.  Cases  of  this  character  have  been  described  by  Fried- 
reich, Willigk,  Birch-Hirschfeld,  Simmonds,  Kelynack,  and  others.  Kelsch  and 
Kiener  have  described  similar  hyperplasias  in  diseases  of  the  liver  that  follows 
intermittent  fever  (hepatite  parenchy  mate  use  nodulaire)  (see  page  735).  This  multiple 
nodular  form  of  hyperplasia  shows  a  greater  tendency  to  degeneration  and  pro- 
liferation, and,  according  to  Schiippel  (see  above),  it  is  possible  that  malign  adeno- 
mata and  carcinomata  may  occasionally  develop  from  these  nodules. 

Secondary  cancer  of  the  liver  may  often  be  distinguished  macro- 
scopicaUy  from  the  primary  form  by  the  greater  enlargement  of  the 
hver,  the  formation  of  nodules  on  its  surface,  a  greater  tendency  to 
degenerative  change,  and,  therefore,  to   the   formation  of   depressions 
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in  the  nodules.  Tho  tumors  ar(>  usually  lip;ht  in  color,  whitish-jrrayish 
or  greenish,  and  are  clearly  outlined,  both  on  transverse  .sections,  and  upon 
the  surface  of  the  orf^an,  from  the  re.st  of  the  normal  liver  substance. 
An  a  result  of  compression  of  blood-ve.ssels  .stasis  may  occur  hero  and 
there,  and  as  a  result  reddish  hyperemic  portions  are  seen  between 
the  light  carcinomatous  masses.  In  other  cases  stasis  of  bile  occurs, 
and  an  icteric  color  develops;  the  picture  coasequently  is  very  varied. 
The  cancer  ma.^ses  may  fill  the  liver  to  such  an  extent  that  hardly  a 
trace  of  normal  parenchyma  is  visible.  The  organ  may  weigh  8  kg. 
and  more.  Sometimes  degeneration  of  the  carcinomatous  tissue  leads 
to  the  formation  of  cavities  with  a  serous  content  (cystic  carcinoma); 
hemorrhages  may  occur  into  the-se  cavities,  which  may  rupture  and 
blood  be  poured  into  the  peritoneal  cavity.  This  is  seen  particularly 
in  metastasis  of  the  fungus  hcematodcs,  a  great  development  of 
blood-vessels  occurring  in  the  connective  tissue  of  the  carcinoma. 

In  many  cases  of  secondary  carcinoma  of  the  liver  cancerous  thrombi 
are  seen  in  the  portal  vein  or  in  its  branches. 

In  rare  oases  it  may  happen  that  carcinomatous  infiltration  of  the  liver  tissue 
occurs,  particularly  in  many  primary  cancers  of  the  liver.  Schiippel  describes 
this  event  in  a  gelatinous  carcinoma  that  penetrated  the  liver  from  the  peritoneum 
via  the  subserous  lymph-passages,  followed  the  lymph-channels  of  the  vessels  into 
the  organ,  and  developed  there.  The  lymph-vessels  of  the  surface  of  the  livor 
formed  a  gelatinous  network,  becoming  more  and  more  condensed,  and  were  ul- 
timately converted  into  plates.  At  the  same  time  the  intrahepatic  lymph-channels 
became  cancerous,  pushed  the  parenchyma  aside,  continued  to  proliferate,  and  in 
this  manner  filled  the  entire  interior  of  the  organ  wnthout  changing  its  form.  Litten 
describes  a  similar  infiltration  in  a  secondary  carcinoma  of  the  liver,  the  primary 
seat  of  which  was  in  tiie  pancreas.  Carcinomata  of  the  gall-bladder  may  also 
grow  into  the  liver  by  forming  a  massive  growth  in  its  interior  similar  to  primary 
carcinoma.     At  the  same  time  they  do  not  change  the  outward  shape  of  the  organ. 

The  histologic  findings  vary  according  to  the  origin  of  the  cancer. 
In  general,  the  capillaries  of  the  portal  vein  are  filled  with  cancer  masses 
of  a  characteristic  structure.  From  these  vessels  prohferation  takes 
place  into  the  surrounding  hver  tissues;  the  liver-cells  are  compressed, 
and  become  atrophic.  Later,  colloid  degeneration,  fatty  changes,  or 
cheesy  degeneration  are  seen  in  the  central  portions  of  the  new  tissue. 
Naunyn,  Fetzer,  Perls,  Rindfleisch,  and  others  have  recorded  a  number 
of  observations,  according  to  which  the  liver-cells,  and  also  the  epitheUa 
of  the  bile-passages  and  the  endotheha  of  the  blood-vessels,  do  not 
always  atrophy,  but.  on  the  contrary,  seem  to  prohferate  and  by  altera- 
tion of  their  contents  aid  in  the  development  of  cancer. 

In  secondary  carcinoma,  also,  cirrhotic  changes  are  seen,  as  is  the 
case  in  primary  cancer.  This  may  be  due  to  the  action  of  the  cancer 
nodules  in  penetrating  the  branches  of  the  portal  vein,  and  thus  acting 
as  foreign  bodies.  In  this  manner  an  irritation  of  the  surrounding 
tissues  is  produced  that  leads  to  the  new-formation  of  connective  tissue. 
In  addition,  just  as  occurs  in  ulcerative  carcinoma  of  the  stomach, 
intestine,  etc.,  micro-organisms  and  toxic  material  may  be  carried  'with 
the  cancerous  masses  and  cause  round-cell  infiltration  and  later  pro- 
liferation of  connective  tissue.  Finally,  in  some  cases  stasis  in  the 
bile-channels  must  be  regarded  as  a  possible  cause,  particularly  if  the 
primary  focus  is  situated  in  the  common  duct,  at  the  orifice  of  this  channel 
into  the  intestine  or  in  the  head  of  the  pancreas,  constituting  in  this 
manner  an  obstruction  to  the  outflow  of  bile. 
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Carcinoma  of  the  gall-bladder  and  of  the  bile-passages  may  be  either 
secondary  or  primary.  It  may  be  secondary  to  carcinoma  of  the  stomach, 
the  intestine,  and  the  pancreas,  or  it  may  extend  from  the  pancreas 
or  the  duodenum  by  direct  continuity  of  tissue.  Less  frequently  it 
extends  from  the  stomach  to  the  common  duct,  and  thence  to  the 
bile-passages  in  the  liver  and  the  gall-bladder.  Sometimes  primary 
cancer  of  the  Uver  may  send  metastases  to  the  gall-bladder  or  extend 
to  the  intrahepatic  bile-passages  and  spread  along  their  course.  In 
this  way  different  forms  of  cancer  are  developed,  depending  upon  the 
form  of  the  primary  growth  for  their  type. 

Primary  carcinoma  of  the  gall-bladder  is  a  more  frequent  occur- 
rence than  cancerous  involvement  of  the  bile-passages.  As  we  have 
already  stated,  it  usually  follows  cholehthiasis,  and  is  the  direct  result 
of  the  irritation  exercised  by  the  concretions  on  the  walls  of  the  gall- 
bladder; a  change  in  the  structure  of  the  wall  is  the  first  sign. 

There  is  a  marked  development  of  fibrous  tissue,  hypertrophy,  and  later  oblitera- 
tion of  the  musculature,  ulceration,  and  the  formation  of  cicatrices  in  the  mucous 
lining,  and  a  loss  of  or  transformation  of  the  epithelial  lining  into  layers  of  flat 
cells.  At  the  same  time,  as  in  cholelithiasis,  numerous  glands  of  the  mucosa  atrophy 
and  perish  as  a  result  of  the  sclerotic  processes  of  the  wall,  and  the  proliferation 
of  connective  tissue.  These  glands  may,  on  the  other  hand,  enlarge  by  sending 
out  processes,  and  in  this  manner  possibly  compensate  the  loss  of  destroyed  glands. 
In  other  cases  certain  of  the  glands  may  be  separated  by  connective  tissue,  and  this, 
according  to  Ribbert,  may  cause  the  development  of  cancer.  Those  parts  that  are 
inclosed  within  connective  tissue  may,  as  in  the  case  of  ulcer  of  the  stomach,  vmdergo 
carcinomatous  degeneration  by  a  metamorphosis  into  cancerous  tissue  of  the  cells 
that  constitute  the  glandular  tubules.  This  leads  to  proliferation  of  the  epithelium 
and  to  an  obliteration  of  the  lumen  by  young  cells.  In  these  cancerous  alveoli 
mucoid  degeneration  of  the  cells  is  occasionally  seen;  the  protoplasm  swells  and 
perishes  and  the  picture  of  a  gelatinous  carcinoma  is  created ;  or,  on  the  other  hand, 
a  scirrhus  may  develop  Avith  abundant  proliferation  of  connective  tissue.  Some- 
times large  villous  tumors  are  formed  with  numbers  of  soft  cancerous  alveoli;  these 
readily  undergo  degeneration  and  form  a  cancerous  ulcer.  Owing  to  the  trans- 
formation of  the  glandular  epithelium  into  cancer-cells,  and  the  metamorphosis  of 
the  cylindric  cells  of  the  gall-bladder  wall  into  flattened  tumor-cells,  the  alveoli 
may  assume  the  shape  of  a  flat-cell  epithelioma — i.  e.,  with  the  characteristic 
onion-shaped  configuration.  Some  authors  have  even  described  a  metamorphosis 
of  the  cells  of  the  gall-bladder  and  also  of  the  cancer  into  horny  cells. 

In  carcinoma  of  the  gall-bladder  the  latter  organ  appears  as  a  large 
nodular  tumor;  at  times  it  is  embedded  in  cancerous  tissue  that  extends 
underneath  the  liver;  in  the  latter  instance  the  gall-bladder  is  not  seen 
until  the  growth  is  divided.  In  other  instances  the  gall-bladder  is 
small  and  may  be  contracted  around  a  gall-stone;  from  the  organ  can- 
cerous tissue  may  extend  far  into  the  liver.  As  a  rule,  concretions  ^vill 
be  found  in  the  bladder;  in  other  cases  the  stones  will  no  longer  be 
present,  but  their  former  existence  be  revealed  by  the  discovery 
of  scars  and  ulcerations,  or  there  may  be  evidence  of  their  passage, 
such  as  adhesions  with  the  intestine  or  lesions  of  the  cystic  and  common 
ducts.  At  times  the  cancer  is  hmited  to  a  small  portion  of  the  gall- 
bladder wall  while  the  rest  of  the  organ  is  found  to  be  intact;  at  the 
site  of  the  cancer  a  scar  or  some  proliferation  of  tissue  will  usually 
be  seen.  A  cancer  of  this  kind,  although  small,  may  be  the  starting- 
point  of  a  large  growth  of  the  liver.  Quite  frequently  a  diverticulum 
will  be  seen  at  the  fundus  in  which  are  contained  one  or  several  gall- 
stones ;  this  is  usually  separated  from  the  rest  of  the  organ  by  a  dense 
ring.     Cancer  develops  in  this  ring  with  great  frequency. 


NEOPLASMS.  7G9 

The  cancer  spreads  from  the  ^all-liladtlcr  t(»  the  siirrour.iliiig  hver 
tissue  and  forms  a  tumor  that  a|)|)('ars  like  a  |)rimary  carcinoma;  atroph}' 
of  tlie  parenchyma  occurs  and  the  tumor  finally  occupies  a  lar^c  part 
of  the  orpin,  (.'ancer  of  the  gall-hladdcr  also  shows  a  tendency  to 
travel  along  the  lympii-channels,  and  in  this  way  to  infect  the  peri- 
toneum; it  may  also  travel  along  the  lymph-channels  of  the  cystic 
duct  and  by  this  j)ath  involve  the  conuuon  and  the  hepatic  ducts.  An 
a  result  of  this  malignant  growth  a  tumor  is  formed  in  the  region  of 
the  porta  hepatis  that  compresses  the  l)ile-ducts  and  the  portal  vein 
and  causes  stasis  of  bile  as  well  as  congestion  of  the  portal  system. 

In  some  cases  the  process  extends  to  the  smaller  intrahepatic  bile-passages, 
so  tliat  on  transverse  section  these  clianiicls  ai)pear  as  cancerous  rings.  Starting 
from  these  new  l)ilo-passages  are  tubuh-s  filled  with  cylindric  e[)i* helium  extending 
into  the  acini;  these  cau.se  atrophy  of  the  cohinuis  of  li\er-cells.  Occlusirm  of 
bile-ducts  may  also  result  I'roni  thickeninfz;  of  their  outer  walls;  the  bile  may  in  this 
manner  be  retained,  so  that  cysts  form  tiiat  are  lined  by  the  epithelium  of  the 
bile-passages. 

Carcinomata  which  develop  as  primary  growths  in  the  walls  of  the 
bile-passages  usually  start  from  a  proliferation  of  the  mural  glands 
at  some  point  at  which  a  gall-stone  causes,  or  has  at  some  time  caused, 
irritation  of  the  mucosa;  these  concretions  produce  lesions  and  cicatricial 
tissue,  and  cause  general  irritation  of  the  mucous  membrane  with  prolifera- 
tion of  the  epithelium.  Such  cancers  may  be  annular  (Willigk,  Deetjen), 
or  polypoid,  and  their  malignant  character  may  be  recognized  only 
on  microscopic  examination.  In  the  center  of  these  growths  a  gall- 
stone is  sometimes  found.  Such  a  stone  need  not  be  very  large  in  order 
to  cause  serious  disturbances  and  death  in  a  short  time,  particularly 
if  it  is  situated  in  the  common  duct  or  in  the  stem  of  the  hepatic  duct, 
and  in  order  to  rapidly  lead  to  retention  of  bile  and  cholemia.  If  it  is 
situated  in  the  cystic  duct,  the  common  and  the  hepatic  ducts  are  soon 
invoh-ed,  and  in  this  way  there  is  soon  produced  a  complete  occlusion 
of  all  the  ducts  with  stasis  of  bile  and  all  that  this  entails.  If  the  cancer 
is  situated  at  the  orifice  of  the  common  duct  (Marfan,  Deetjen),  it  may 
cause  very  serious  disturbances  even  if  it  be  very  small.  It  can  be 
readily  determined  microscopically  that  these  cancers  originate  from 
glandular  epithelium;  that  they  proliferate  and  send  out  tubules  filled 
with  epithehum  into  the  muscularis  and  the  subserous  tissues;  and 
that  these  canals  continue  to  enlarge  and  in  this  way  produce  a  carcinoma 
of  alveolar  construction. 

Sarcoma  of  the  liver  is  not  seen  as  frequently  as  carcinoma.  Sar- 
comata are  also  usually  secondary,  although  it  is  often  a  diflficult  matter 
to  discover  the  primary  focus.  It  may  be  a  small  sarcoma  of  a  muscle 
tendon,  or  a  growth  in  the  choroid  that  is  no  larger  than  a  hop-seed. 

For  a  time  the  existence  of  primary  sarcoma  of  the  Uver  was  denied, 
but  we  have  to-day  a  number  of  well-authenticated  cases.  The  tumors 
are,  as  a  rule,  spindle-  or  round-celled  sarcomata  (cases  of  Horup,  Lance- 
reaux,  Arnold,  Windrath,  Waring,  v.  Kahlden,  and  othei-s). 

These  gro\\-ths  usually  start  from  the  region  of  the  branches  of  the  portal  vein, 
and  generally  from  the  walls  of  the  smaller  vessels;  the  latter  show  characteristic 
sarcomatous  proliferation.  At  the  same  time  old  cirrhotic  changes  are  seen  in 
many  cases  (v.  Kahlden). 

Sometimes  they  appear  clearly  difTerentiated  from  the  healthy  liver  tissue, 
which  is  compressed  bv  the  tumor  and  undergoes  atrophic  degeneration,  and  finally 
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disappears.  Sometimes,  indeed,  extensions  are  sent  off  from  the  margin  of  the 
tmnor  that  enter  the  Hver  tissue  in  such  a  manner  that  the  cells  of  the  sarcoma 
penetrate  between  the  columns  of  liver-ceUs,  and  cause  these  to  atrophy  or  separate 
some  of  the  cells  from  their  attachments.  They  penetrate  the  blood-vessels  and 
fill  the  capillaries  of  the  acini,  exercise  pressure  on  the  liver-ceUs,  and  catise  their 
disappearance.  In  tliis  manner  the  alveolar  structure  can  be  explained;  in  some 
cases  the  construction  of  the  tumor  is  per  se  alveolar. 

In  rare  cases  it  appears  that  melanosarcoma  can  appear  as  a 
primary  tumor;  this  is  shown  by  a  case  of  Block,  in  wliich  a  distinct 
alveolar  arrangement  of  pigmented  epithehal  cells  could  be  seen. 
Belin,  too,  has  described  a  primary  melanosarcoma  of  the  Hver.  In 
another  similar  case  of  Frerichs  only  a  partial  pigmentation  of  the 
cells  Tvas  observed.  These  sarcomata  can  grow  to  considerable  dimen- 
sions, as  sho-^m  by  a  case  of  BramweU  and  Leith;  here  the  tumor  con- 
tained nmnerous  blood-vessels  and  caiities  T\1th  hemorrhagic  contents. 
Occasionally,  the  tumors  are  situated  altogether  on  the  surface  of  the 
hver,  or  may  even  be  pedunculated,  as  in  a  case  of  sarcomatous  fibro- 
myoma  reported  by  Skhfosowsky. 

SecondarA^  sarcomata  constitute  especially  large  tmnors.  They  may 
occur  in  two  forms;  either  as  nodular  neoplasms  disseminated  through 
the  whole  hver  or  as  diffuse  infiltrating  groArths.  In  the  infiltrating 
form,  however,  smaU  nodules  are  seen,  as  a  rule,  within  the  sarcomatous 
tissue;  and  in  the  nodular  form  a  diffuse  sarcomatous  infiltration  of 
the  adjacent  portions  of  hver  tissue  is  noted  near  the  periphery  of  the 
tumor. 

Particularly  in  the  ease  of  pigmented  sarcomata  fpigment-cancer) ,  which  are 
usually  metastases  from  choroid  tumors  or  from  pigmented  nevi  of  the  skin  that 
have  undergone  sarcomatous  degeneration,  infiltration  of  liver  tissue  occurs  at  the 
periphery.  Dark  masses  of  tumor  tissue  penetrate  the  liver :  from  the  portal  or 
hepatic  veins  extension  occurs  into  the  intra-acinous  capillaries,  and  at  the  same 
time  the  Hver-cells  of  the  affected  areas  undergo  atrophic  changes  and  disappear. 
In  this  manner  there  is  produced  a  peculiar  configuration  of  the  transverse  section 
through  the  organ  resembhng  granite.  In  addition  to  these  changes  (in  some  cases 
without  other  change),  dark-pigmented  nodules  are  seen  in  which  the  cells  con- 
taining melanin  are  arranged  in  an  alveolar  manner.  These  pecuharities  have  given 
this  form  of  tumor  the  name  of  pigment  cancer. 

In  addition,  numerous  spindle-cell,  round  ceU,  and  lymphosarcomata  are  seen, 
less  frequently  chondro-,  cysto-,  myxo-,  and  leiomyosarcomata.  Osteosarcomata  may 
also  send  metastases  into  the  hver:  here  they  are  osteosarcomata  without  bone- 
formation.  Lymphosarcomata  of  the  Hver  consist  of  numerous  miliary  ca^-ities 
filled  with  a  serous  fluid  and  lined  by  endothelium;  they  usually  originate  from  the 
periosteum  or  the  bone-marrow.  Bizzozero,  in  one  case  saw  a  metastasis  of  a 
ghosarcoma. 

In  general  it  may  be  said  that  aU  these  tumors  are  differentiated 
from  the  tissue  in  which  they  are  embedded  by  their  hght  color;  par- 
ticularly as  the  neighboring  parts  are  usuaUy  compressed  and  of  an 
icteroid  color  from  stasis  of  bile,  or  are  h}-peremic.  On  the  surface 
of  the  organ  the  tumor  masses  form  large  or  small  elevations  that  are 
rarely  indented  or  hoHowed.  o^dng  to  the  fact  that  sarcomata  do  not 
show  as  great  a  tendency  to  degeneration  as  carcinomata. 

In  cases  of  infiltrating  sarcoma,  as  in  infiltrating  carcinoma,  the 
form  and  size  of  the  hver  are  not  very  much  changed;  the  organ  is 
often  somewhat  enlarged,  however,  and  the  surface  is  irregular  from 
the  presence  of  flat  ridges. 

In  some  cases  it  has  been  possible  to  trace  the  path  by  which 
sarcomatous    material    is    carried    to    the    liver;    this    may   be    either 
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the  portal  vein  or  tlic  hepatic  artery;  in  the  fornjer  instance  the  spleen 
is  fre<iu('ntly  involved  ;il  lirst  and  the  material  is  then  carried  into  the 
liver. 

Symptoms  and  Course. —  The  .symptoms  an<l  the  course  of  malig- 
nant neojihisins  of  tlie  hver  may  be  very  various,  and  will  (lc|X'iid  on 
the  start infj-point  of  the  tumor  as  well  as  upon  the  individual  tendencies 
of  the  growth  to  extension  or  to  degenerative  processes.  The  relations 
of  the  tumor  to  neighboring  blood-vessels  and  bile-passages  must 
also  be  considered,  and,  finally,  the  nature  of  the  growth,  i.  c,  whether 
a  carcinoma,  a  sarcoma,  or  a  malignant  adenoma,  and  whether  primary 
or  secondary.  The  [)re.sence  or  absence  of  cirrhotic  changes  in  the 
liver,  and  of  gall-stones,  is  also  important. 

We  may  say  that  the  syni|)tomatology  of  carcinoma  of  the  liver 
and  of  similar  neoplasms  is  composed  in  the  main  of  the  following  fea- 
tures: 

1.  Carcinomatous  cachexia.  This  is  frequently  the  first  symptom, 
and  may  remain  the  chief  feature  throughout  the  disease. 

2.  The  development  of  a  tumor  either  within  or  upon  the  liver.  Some- 
times we  see  a  uniform  enlargement,  more  frequently  the  formation 
of  nodules  on  the  surface  and  margin  of  the  organ. 

3.  Symptoms  of  compression  by  the  neoplasm:  (a)  of  blood-vessels 
(portal  vein  and  vena  cava),   {h)  of  bile-passages. 

4.  The  derrlopmcnt  oj  metastases  in  the  peritoneum,  in  the  pleura, 
the  lungs,  etc. 

5.  Cirrhosis  and  its  consequences.  This  lesion  may  be  caused  by 
the  cancer,  or  it  may  exist  before  the  advent  of  the  growth. 

Certain  forms  of  cancer  of  the  Uver  may  remain  altogether  latent; 
especially  is  this  true  of  metastases  of  carcinoma  or  sarcoma  from  other 
organs.  This  is  likely  to  be  the  case  if  the  growth  develops  in  the  interior 
of  the  liver  or  on  its  upper  surface  underneath  the  diaphragm.  Primary 
carcinomata  that  develop  in  the  form  of  massive  cancers  caase  an  increase 
in  the  size  of  the  liver;  but  the  presence  of  carcinoma  may  remain  un- 
recognized for  a  long  time.  Adenomata  have  frequently  been  found 
in  the  liver  postmortem  without  ha\'ing  caused  anv  svmptoms  during 
life. 

In  general  the  course  of  a  carcinoma  of  the  liver  is  the  following: 
At  first  disturbances  of  appetite  and  disgust  for  meats  and  fats  appear; 
the  patient  begins  to  emaciate  even  if  he  forces  himself  to  take  suffi- 
cient nourishment;  he  grows  pale,  the  skin  becomes  dry.  fragile,  wrin- 
kled, and  sallow,  sometimes  icteroid.  He  complains  of  pressure  and 
a  sense  of  fulness  in  the  right  hypochondrium ;  later  of  pain,  radiating 
to  the  abdomen,  the  breast,  the  right  shoulder,  etc.  On  examination 
the  liver  will  be  found  enlarged,  sensitive  to  pressure,  and  usually  nodular. 
Following  these  symptoms  we  usually  see  icterus  as  a  result  of  com- 
pression of  bile-passages,  and  ascites  from  compression  of  the  portal 
vein  or  occlusion  of  the  vessel  by  carcinomatous  thrombi.  These  symp- 
toms do  not  always  appear,  but  are  usually  present,  and  particularly 
in  primary  carcinoma  and  sarcoma.  Finally,  general  edema  appears, 
and  the  formation  of  carcinomatous  metasta.ses,  as.  for  instance,  car- 
cinomatosis of  the  peritoneum  and  the  pleura.  The  patient  finally 
dies  of  cachexia  and  heart  failure.  Sarcomata  run  a  similar  course. 
In  adenomata  and  other  neoplasms  that  are  accompanied  by  cirrhosis, 
ascites  appears  earlier  in  the  disease,  the  liver  is  harder,  the  course 
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more  protracted,  and  the  disease,  which  in  rapidly  developing  massive 
primary  carcinomata  lasts  a  few  months,  may,  in  these  cases,  persist 
for  many  years,  and  finally  terminates  in  a  cachectic  condition. 

The  course  and  the  symptomatology  differ  according  to  the  nature 
of  the  tumor.  We  mil  refer  to  these  differences  in  detail  at  a  later 
point  in  the   discussion. 

In  secondary  tumors  of  the  liver  the  duration  and  character  of 
the  disease  wiU  often  be  dependent  upon  the  character  of  the  primary 
tumor.  In  other  instances  the  nature  of  the  tumor  is  comparatively 
unimportant,  and  the  primary  tumor  will  be  so  insignificant  that  no 
light  is  thrown  upon  the  condition  until  the  autopsy  is  performed. 

Carcinoma  of  the  gall-bladder  and  of  the  bile-passages  does 
not  usually  cause  such  distinct  symptoms  of  cachexia  or  of  digestive 
disorders.  Often  the  symptoms  of  the  condition  are  gradually  added 
to  those  of  cholelithiasis.  Sometimes  a  characteristic  tumor  develops 
in  the  region  of  the  gall-bladder.  Icterus  soon  appears,  owdng  to  com- 
plete occlusion  of  the  bihary  passages.  The  tumors  of  the  hepatic 
and  common  ducts  rapidly  close  the  lumen  of  the  latter  and  cause 
the  gall-bladder  and  the  cystic  duct  to  become  involved  early  in  the 
disease.  Ascites  also  develops  soon  because  the  carcinomatous  infil- 
tration at  the  hilum  of  the  liver  usually  involves  the  portal  vein.  This 
form  of  cancer  usually  ends  mth  symptoms  of  hepatic  intoxication 
(cholemia),  particularly  if  it  starts  from  the  common  duct.  Occasionally, 
however,  in  cancers  of  the  gall-bladder  that  grow  into  the  liver  tissue 
an  altogether  different  symptom-complex  is  seen,  similar  to  that  of 
genuine  carcinomata  of  the  liver. 

The  disturbances  of  the  general  health,  of  the  blood,  and  of  the 
nutrition  of  the  body,  included  under  the  name  of  carcinomatous 
cachexia,  are  probably  due  to  the  action  of  toxic  substances  produced 
by  malignant  tumors,  such  as  carcinomata,  sarcomata,  and  mahgnant 
adenomata.  The  symptoms  have  a  definite  relation  to  the  size  of  the 
tumor  and  the  rapidity  of  its  development.  The  more  rapidly  the  tumor 
spreads,  the  more  deleterious  the  influence  of  the  growth  upon  the 
general  health.  Many  observations  point  to  the  formation  of  toxic 
substances  in  mahgnant  gro\^i;hs,  as,  for  instance,  the  increased  toxicity 
of  the  urine  (Gautier  and  Hilt,  Moraczewski,  and  others),  and  the  destruc- 
tion of  proteid  tissue  as  manifested  by  an  increased  excretion  of  nitrogen 
as  compared  to  the  small  amount  ingested  (F.  Miiller,  Ivlemperer,  and 
others).  We  know  nothing,  however,  of  the  nature  of  these  substances, 
as  no  one  has  so  far  succeeded  in  isolating  them,  or  in  determining  their 
properties.  For  this  reason  we  cannot  say  what  role  poisons  of  this 
kind  play  in  the  causation  of  carcinomatous  cachexia. 

There  can  be  no  doubt  that  in  extensive  carcinomatous  processes,  such  as  are 
usually  seen  when  the  liver  is  involved,  the  general  metabolism  is  influenced  not 
only  by  the  supply  of  nourishment,  but  also  by  the  direct  effect  of  the  neoplasm 
upon  the  proteid  constituents  of  the  organs.  This  is  manifested  by  a  loss  in  volume 
of  the  muscle  tissues,  and  by  atrophic  processes  in  other  organs  containing  much 
proteid.  This  occurs  even  when  the  nutritive  supply  is  ample,  the  analyses  of  F. 
Muller,  Klemperer,  and  others  showing  that  more  nitrogen  is  excreted  than  in- 
gested. A  decrease  in  the  quantity  of  chlorids  excreted  in  the  lu-ine  has  frequently 
been  observed;  this  is  due,  in  part  at  least,  to  the  ingestion  of  small  quantities 
owing  to  the  lack  of  appetite ;  it  may  also  be  due  in  part  to  a  retention  of  the  chlorids 
in  serous  transudates,  as  ascites,  anasarca,  etc.  Occasionally,  in  carcinoma  the 
amoimt  of  phosphorus  excreted  is  increased  in  proportion  to  the  nitrogen.  The 
occurrence  would  seem  to  point  to  nutritive  disturbances  in  the  bones. 
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III  carcinoma  of  tho  liver  Sjiiquisl  found  a  distinct  incrfiuso  in  the  excretion  of 
anunonia  and  of  other  nitropenous  .substances,  a.s  coin))ured  to  urea.  This  can  he 
attrihuted  to  a  ilecrejise  in  the  urea  formation  in  the  hver.  According  to  Tiipfer's 
analyses,  tlie  proportion  of  nitrogenous  substances  excreted  is  as  follows:  ureaG5.2  % 
to  79.4  '■,',;  nitrogenous  extracts  I'.i  '",  to  23  ''J-  In  tlie  normal  subject  the  corre- 
sponding iigurus  are  84.*)  '/j  t"  •'♦>•-  %  «f  urea  nitrogen,  and  0.0  ';^  to  0.8  %  of 
extractive  nitrogen.  If  cataljolism  of  the  proti'ids  is  very  great,  acetone  and 
diacetic  acid,  also  .^-oxybutyric  aciil,  are  excreted,  as  in  certain  other  disea.ses.  At 
the  same  time  the  alkalinity  of  the  blood  is  reduced,  and  coma  may  ai)pear,  as 
in  diabetes  mcllitus.  v.  Noordcn  states  that  in  a  case  of  carcinoma  of  the  stomach 
with  extensive  metastases  in  the  liver,  lactic  acid  was  found  in  the  urine,  and  he 
attributes  its  presence  to  involvement  of  the  liver. 

Other  changes  in  the  blood  condition,  asitle  from  the  decreased  alkalinity,  are 
a  decrease  in  the  rcti  blood-corpuscles  and  the  hemoglobin.  The  blood  becomes 
watery,  ami  its  specific  gravity  is  lowered.  The  number  of  leucocytes,  on  the  other 
hand,  is  relatively  and  absolutely  increased.  There  is  sometimes  an  increa.se  of  the 
blood-sugar  (M  Freund),  although  this  is  not  a  constant  occurrence,  and  is  seen 
in  other  serious  diseases. 

V.  Moraczewski  found  the  phosphorus  of  the  blood  decreased  in  carcinoma, 
the  conditions  being  similar  to  tho.se  present  in  the  blood  in  anemia.  He  also 
found  an  increase  of  the  chlorin  and  nitrogen. 

As  a  result  of  the  disturbances  of  nutrition  and  the  destruction  of 
protoplasm,  as  well  as  owing  to  anemia  and  hydremia,  edema  develops, 
with  exudation  of  serous  fluids  into  the  body-cavities  and  the  subcuta- 
neous cellular  tissues,  particularly  of  the  dependent  portions  of  the 
body.  In  this  manner  the  accumulation  of  fluid  in  the  abdominal 
cavity  may  sometimes  be  explained,  although,  as  a  rule,  it  is  dependent 
upon  an  extension  of  the  cancer  to  the  peritoneum,  or  an  occlusion 
of  branches  of  the  portal  vein.  The  color  of  the  skin  grows  pale-yellowish 
even  in  the  absence  of  icterus;  the  skin  becomes  atrophic,  dry,  and 
desquamates,  oAnng  to  a  deficient  secretion  of  sweat  and  sebaceous 
material. 

It  is  possible  to  raise  the  skin  in  large  folds.  The  adipose  layer 
disappears  rapidly,  and  remains  intact  in  rare  cases  only  (Frerich,  6p- 
polzer).  The  patient  may  become  fatigued,  dyspneic,  and  complain 
of  palpitation;  others  become  irritable,  and  cannot  sleep  well  even 
though  pain  is  absent.  Their  mental  faculties  become  impaired,  they 
slowly  relapse  into  stupor,  and  die  in  coma. 

On  physical  examination  the  chief  symptoms  of  the  disease  -uill 
be  discovered  in  the  hver.  With  few  exceptions,  the  organ  is  enlarged 
in  part  or  as  a  whole.  If  the  tumor  develops  in  the  interior,  or  on 
the  diaphragmatic  surface  of  the  hver,  it  cannot  be  palpated;  in  the 
latter  case  the  tumor  may,  however,  protrude  below  the  costal  arch 
on  deep  inspiration,  and  in  this  way  be  detected.  Occasionally  a  general 
enlargement  of  the  hver  can  be  determined,  and  presents  a  smooth  surface 
of  increased  resistance  to  the  touch.  This  occurs  particularly  when 
the  tumor  is  situated  in  the  interior  of  the  organ,  as  is  frecjuently  the 
case  in  infiltrating  carcinomata  and  sarcomata.  In  massive  carcinoma 
the  hver  is  usually  as  hard  as  a  board.  If  many  nodules  are  present 
the  surface  is  rough,  as,  for  instance,  in  those  forms  of  carcinoma  and 
adenoma  that  develop  near  the  surface.  In  cases  of  this  character 
the  margin  is  not  sharp  and  clean  cut,  but  nodular,  thickened,  and 
projecting.  This  is  seen  especially  in  secondar>-  ttmiors,  but  may  also 
occur  in  primary  carcinomata,  and  especially  adenocarcihomata.  De- 
pressions in  the  nodules  are  rarely  determinable,  but  sometimes  the  latter 
show  a  varying  consistency  according  to  the  character  and  stage  of  devel- 
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opment;  tliiis,  primary  carcinomata  are  usually  denser  than  secondary 
carcinomata.  The  latter,  if  they  are  of  the  scirrhous  type,  may  also 
feel  very  hard;  more  frequently,  however,  they  are  metastases  from 
medullar}'-  or  gelatinous  carcinomata,  or  lymphosarcomata,  etc.,  so 
that  they  feel  softer  than  the  surrounding  tissue,  and  may  even  simulate 
fluctuation.  The  latter  sensation  is  also  experienced  if  softening  of 
metamorphosis  into  cavernous  tissue  occurs,  or,  finally,  if  hemorrhage 
occurs  and  leads  to  the  formation  of  cavities  filled  Anth  blood.  As 
a  rule,  the  nodules  are  of  different  size,  sometimes  large  and  constituting 
the  primary  foci,  while  around  will  be  found  a  large  number  of  smaller 
nodules.  In  enlargements  of  the  liver  Anthout  change  of  its  form,  as 
w^ell  as  in  that  enlargement  that  occurs  ^^dth  the  development  of  nodules, 
large  tumors  are  found  that  extend  deep  into  the  abdomen,  below  the 
imibilicus  and  as  far  as  the  crest  of  the  ilium,  or  even  to  Poupart's  liga- 
ment, and  very  far  toward  the  left.  They  may  fill  the  greater  part 
•of  the  abdomen.  In  slight  degrees  of  development  the  diaphragm 
is  pushed  upward  so  that  on  percussion  the  margin  of  the  lung  wall 
be  found  higher  than  normal.  The  latter  is  particularly  true  in  cases 
in  wliich  the  tumor  is  very  large,  and  cannot  expand  into  the  abdomen; 
.also  if  ascites  is  present.  Meteorism  may  occasionally  cause  the  same 
picture.  In  one  case  that  I  observed  the  margin  of  the  hver  barely 
protruded  below  the  costal  arch  in  the  mammiUary  line,  while  there 
was  at  the  same  time  a  large  area  of  dulness  in  the  lower  part  of  the 
thorax  on  the  right  side,  that  extended  very  far  upward.  The  reason 
for  this  was  an  adhesion  between  the  lower  margin  of  the  organ  and 
the  parietal  peritoneum.  The  adhesive  bands  consisted  of  connective 
tissue,  infiltrated  vnth  the  carcinomatous  growth. 

In  secondary  carcinomata  very  large  livers  are  often  felt,  covered 
with  many  soft  nodules.  In  massive  primary  carcinoma  and  sarcoma, 
and  in  infiltrating  carcinoma  and  sarcoma,  the  liver  is  usually  large 
and  smooth.  In  those  forms  of  carcinoma  and  mahgnant  adenoma 
that  are  comphcated  by  cirrhosis  the  hver  is  not  very  much  enlarged, 
but  very  nodular. 

Sometimes  the  enlargement  of  the  hver  can  be  seen.  The  right 
hypochondrium  may  bulge  and  protrude,  and  the  outhnes  of  the  Hver 
may  be  determined'  through  the  thin  abdominal  walls ;  occasionally  the 
nodules  even  may  be  distinguished.  On  palpation  (which  should  be 
carried  out  as  described  on  page  390)  the  outhne  of  the  tumor  can  usually 
be  distinguished  more  distinctly  than  by  percussion,  and  the  single 
nodules  may  be  felt.  At  the  same  time  the  character  of  the  pain  which 
carcinomatous  nodules  often  give  on  pressure  should  be  noted ;  the 
pecuharities  as  to  consistency,  fluctuation,  etc.,  should  be  determined. 
Occasionally  respiratory  friction  sounds  or  grating  may  be  heard  by 
means  of  the  stethoscope  placed  over  the  hver,  a  frequent  comphcation 
of  carcinoma  of  the  liver.  It  is  also  stated  by  some  that  the  nodules 
give  this  pecuhar  grating  when  they  are  palpated. 

In  carcinoma  of  the  gall-bladder  and  the  bile-ducts  the  hver 
is  also  generahy  enlarged.  The  surface  is  smooth,  particularly  if  bihary 
stasis  is  present.  The  hver  enlarges  as  a  result  of  the  dilatation  of  the 
intrahepatic  bile-passages,  and  if  the  condition  exists  for  a  long  time, 
the  consistency  of  the  organ  increases,  owing  to  the  development  of 
bihary  cirrhosis.  As  a  rule,  the  organ  is  not  large,  as  in  cancer  of  the 
hver.     In  the  place  of  the  gall-bladder  a  large,  nodular,  sensitive  tumor 
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is  often  folt  protrudiiip;  Ik'Iow  tho  niarpfiu  of  tho  liver,  particularly  if 
gall-stones  or  hydrops  are  |)resent.  In  other  ea.ses  it  is  (liflieult  to  pali>ate 
the  tumor,  owing  to  its  situation  beneath  the  liver.  If  the  abdominal 
walls  are  very  much  relaxed,  however,  it  is  usually  possible  to  feel  it. 
Tumors  of  the  eommon  and  hepatie  duet  cannot  be  palpated.  In  ca.se 
of  occlusion  of  the  former,  the  bile  accumulates  in  the  gall-bladder 
so  that  this  viscus  can  be  felt  as  a  dense,  elastic  fluctuating  ma-ss.  In 
addition  to  the  tumor  of  the  gall-bladder,  meta-static  nodules  are  fre- 
(juently  felt  in  other  parts  of  the  liver.  (Occasionally  a  large  nodular 
or  flat,  ridge-like  tumor  starts  from  the  gall-bladder. 

In  the  event  that  ascites  is  present,  the  jjulpation  of  the  tumor, 
whether  it  is  a  neoplasm  of  the  liver  or  of  the  bile-pa.ssages,  is  difficult. 
Palpation,  however,  is  possible  if  the  patient  is  instructed  to  lie  on 
the  left  side,  or  if  the  ascitic  fluid  is  first  evacuated.  Sometimes  it 
is  possible  to  distinguish  the  presence  of  a  tumor  by  ballottement,  when 
only  a  tihin  layer  of  fluid  is  present. 

From  the  beginning  of  the  trouble,  or  po.ssibly  soon  after,  the  patient 
complains  of  jiain  in  the  liver,  frequently  preceded  by  a  feeling  of  pressure 
and  fulness  in  the  hepatic  region.  This  pain  may  appear  spasmodically 
or  may  be  continuous.  It  radiates  from  the  right  hypochondrium  or 
epigastrium  into  the  chest,  the  abdomen,  or  the  back.  Pain  in  the  right 
shoulder  is  also  complained  of.  Skorna  describes  a  case  of  primary 
cancer  of  the  liver  in  which  pain  was  present  only  in  this  location.  [A 
case  has  been  reported  by  ^lackenzie  *  of  a  woman,  aged  twenty-four, 
suffering  from  carcinoma  of  the  liver.  One  of  the  prominent  symptoms 
had  been  neuralgia  of  the  right  arm,  which  .Mackenzie  attributed  to 
the  anastomotic  connection  between  the  phrenic  and  the  fourth  and  fifth 
cervical  nerves,  branches  from  the  latter  of  which  supply  the  shoulder 
and  upper  arm. — Ed.]  Spontaneous  pain,  as  well  as  pain  on  pressure, 
is  observed  particularly  in  cases  in  which  the  cancer  is  situated  on  the 
surface  of  the  organ,  and  thus  irritates  the  peritoneum  and  the  nerves 
of  the  liver  capsule.  Tumors  situated  in  the  interior  of  the  organ  may 
also  cause  pain  by  irritation  of  the  nerves  that  enter  the  liver  with  the 
arteries,  or  by  causing  rapid  enlargement  of  the  organ,  and  a  consequent 
tension  of  the  serosa.  Pain  of  this  kind  may  be  very  annoying  to  the 
patient,  rob  him  of  his  sleep,  and  in  this  manner  hasten  the  general 
collapse. 

S}Tnptoms  of  compression  and  obstruction  may  be  subdi^•ided  into 
those  that  occur  in  the  bile-passages  and  those  that  occur  in  the  blood- 
vessels. Occlusion  of  bile-passages  is  particularly  seen  in  carcinomata 
that  start  from  the  common,  hepatic,  or  cystic  ducts,  or  from  the  gall- 
bladder. Intrahepatic  tumors  may  lead  to  this  obstruction  either  by 
occluding  a  large  number  of  bile-passages,  by  compre.ssion,  or  by  direct 
growth,  or  by  infiltrating  the  porta  hepatis,  causing  cancerous  degen- 
eration of  the  glands  of  the  hilum;  or,  finally,  by  compression  of  the  large 
bile-ducts  on  the  lower  surface  of  the  liver.  Such  a  condition  always 
results  in  icterus.  At  first  there  is  a  yellowish  discoloration  of  the  sclera, 
and  later  an  icteroid  discoloration  of  the  skin  and  mucous  membranes 
that  lead  to  the  black-green  color  of  melas  icterus.  The  urine  contains 
bile-pigment,  bile-acids,  and  albumin,  as  in  other  forms  of  icterus  from 
stasis.  If  the  cancer  is  situated  in  the  common  duct,  complete  occlusion 
of  bile  usually  occurs.  None  of  the  bile  consequently  can  enter  the  in- 
*Brif.  Med.  Jour.,  Feb.  2.  1901. 
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testine,  and  characteristic  clay-colored,  whitish  or  gray  stools  are  the 
result.  These  are  frequently  covered  by  icteroid  mucus.  This  may  also 
be  the  case  in  cancerous  involvement  of  the  root  of  the  hepatic  duct.  If, 
on  the  other  hand,  the  bile-passages  are  not  completely  compressed  or 
occluded,  or  if  only  one  of  the  larger  branches  of  the  hepatic  duct  is  closed, 
icterus  of  the  skin  and  mucous  membranes  will  yet  occur,  and  bile- 
pigment  will  be  found  in  the  urine;  but  the  stools  vdVl  not  be  devoid  of 
color.  In  addition  to  bile-pigment,  I  have  repeatedly  found  urobilin  in 
the  urine,  even  if  the  bile  was  not  completely  excluded  from  the  intestine. 
If  the  occlusion  is  complete,  large  quantities  of  urobihn  are  voided. 
Some  carcinomata  and  sarcomata  never  produce  icterus,  particularly 
primary  massive  carcinomata;  at  the  same  time,  however,  there  may  be 
an  abundant  excretion  of  urobilin,  which  is  reduced  later,  owing  to  the 
cachexia,  deficient  nutrition,  and  the  decrease  in  the  formation  of  bile. 
It  seems  possible  that  the  excessii-e  urobilinuria  is  due  to  a  rapid  dis- 
integration of  red  blood-corpuscles.  [An  interesting  case  was  seen  during 
the  past  year  which  presented  a  high  degree  of  cachexia,  deep  jaundice, 
emaciation,  rapid  loss  of  weight  (from  120  to  96  pounds  -^-ithin  a  few 
weeks),  and  an  entire  absence  of  bile  and  bihary  acids  from  the  urine. 
There  was  constantly  present,  however,  a  marked  urobiHnuria.  The 
liver  seemed  normal  in  size,  and  a  few  days  before  the  operation  the  gall- 
bladder appeared  to  be  palpable.  On  incision  the  hver  was  found  to  be 
normal,  while  the  gall-bladder  contained  a  number  of  small  hard  calculi. 
Impacted  in  the  cystic  duct  was  a  large  single  stone.  There  was  no 
malignant  gro'U'th  evident  either  in  the  hver  or  in  the  gaU-bladder,  the 
latter  being  subjected  to  a  thorough  microscopic  examination.  The 
patient  recovered  from  the  operation,  and  both  the  jaundice  and  the 
urobiHnuria  promptly  abated,  and  soon  disappeared. — Ed.]  Sometimes 
in  the  intrahepatic  form  of  tumor  icterus  is  so  slight  that  it  is  not  recog- 
nized; only  in  the  presence  of  a  yeUowish  or  bro^mish  color  of  the  skin, 
and  especially  of  the  sclera,  or  in  case  bilirubin  can  be  detected  in  the 
newly  Avoided  urine,  can  stasis  of  bile  be  diagnosed.  An  intense  form 
of  icterus  may,  on  the  other  hand,  be  caused  by  the  simultaneous  presence 
of  gall-stones  and  the  development  of  carcinoma  of  the  liver.  Such  an 
occurrence  is  by  no  means  rare,  and  is  seen  especially  in  combination 
T\dth  tumors  of  the  bile-ducts. 

Neoplasms  that  cause  a  complete  retention  of  bile,  particularly  those 
that  develop  in  the  common  duct,  sooner  or  later  lead  to  hepatargy, 
(cholemia),  characterized  by  hemorrhages  into  the  skin  and  mucous 
membranes,  epistaxis,  hematemesis,  bloody  stools,  etc.  The  patient 
becomes  exhausted  and  even  more  anemic  than  can  be  accounted  for  by 
the  deleterious  action  of  the  bile-constituents  on  the  blood.  As  a  result 
of  the  damage  to  the  liver-ceUs  due  to  the  biliary  cirrhotic  change  the 
secretion  of  bile  is  diminished,  consequently  the  icteric  color  becomes 
less  intense.  Death  usually  results,  less  as  a  consequence  of  the  malig- 
nant cachexia  than  from  the  disturbances  within  the  liver  parenchyma. 

In  carcinomata  situated  near  the  orifice  of  the  common  duct,  the  duct  of  Wir- 
sung  may  be  occluded,  and  in  this  manner  the  pancreatic  juice  may  be  excluded 
from  the  intestine.  Further,  there  -n-ill  be  dilatation  of  the  pancreatic  duct  and 
a  prohferation  of  the  connective  tissue  of  the  pancreas.  Similar  conditions  may 
be  caused  by  a  carcinoma  of  the  pancreas  which  develops  in  the  head  of  the  organ, 
involves  the  papiUse,  and  occludes  the  common  duct  secondarily.  The  occlusion 
of  the  common  duct  leads  to  defective  intestinal  digestion,  and  consequently  to 
deficient  assimilation  of  fluid.     In  this  way  it  will  accelerate  the  death  of  the  patient. 
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Neoplasm?;  of  tho  liver  may  involve  the  blood-vessels,  and  amonp; 
them  tlie  portal  \'ein,  the  inferior  \'ena  caxa,  the  hepatic  vein,  and,  rarely, 
the  hepatic  artery.  The  portal  vein  may  either  he  compressed  by  tumors 
of  the  liver,  its  branches  beinp;  individually  involved,  or  the  capillary 
system;  or  it  may  be  occluded  by  means  of  tho  formation  of  a  new- 
fjrowth  which  may  penetrate  the  walls  of  the  vessel.  Finally,  carcino- 
matous masses  may  (.levelop  at  the  hilum  of  the  liver  and  tliere  (jcelude 
the  vein.  The  result  of  all  these  occurrences  is  stasis  in  the  portal  system, 
evidenced  by  ascites,  less  frecjuently  by  tumor  of  the  spleen,  icterus,  and 
hemorrhap;es  into  the  intestine.  Sometimes  ectasics  of  collateral  venous 
branches  occur.  Certain  cirrhotic  changes  may  also  be  concerned  in  the 
occlusion  of  the  portal  vein.  Among  these  arc  the  processes  which  we 
have  already  described,  including  such  forms  of  cancer  of  the  liver  as 
adenocarcinoma,  carcinomatous  cirrhosis,  etc.  Ascites  soon  results  from 
all  these  conditions,  so  that  the  diagnosis  of  simple  cirrhosis  maybe  made; 
particularly  is  this  true  in  the  case  of  malignant  adenomata.  Analogous 
changes  in  the  inferior  vena  cava  lead  to  stasis  in  the  veins  of  the  legs, 
anasarca,  and  dilatation  of  the  subcutaneous  veins  of  the  abdomen  (which 
act  as  collateral  paths).  The  portal  vein  is  usually  involved  at  the  same 
time.  If  occlusion  or  compression  of  the  hepatic  vein  occurs,  the  stasis 
of  blood  will  extend  to  the  portal  system,  and  there  cause  the  symptoms 
enumerated  above.  Symptoms  of  stasis  in  the  portal  vein  are  particu- 
larly apparent  in  cases  of  carcinoma  of  the  liver  that  are  complicated 
by  weakness  of  the  heart,  for  in  these  cases  the  flow  of  blood  to  the  heart 
and  the  lungs  is  insufficient. 

If  malignant  growths  make  their  way  into  the  vena  cava  or  the  hepatic 
veins,  metastases  are  frequently  formed  in  the  lungs  and  in  other  organs 
as  a  result.  The  appearance  of  metastases  in  remote  parts  of  the  body 
is  comparatively  rare  in  primary  carcinomata  of  the  liver,  particularly  in 
the  massive  forms  that  run  an  acute  course.  This  also  applies  to  the 
cases  of  malignant  adenoma  that  are  complicated  by  cirrhosis.  In  the 
nodular  form  of  carcinoma,  however,  metastasis  is  a  frequent  occurrence, 
and  secondary  tumors  of  the  liver,  in  particular,  show  a  tendency  to 
spread  by  way  of  the  blood-  and  h'mph-channels.  Secondary  more 
frequently  than  primary  cancers  of  the  liver  are  carried  to  other  organs 
through  the  blood.  Primary  gro^^i:hs  seem  to  have  a  predilection  for 
the  lymph-channels  at  the  hilum,  so  that  carcinomatous  infiltration  of 
portal  lymph-glands  or  of  mesenteric  and  retroperitoneal  glands  fre- 
quently occurs. 

Extension  of  the  cancer  to  the  peritoneum  occurs  particularly  in 
secondary  growths;  only  the  nodular  form  of  primary  cancer  seems  to 
bring  this  about.  Thus  ascites,  which  is  so  frecpent  in  secondary  carci- 
noma, may  be  explained,  for  we  often  see  the  development  of  small  cancer 
nodules  all  over  the  peritoneum,  or  a  cancerous  infiltration  of  the  mesen- 
tery. The  exudate  may  be  so  abundant  that  aspiration  becomes  neces- 
sary-. In  the  fluid  will  be  found  leucocytes  and  large  cells  whose  proto- 
plasm gives  a  gh'cogen  reaction.  Red  blood-corpuscles  are  also  fre- 
quently found.  In  fact,  the  whole  fluid  may  be  hemorrhagic  from  small 
hemorrhages  that  originate  in  the  nodules  of  neoplasm.  The  percentage 
of  albumin  and  the  specific  gravity  of  the  exudate  vary  greatly;  if  the 
carcinomatosis  and  the  chronic  inflammation  of  the  peritoneum  are  the 
primary  causes  of  the  exudation,  or  if  there  is  congestion  of  the  portal 
vein,  general  dropsy  \\\\\  complicate  the  condition.     If  icterus  is  present. 
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the  ascitic  fluid,  of  course,  contains  bilirubin;  urobilin  may  also  be  found 
in  the  effusion.  If  cancerous  nodules  upon  the  surface  of  the  liver  degen- 
erate, severe  hemorrhages  may  occur  into  the  abdominal  cavity,  so  that 
it  is  sometimes  found  filled  with  blood.  In  addition  to  other  symptoms 
of  exudate  and  the  characteristic  signs  of  adhesions  between  abdominal 
organs,  etc.,  cancerous  masses  may  frequently  be  felt  in  the  peritoneum. 
They  present  the  sensation  of  nodular  masses,  sensitive  to  pressure;  the 
mesentery  may  be  converted  into  a  nodular  strand  running  transversely 
across  the  upper  portion  of  the  abdomen.  Peritonitic  friction  sounds 
may  be  heard  and  felt  at  the  anterior  surface  of  the  Uver  provided  the 
organ  is  not  separated  from  the  abdominal  wall  by  fluid.  Adhesions  with 
other  organs,  particularly  the  intestine,  are  also  found  in  carcinoma. 
In  carcinoma  of  the  gall-bladder  the  fundus  may  be  adherent  to  the 
duodenum  and  lead  to  twisting  and  stenosis  of  the  intestine,  causing 
S5miptoms  of  gastric  ectasy  (Ewald).  In  secondary  carcinoma  adhesions 
frequently  form  with  the  diaphragm,  which  becomes  perforated.  In 
this  way  a  right-sided  pleurisy  may  develop.  The  inflammation  may  be 
serofibrinous  or  complicated  by  carcinomatosis.  A  serous  exudate  is 
formed  that  compresses  the  lung  and  causes  dulness,  dislocates  the  heart, 
produces  dyspnea,  etc.  The  most  dangerous  exudates  are  those  that  are 
caused  by  the  perforation  of  a  gangrenous  carcinoma  nodule  into  the 
pleura. 

Leichtenstern  has  called  attention  to  a  swelling  of  the  jugular  gland 
that  is  occasionally  observed.  In  primary  carcinoma  this  sign  is  not 
always  present.  [Jarchette  *  details  two  cases  of  carcinoma  of  the  hver 
in  which  an  early  sign  was  enlargement  of  the  supraclavicular  and  cer- 
vical glands.  He  found  that  the  enlarged  inguinal  gland  in  two  cases  of 
abdominal  carcinoma  did  not  show  any  metastasis,  merely  a  sclerotic 
change,  consisting  in  a  substitution  of  connective  for  the  adenoid  tissue. 
He  concludes  (1)  that  enlargement  of  the  left  supraclavicular  gland  is  an 
occasional  sign  of  carcinoma  of  the  abdomen  and  should  always  be  looked 
for;  (2)  this  enlargement  may  occur  in  carcinoma  of  other  abdominal 
organs  than  the  stomach;  (3)  its  appearance  may  be  early  enough  to  be 
an  aid  in  diagnosis;  (4)  the  appearance  of  a  metastasis  in  the  supra- 
clavicular glands  is  readily  recognized  without  a  microscopicexamination; 
(5)  slight  enlargement  of  the  supraclavicular  and  cervical  glands,  and 
increase  in  their  consistency,  are  frequently  observed  in  cancer,  but  are 
usually  not  due  to  metastasis,  and  are  not  of  diagnostic  importance. — Ed.] 

If  marked  cirrhotic  changes  are  also  present  in  the  liver  parenchyma 
symptoms  of  stasis  in  the  portal  system  make  their  appearance :  ascites, 
tumor  of  the  spleen,  hemorrhages  into  the  stomach  and  intestine,  and 
occasionally  profuse  diarrheas.  The  liver  is  not  much  enlarged, — in  fact 
it  may  be  smaller  than  usual,^and  is  hard  and  nodular;  sometimes  it  is 
possible  to  feel  smaller  nodules  that  correspond  to  the  cirrhotic  areas  and 
larger  areas  that  correspond  to  the  carcinomatous  nodules. 

The  symptoms  presented  by  disease  of  other  organs  are  primarily 
caused  by  the  main  complications  of  carcinoma  as  described  above: 
cachexia,  enlargement  of  the  liver,  stasis  of  the  blood  and  biliary  circu- 
lations, metastases  of  the  neoplasm,  etc.  General  disturbances  of  health, 
such  as  weakness,  emaciation,  and  anemia,  may  be  caused  by  the  cachexia 
and  by  the  deficient  assimilation  or  ingestion  of  food,  or  may  be  the  result 
of  loss  of  blood. 

*  Deutsch.  Archiv  f.  klin.  Med.,  Bd.  lxvii. 


XKOPLASMS.  779 

In  some  cases  fever  is  seen.  This  may  Ik-  either  remitteiit,  intcriuit- 
tcnt,  or  irrejjular.  It  may  be  due  to  complifatiiif;  iiilhimmations,  par- 
ticularly to  cholaiij^itis;  this  is  noticecl  with  particular  freciuency  in 
carcinomata  of  the  bile-passages.  [Hawthorne  mentions*  a  case  of 
carcinoma  of  the  liver  with  distinct  febrile  reaction,  and  points  to  the 
fact  that  this  si^n  is  not  therefore  distinctive  of  impacted  {^all-stone, 
abscess,  and  other  inflanunatory  conditions.  A  iliaj^nosis  based  chiefly 
on  the  existence  of  fever  is,  he  insists,  always  open  to  error. — Kn.] 

.Vchard,  in  a  patient  with  fever  suffering  from  liepatic  carcinoma,  found  Sta- 
pliyl(H'(H(iis  all)us  in  l)Iood  aspirated  from  tlie  liver.  Hanot  fotmd  streptococci 
in  u  ca-so  of  scroiidary  carcinoma  of  the  liver  with  cholangitis  that  was  complicated 
by  t'cver  anil  icti-rns. 

In  some  cases  a  l(jnf2;-conliiuu'd  fever  is  seen  that  cannot  be  traced  to 
any  inflammatory  cause;  here  the  rise  of  temperature  must  be  due  to  the 
rapid  proliferation  of  the  tissues  and  the  formation  and  absorption  of 
large  cjuantities  of  toxic  material.  This  t3'pc  of  fever  is  frequently 
seen  in  cases  of  primary  carcinoma  that  grow  rapidly,  and  in 
extended  metastases  in  the  liver.  Sarcomata,  too,  show  a  chronic  type 
of  fever,  particularly  lymphosarcomata;  Ebstein  has  called  the  fever  in 
the  latter  form  chronic  recurrent  fever. 

In  the  blood  a  decrease  in  the  number  of  red  blood-corpuscles  will  be 
seen;  their  number  may  be  reduced  even  to  600,000.  At  the  same  time 
there  is  a  corresponding  decrease  of  the  blood-pigment,  of  the  specific 
gravity,  and  of  the  alkalinity.  The  white  cells  may  be  increased  in 
proportion  to  the  red  cells;  occasionally  they  are  absolutely  increased. 
Poikilocytosis  is  seen  in  the  severe  cases.  Rarely  there  is  a  concentration 
and  thickening  of  the  blood  owing  to  impoverization  of  the  water-supply 
of  the  body  following  deficient  ingestion  or  profuse  diarrheas  (Leichten- 
stern). 

In  the  region  of  the  heart  the  signs  of  dilatation,  of  exudation  into  the  peri- 
cardium, or  anemia  are  occasionally  detected.  The  lieart  action  is  weak  toward 
the  end  of  tlie  disease  and  the  pulse  correspondingly^  small,  rapid,  and  irregular; 
edema  may  appear  in  the  dependent  parts  of  the  body.  Sometimes  thromboses 
form  in  the   femoral   veins. 

The  respiration  is  sometimes  affected  by  the  development  of  a  right-sided 
pleuritis  following  perforation  of  a  carcinoma  through  the  diaphragm  or  by  the 
development  of  metastases  in  the  lungs  following  the  entrance  of  tumors  into  the 
hepatic  vein  or  the  inferior  cava.  Finally,  hypostatic  pneumonia  and  hydrothorax 
may  occasionally  develop. 

The  disturbances  of  the  organs  of  digestion  are  particularly  important. 
The  appetite  is  lost  at  an  early  period  of  the  disease  and  the  secretion 
of  gastric  juice,  particularly  of  the  hydrochloric  acid,  is  reduced.  Some- 
times vomiting  occurs  as  a  result  of  irritation  of  the  peritoneum  or  as  a 
result  of  irritation  of  the  nerves  of  the  liver  ;  it  may  also  be  due  to 
traction  or  irritation  on  the  pylorus  by  adhesions.  Intestinal  digestion 
is  also  disturbed,  particularly  if  the  bile  cannot  enter  the  duodenum  or 
if  an  insufficient  quantity  of  bile  is  formed  in  the  fiver.  As  a  result 
there  are  decomposition  of  the  intestinal  contents,  meteorism.  and  the 
passage  of  disagreeable  gases;  undigested  food  is  passed  in  the  stools; 
these  contain  very  little  bile  or  none  at  aU.  but  much  of  the  calcium  and 
magnesium  salts.  As  a  rule,  the  patients  cannot  digest  meats  and  fats 
as  well  as  milk  and  carbohydrate  foods. 

*  BHt.  Mid.  Jour.,  Mar.  16,  1901. 
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In  the  beginning  the  bowels  are  constipated,  this  condition  perhaps 
being  due  to  stasis  in  the  portal  system;  later  in  the  disease  diarrhea  and 
constipation  alternate.  At  the  same  time  the  symptoms  of  a  severe 
catarrh  of  the  colon  develop,  accompanied  by  ulcerations  of  the  mucosa. 
Death  may  be  hastened  by  the  profuse  diarrheas  that  follow  the  devel- 
opment of  these  lesions. 

The  spleen  in  many  cases  is  small  and  atrophic,  especially  if  there  is 
an  absence  of  stasis  in  the  portal  system.  In  the  forms  of  cancer  that 
develop  slowly  the  organ  may  be  swollen,  particularly  if  the  cancer  is 
comphcated  by  cirrhosis  of  the  liver.  In  manj^  cases  the  size  of  the  spleen 
remains  normal.     Metastases  are  rarely  found  in  the  organ. 

In  case  there  is  ascites,  or  if  too  little  w^ater  is  taken,  or  if  there  are 
profuse  diarrheas,  the  urine  may  be  much  reduced  in  quantity;  only  half 
a  liter  may  be  voided  per  diem.  The  color  is  dependent  upon  the  presence 
or  absence  of  bile-pigment  and  of  urobihn ;  these  bodies  are  often  excreted 
in  large  quantities.  Urobihn  is  excreted  in  those  cases  of  carcinoma  that 
develop  and  disintegrate  rapidly  or  in  those  that  are  complicated  with 
cirrhosis;  bile-pigment  is  found  whenever  the  bile-ducts  are  occluded 
by  the  tumor.  The  bile  constituents  irritate  the  kidneys  so  that  a  httle 
albumin  is  often  passed,  also  a  few  tube-casts  and  epithehal  cells.  In 
melanosarcoma  melanin  is  found  in  the  urine,  coloring  it  dark  brown ;  or 
it  may  be  present  in  its  leuco-combination,  and  may  be  converted  into 
melanin  by  contact  wdth  oxidizing  substances  such  as  bromin-water. 
If  decomposition  in  the  intestine  is  very  great,  the  aromatic  substances 
of  the  urine  are  increased;  in  such  cases  indoxyl,  phenol,  and  the  ethereal 
sulphates  in  general  are  found  in  considerable  quantities.  The  total 
daily  excretion  of  nitrogen  and  the  quantity  of  urea  appear  to  be  dimin- 
ished. 

The  disturbances  of  the  nervous  system  are  caused  in  part  by  the 
neoplasm;  pain  in  the  region  of  the  hver  is  caused  directly  by  irritation 
of  the  nerves ;  pain  in  the  shoulder  is  caused  by  radiation  along  the  path 
of  the  phrenic  and  the  cervical  nerves.  Sometimes  attacks  of  hepatic 
colic  are  seen  that  may  be  due  to  the  impaction  of  gall-stones  or  of  tumor 
masses  in  the  ducts,  or  to  irritation  of  these  passages  by  such  bodies. 
The  patient  becomes  irritable,  there  is  loss  of  sleep,  a  decrease  in  the 
mental  faculties  and  powers ;  later  there  is  stupor,  delirium,  and  possibly 
coma  (cancer-coma  or  cholemia). 

The  skin  is  a  pale  yellow  in  simple  cachexia,  yellow  to  blackish-green 
in  icterus.  In  the  latter  case  there  are  scratches  and  small  hemorrhages. 
As  a  rule,  the  skin  is  flaccid,  dry,  and  peehng.  Decubitus  may  develop, 
and  toward  the  end  edema  may  supervene. 

According  to  the  locahzation  and  the  nature  of  the  tumor,  the  patho- 
logic picture  may  vary  greatly.  It  is  probably  carrying  subdivision  too 
far,  however,  to  formulate  a  dyspeptic,  an  icteric,  a  cachectic,  even  a 
painful  form,  as  has  been  done  by  Hanot  and  Gilbert. 

Prognosis. — The  prognosis  is  absolutely  unfavorable,  except  in  those 
rare  cases  in  which  a  neoplasm  is  so  situated  on  the  surface  of  the  hver 
that  it  can  be  removed  by  an  operation  and  the  disease  cured  in  this  way 
(Sklifosowski,  Bardeleben,  and  others). 

In  massive  carcinoma,  sarcoma,  and  those  forms  of  nodular  carcinoma 
that  increase  and  develop  rapidly,  the  course  is  very  rapid,  and  leads  to 
death  within  a  few  weeks  or  months.  In  adenocarcinomata  comphcated 
by  cirrhosis  the  course  of  the  disease  is  slower. 
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Diagnosis.  It  is  often  impossiblo  to  cicterminc  tho  nature  of  the 
noopliisiii.  We  will  frequently  have  to  ront(>nt  ourselves  with  estab- 
lisjiiiii:;  the  presenec  of  a  tumor. 

In  the  case  of  carciuoinata  and  sarcomata  which  produce  a  large  and 
smooth  swcdliiij^  of  tiic  liver,  hypertrophic  cirrhosis  of  the  liver,  amyloid 
(iep;eneratioii,  deep-seated  echiiiococciis  disease,  f»r  al)scesses  will  have  to 
h(>  considered  as  well  as  occlusion  of  the  connnoii  or  the  hei)atic  du(;t  by 
a  »j;all-stone,  leukemia,  and  other  conditions.  The  rapid  lo.ss  of  strength, 
the  age  of  the  patient,  the  ab.scMice  of  biliary  stasis  and  such  etiologic 
factors  as  alcohol,  malaria  or  syphilis,  tuberculosis,  persistent  suppiua- 
tion,  gall-stone  colic,  etc.,  will  all  speak  in  favor  of  tumor  of  the  liver;  the 
blood  picture,  the  rapid  growth  of  the  swelling  without  fluctuation,  or 
the  as|)iration  of  a  characteristic  fluid,  will  all  assist  in  arriving  at  a  con- 
clusion. 

In  nodular  carcinoma  and  sarcoma  a  priniar}' focus  is  sometimes  pres- 
ent. If  no  such  focus  can  be  fouiul,  echinococcus  cysticus  or  alveolaris 
(particularly  the  latter),  cystic  liver,  cysts  of  the  bile-ducts  following 
intrahepatic  cholelithiasis,  S3^philis,  abscesses,  etc.,  must  all  be  consid- 
ered. In  echinococcus  the  age  of  the  patient,  local  conditions,  fluctua- 
tion, exploratory  puncture,  the  hardness  of  the  tumor  (echinococcus 
alveolaris),  will  enable  us  to  make  the  differential  diagnosis.  Cystic 
liver  is  usually  a  chronic  condition  that  produces  few  symptoms.  Occa- 
sionally attacks  of  colic  precede  the  formation  of  cysts  of  the  bile- 
passages  and  give  a  clue.  Syphilis  of  the  liver  is  principally  found  in 
young  individuals  in  whom  a  history  of  specific  di.sease  or  some  typical 
symptoms  will  aid  in  making  the  diagnosis.  Abscesses  can  also  be  diag- 
nosed from  the  history,  and  the  appearance  of  inflammatory  symptoms, 
and  from  an  examination  of  the  aspirated  fluid. 

It  is  often  difficult  to  differentiate  simple  cirrhosis  from  cirrhosis 
complicated  by  cancer.  The  rapid  loss  of  strength,  the  nodular  char- 
acter of  the  liver  surface,  and  the  absence  of  a  tumor  of  the  spleen  will 
enable  us  to  make  this  diagnosis. 

Sarcomata  of  the  liver  are  to  a  great  extent  secondary  growths.  In 
melanotic  sarcoma  the  characteristic  primary  tumor  will  usually  be  found 
in  the  choroid  or  the  skin;  in  other  forms  the  primary  tumor  will  be  seen 
in  other  possibly  more  accessible  parts  of  the  body,  as  the  muscles,  bones, 
etc.  Their  malignancy  is  established  by  a  rapid  growth,  and  by  the  rapid 
loss  of  strength  suffered  by  the  patient.  In  melanotic  tumors  the  exam- 
ination of  the  urine  will  yield  positive  information. 

Neoplasms  of  the  gall-bladder  may  be  confounded  with  stagnation 
of  bile  due  to  gall-stones,  hydrops  of  the  gall-bladder,  and  filUng  of  the 
bladder  with  calculi.  Here  again  the  age  of  the  patient,  the  symptoms 
of  general  carcinomatosis,  the  nodular  consistency  of  the  tumor,  the  ex- 
tension of  the  groA\i:h  to  the  liver  and  the  bile-passages,  the  resulting 
icterus,  and  carcinomatosis  of  the  peritoneum  will  assist  in  the  diagnosis. 

Carcinoma  of  the  ductus  choledochus  and  the  hepatic  ducts  may 
be  confounded  with  simple  impaction  of  gall-stones.  In  this  condition, 
however,  the  exclusion  of  the  bile  from  the  intestine  is  not  so  complete; 
besides  the  long  duration  of  the  occlusion  and  its  persistency,  the  age  of 
the  patient,  the  presence  of  metastases,  ascites,  and  cachexia  all  speak 
for  cancer.  The  question  whether  or  not  a  cancer  of  the  pancreas  is 
closing  the  orifice  of  the  common  duct  is  a  difficult  one  to  answer.  In  a 
case  of  this  kind  the  absence  of  pancreatic  juice  from  the  intestine  would 
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be  manifested  by  deficient  lipolysis;  this  finding  would  not,  however, 
decide  positively  in  favor  of  such  a  diagnosis,  for  it  would  be  equally 
possible  for  a  carcinoma  of  the  common  duct  to  occlude  the  exit  of  the 
pancreatic  duct  secondarily.  From  the  standpoint  of  treatment  this 
question  is  an  insignificant  one. 

Examination  with  the  Rontgen  rays  may  give  some  information  in 
regard  to  tumors  that  are  so  situated  that  they  cannot  be  palpated.  This 
method  will  show  the  exact  location  and  the  size  of  the  tumor. 

Treatment. — Treatment  of  a  malignant  tumor,  as  a  rule,  can  only  be 
palliative;  In  exceptional  cases  surgeons  have  succeeded  in  extirpating 
a  growth  that  was  situated  favorably  for  operative  interference  and  in 
removing  all  diseased  tissue  so  completely  that  there  has  been  no  re- 
currence. 

I  must  refer  to  the  monographs  of  Langenbuch  and  von  Madelung  for 
the  description  of  the  different  cases  that  are  on  record,  the  methods  of 
operating,  etc. 

Hochenegg  and  von  Heidenhain  have  extirpated  a  carcinomatous 
gall-bladder  together  with  a  piece  of  carcinomatous  liver  tissue  for 
cancer  of  this  viscus.  P.  Bruns  removed  a  carcinomatous  nodule  from 
the  liver  and  reports  that  the  wound  healed  rapidly ;  the  nodule  had  been 
removed  for  diagnostic  purposes.  Liicke  probably  was  the  first  to 
remove  a  large  cancer  nodule  from  the  liver ;  during  this  operation  he  also 
removed  a  cancerous  lymph-gland  and  cured  his  case.  Very  few  success- 
ful operations  of  this  kind  have  been  performed  since  this  occasion. 
Several  surgeons  have  removed  adenomata  with  success  (Keen,  Fr. 
Schmidt,  v.  Bergmann,  Grube,  Triconi) ;  all  the  cases  published  were  not 
malignant. 

Skhfosowski  removed  a  pedunculated  sarcomatous  fibromyoma; 
V.  Bardeleben,  a  sarcoma  of  the  abdominal  wall  that  had  grown  into 
the  hver;  Israel  (angiosarcoma)  and  d'Urso  have  published  similar 
cases. 

We  know  from  the  experiments  of  Ponfick,  and  from  clinical  observa- 
tion in  destructive  lesions  of  the  liver,  that  life  can  be  carried  on  even 
though  large  pieces  of  the  liver  are  removed,  and  that  a  process  of  regen- 
eration and  of  hyperplasia  soon  replaces  the  loss.  We  may  hope,  there- 
fore, that  with  a  perfection  of  surgical  technique  it  will  soon  be  possible 
to  extirpate  larger  tumors  of  the  liver,  such  as  solitary  carcinomata  and 
sarcomata,  and  in  this  way  to  cure  many  cases.  [Kiimmell*  extir- 
pated successfully  a  hazelnut-sized  sarcoma  of  the  liver,  situated  near  the 
gall-bladder.  He  also  removed  a  large  wedge-shaped  piece  of  liver  tissue 
with  the  growth,  then  closing  the  wound. — Ed.]  The  most  popular 
method  so  far  has  been  to  excise  the  tumor  by  a  wedge-shaped  incision 
and  to  suture  the  edges  of  the  wound  to  the  abdominal  wall.  The  tumor 
has  also  been  first  attached  extraperitoneally  and  extirpated  in  the  course 
of  a  second  operation.  As  sepsis  seems  to  occur  more  readily  if  the  tumor 
is  situated  extraperitoneally,  it  is  best  to  close  the  wound  after  resection, 
possibly  with  the  aid  of  the  mesentery,  and  then  to  replace  the  parts. 

It  is,  however,  not  always  possible  to  operate,  and  treatment  must  be 
directed  toward  making  the  patient  as  comfortable  as  possible.  If  pain 
is  very  severe,  warm  or  cold  compresses  should  be  applied ;  if  peritoneal 
irritation  appears,  counterirritants  in  the  form  of  liniments,  tincture  of 
iodin,  etc.,  or  narcotics  must  be  employed.  For  the  sleeplessness  chloral, 
*  Aerztlich.  Verein  in  Hamburg,  Oct.   16,  1894. 
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sulphonal.  etc.,  can  he  <iiv('ii;  the  appctitr  can  \)r  stirnulutcd  hy  hydro- 
chloric acid,  tincture  of  cinchona,  pepsin,  etc.  These  remedies  will  at  the 
same  time  aid  difjestion.  The  administration  of  alkaline  waters,  usually 
indicated  in  afTections  of  the  liver,  should  he  avoided  (Karlsbad,  10ms, 
l";u'hin<i,  \'ichy)  and  constipation  should  he  treated  by  vegetable  laxa- 
tives, such  as  rhul)arb,  senna,  aloes,  etc.,  rather  than  with  sulphates. 

\'erv  nuu-h  will  depend  on  a  rational  refjulation  of  the  diet  and  the 
mode  of  life.  In  addition  to  warm  bathing  and  rest,  particularly  in 
icterus,  the  j)atient  should  be  kept  on  a  diet  that  does  not  ta.x  the  dif^estive 
(ir<:ans  too  nuich.  Milk  is  the  best  food  in  this  respect,  together  with  easily 
difiestible  amylaceous  foods,  as  soups,  gruels,  etc.  Larp;e  (juantities  of 
milk  should  be  avoitled,  Ijccause  they  may  cau.so  the  formation  of  large 
lumps  of  casein  in  the  stomach  and  hinder  digestion  in  this  way.  The 
milk  may  be  improved  by  the  addition  of  cream,  or  may  be  given  as 
koumiss,  l)uttermilk,  or  sour  milk.  Patients,  as  a  rule,  have  a  disgust  for 
meat,  and  it  does  not  agree  very  well  with  them.  In  case  of  great  de- 
composition of  the  intestinal  contents  milk  again  is  the  best  remedy,  as  it 
s(>ems  to  check  the  j)utrefacti()n  of  proteid  material.  The  preparations 
of  peptone  and  meat  extracts  are  not  so  suitable.  They  mav,  however, 
be  given  in  small  quantities  together  with  such  preparations  as  somatose, 
eucasin,  etc.,  as  they  stimulate  the  patient,  and,  owing  to  their  ready 
assimilability,  aid  in  maintaining  his  strength.  Fats  are  usually  not  well 
tolerated.  Food  should  be  administered  in  small  doses  and  frequently; 
i.  c,  about  every  three  hours. 
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LEUKEMIC  AND  LYMPHOMATOUS  TUMORS  OF  THE  LIVER. 

The  lesions  of  the  hver  seen  in  leukemia  and  in  pseudo-leukemia  are 
related  to  the  lesions  seen  in  tumor  formation.  This  is,  however,  not  the 
place  to  discuss  the  course  of  these  diseases  nor  their  treatment.  We  will 
therefore  limit  our  discussion  to  a  description  of  the  lesions  caused  by 
these  conditions  and  found  in  connection  with  other  diseases  of  the  liver. 

Leukemia  is  to-day  divided  into  two  forms,  the  acute  and  the  chronic. 
There  are  transition  stages  between  the  two,  though  etiologically  we  are 
as  yet  unable  to  differentiate  them.  Pathologic  germs  have  so  far  not 
been  found,  although  many  features  of  the  disease,  as  the  fever,  the  dis- 
tribution of  the  lesions  throughout  the  body,  their  starting-point  in  the 
fauces,  etc.,  point  to  a  parasitic  origin.  [Boinet*  has  reported  several 
cases  of  leukemia  that  point  to  an  infectious  etiology.  In  two  of  these 
cases  there  was  a  general  glandular  enlargement,  and  in  one  case  bacteria 
were  obtained  from  the  glands. — Ed.]  The  acute  form  is  variously 
described;  A.  Frankel  states  that  it  has  a  duration  of  from  two  and  one- 
half  to  sixteen  weeks;  others  state  that  it  lasts  much  longer.  According 
to  Frankel.  the  changes  in  the  blood  consist  chiefly  in  an  increase  of  the 
mononuclear  leucocytes,  and  constitute  a  lymphemia  or  a  lymphocy- 
themia;  others  claim  that  the  principal  abnormalities  consist  in  the  ap- 
pearance of  marrow-cells  and  of  polynuclear  elements. 

In  the  acute  forms,  at  all  events,  there  is  an  abundant  new-formation 
of  leucocytes  and  a  flooding  of  the  blood  with  young  cells  resembling 
l}Tnphocytes. 

In  the  chronic  forms  there  is  also  an  abundant  formation  of  white 
*  Wicn.  mcd.  Wocli.,  Nov.  3.  1900. 
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blood-corpuscles;  in  this  case  the  older  forms,  the  polynuclear  and  the 
eosinophilic  cells,  are  more  numerous.  Different  authors  (H.  F.  Miiller, 
Hindenberg)  have  shown  that  in  the  liver  capillaries  a  proliferation  of 
leucocytes,  with  the  formation  of  mitoses,  occurs;  this  is  usually  ex- 
plained from  the  fact  that  in  these  channels  the  blood  and  its  elements 
are,  comparatively  speaking,  at  rest,  and  that  in  this  way  the  develop- 
ment of  cell  division  is  favored.  In  addition  to  the  elements  named, 
the  so-called  myeloplaques,  giant-cells,  are  found;  their  origin  is  obscure. 

The  pathologic-anatomic  finding  in  the  liver  is  usually  that  of  general 
enlargement  of  the  organ.  The  surface  is  usually  smooth,  and  occasionally 
the  peritoneal  covering  is  roughened  from  infiltration  with  leucocytes. 
The  outline  of  the  organ  is  not  changed ;  its  consistency  is  dependent  upon 
the  degree  of  infiltration  and  its  weight  may  be  as  much  as  7  kg.  On 
transverse  section  a  lobulated  configuration  is  seen;  between  the  lobules 
are  wide,  swollen  bands  that  correspond  to  the  periportal  tissues;  in 
other  cases  gra5dsh- white,  soft  nodules  are  seen  that  contain  leukemic 
lymphomata.  These  white  spots  are  sometimes  very  well  developed, 
and  form  white  plates  on  the  surface  of  the  organ,  from  which  white  bands 
penetrate  the  interior  of  the  organ;  these  processes  may  also  start  from 
the  portal  branches,  shooting  out  from  them  into  the  liver  tissue  and 
forming  a  system  of  arborescent  ramifications  through  its  substance. 

The  portal  lymph-glands  are  frequently  enlarged.  At  the  same  time 
characteristic  changes  in  the  spleen,  the  bone-marrow,  and  the  lymphatic 
apparatus  are  seen. 

Microscopically,  the  most  characteristic  feature  is  the  accumulation 
of  leucocytes  in  the  periportal  connective  tissues,  extending  from  there 
between  the  columns  of  liver-cells  into  the  acini.  Round  cells  fill  the 
capillaries  within  the  liver  and  distend  them.  This  process  is  first  seen 
in  the  periphery  near  the  branches  of  the  portal  vein  and  gradually 
advances  toward  the  center  of  the  acinus.  Some  investigators  claim  that 
the  cell-columns  are  hyperplastic ;  liver-cells  are  seen  that  are  larger  than 
normal.  If  the  infiltration  with  leucocytes  occurs  in  this  manner  and 
reaches  a  considerable  degree,  the  liver-cells  become  compressed,  nar- 
rowed, and  undergo  atrophic  changes.  In  addition,  venous  stasis  occurs 
in  the  center  of  the  acini,  and  as  a  result  there  is  atrophy  of  this  area. 
The  hepatic  cells,  as  a  rule,  contain  a  large  quantity  of  iron  pigment  and 
present  the  picture  of  siderosis ;  this  is  due  to  the  great  disintegration  of 
red  blood-corpuscles  that  takes  place  toward  the  end.  Simultaneously 
may  be  seen,  in  many  chronic  cases,  round  areas  of  leucocytes 
between  the  liver-ceUs,  the  so-called  leukemic  lymphomata.  They 
consist  of  a  fine  network  of  delicate  connective-tissue  fibers,  inclosing 
numerous  leucocytes  of  various  forms.  In  the  acute  cases  this  is  not  so 
prominent  a  feature.  These  nodules,  in  contradistinction  to  tubercles 
and  other  small  tumors,  show  neither  a  tendency  to  necrosis  nor  to 
suppurative  degeneration.  The  bile-passages  are,  as  a  rule,  not  involved, 
so  that  icterus  usually  does  not  appear.  Similar  accumulations  of  leuco- 
cytes are  also  seen  in  typhoid  fever. 

In  pseudoleukemia  the  liver  shows  similar  changes.  Here,  however, 
the  portal  lymph-glands  show  a  greater  tendency  to  enlargement,  and,  as 
a  result,  icterus  from  stasis  and  compression  of  the  portal  vein  are  more 
frequent.  The  whitish-yellow  lymphomata  are  also  larger  than  in 
leukemia;  they  may  be  as  large  as  nuts,  and  appear  with  particular  fre- 
quency in  Glisson's  capsule.     From  this  point  they  send  out  processes 


NEOPLASMS.  787 

into  the  acini  that  show  u  diuinstick  swelling  at  their  distal  oxtrcinity. 
Thc'V  arc  also  seen  undciiicutli  the  pcritoiicuiii.  [Cn  )wd( -r  *  ri-cords  u  ca-sc,' 
of  ^oiioralizcd  tuberculous  lyriipliadenitis  siinuhitiiif^  the  (•hriical  uiid 
anatomic  [)icturc  oi  pseudoleukemia,  ihe  postmortem  examination 
showed  general  fj;landular  hyperplasia,  and  the  appearance  of  lymj)hoid 
nodules  in  the  liver,  spleen,  and  Iuuk.  The  latter,  on  microscopic  exam- 
ination, however,  were  seen  to  be  tubercular  foci,  'ihere  seems  to  be  no 
doubt  that  nmny  of  the  so-called  cases  of  pseudoleukemia  are  tubercu- 
lous.— En.]  Sometimes  cirrhotic  chan<ies  may  be  seen  in  the  intra- 
acinous  connective  tissue,  causing  the  surface  of  the  orj^an  to  become  very 
roufxh.  If  the  intra-acinous  connective  tissue  contracts,  the  liver  is 
diminished  in  size,  and  the  symptoms  of  ordinary  cirrhosis  may  appear 
— namely,  ascites,  etc.  At  the  same  time  the  hepatic  cells  are  often 
infiltrated  with  fat.  Some  authors  (Klein)  believe  that  cirrhosis  de- 
velops at  the  same  time  as  the  pseudoleukemic  process,  and  that  both 
diseases  can  be  attributed  to  a  common  cause. 

Symptoms. — The  liver  is  enlarged  in  more  than  one-half  of  all  cases 
of  leukemia,  and,  as  a  rule,  a  tumor  of  the  spleen  will  be  felt  at  the  same 
time ;  the  latter  is  only  rarely  absent  in  acute  leukemia. 

If  the  liver  is  very  much  enlarged,  certain  subjective  symptoms 
appear,  as  a  feeling  of  pressure,  less  frequently  pain  in  the  right  hypo- 
chondrium,  and  a  feeling  of  fulness  even  after  the  ingestion  of  small 
amounts  of  food.  Schultz  attributes  the  pain  in  the  sternum,  so  fre- 
quently observed  in  leukemia,  to  the  pressure  of  the  enlarged  hver. 
The  organ  can  be  easily  palpated,  its  consistency  is  increased,  it  may 
even  be  extremely  hard  in  severe  cases.  It  is  smooth,  not  very  sensi- 
tive to  pressure,  the  margin  is  not  indent ated,  and  is  fairly  sharp.  In 
cases  of  great  infiltration  the  liver  may  extend  as  far  down  as  Poupart's 
ligament,  or  may  be  in  contact  on  the  left  with  the  enlarged  spleen.  In 
other  w^ords,  it  may  almost  fill  the  abdominal  cavity  and  cause  the  abdo- 
men, and  particularly  the  right  hypochondriac  region,  to  bulge.  Icterus 
is  hardly  ever  present.  Ascites  is  not  seen  in  the  beginning;  only  toward 
the  end  of  the  disease  may  a  slight  exudate  be  poured  into  the  abdominal 
cavity. 

The  liver  shows  similar  changes  in  pseudoleukemia.  Here,  however, 
icterus  is  more  frequently  .  ?en  as  a  result  of  compression  of  the  common 
duct  by  glands  near  the  portal  orifice.  The  surface  of  the  organ  is  not 
so  smooth,  and  the  margin  is  indented  owing  to  cirrhotic  changes  in  the 
liver  and  the  formation  of  hmiphomata  in  the  capsule. 

In  leukemia  the  general  symptoms  of  the  disease  are  also  seen.  Thus, 
in  addition  to  the  lesions  of  the  liver  there  are  swelling  of  the  spleen  and 
of  the  lymph-glands,  muscular  \veakness,  leukemic  retinitis,  edema,  and 
hemorrhages,  the  latter  principally  toward  the  end  of  the  course  of  the 
chronic  form,  and  in  the  beginning  of  the  acute  form.  There  may  also  be 
ulcerations  in  the  mouth,  the  pharynx,  and  the  intestinal  canal,  besides 
a  characteristic  increase  in  the  leucocytes,  both  relative  and  absolute. 
In  the  urine  large  quantities  of  uric  acid  and  xanthin  bodies  are  found; 
this  is  particularly  the  case  if  a  rapid  disintegration  of  leucocytes  occur, 
as,  for  instance,  in  bacterial  disease,  miliary  tuberculosis,  septicopyemia, 
etc.  At  such  times  there  may  seem  to  be  an  improvement  or  a  cure  of  the 
disease.  Even  the  tumors  of  the  spleen  and  the  liver  may  appear  to 
decrease. 

*Wicn.  Jdin.  Wnch.,  Dec.  6,  1900. 
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In  pseudoleukemia  also  there  is  an  increase  in  the  uric  acid  and  the 
xanthin  bodies;  also  of  nucleo-histon. 

The  diagnosis  of  leukemic  liver  must  be  made  from  the  characteristic 
changes  in  the  blood,  and  from  the  sweUing  of  the  spleen  and  lymph- 
glands.  The  pseudoleukemic  form  is  recognized  by  the  appearance  of 
numerous  l3anphomata,  a  tumor  of  the  spleen,  and  the  course  of  the  fever 
(chronic  recurrent  type) ;  [also  by  the  absence  of  the  blood-picture  typical 
of  true  leukemia. — Ed.].  The  tumor  of  the  liver  itself  is  not  character- 
istic, and  may  be  caused  by  fatty  liver,  amyloid  liver,  or  congestion  of 
the  liver  from  stasis. 

The  prognosis  of  leukemia  is  unfavorable;  less  unfavorable  in  pseudo- 
leukemia only  in  those  cases  that  are  not  very  cachectic. 

The  treatment  of  these  diseases  consists  principally  in  the  adminis- 
tration of  iron  and  arsenic,  and  in  the  regulation  of  the  mode  of  life. 
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PARASITES  OF  THE  LIVER. 

(Hoppe-Seyler.) 

(A)  COCCIDIA. 

Coccidia  (psorospermia)  are  very  frequently  found  in  the  liver  of 
animals,  particularly  of  rabbits.  In  man  they  are  not  found  frequently, 
although  some  investigators  claim  that  carcinoma  and  other  mahgnant 
tumors  are  caused  by  these  parasites. 

In  a  few  cases  coccidium  oviforme  has  been  found  in  man.  Gubler  reports 
a  case  in  a  man  who  suffered  from  loss  of  appetite,  pain  in  the  right  hypochondriac 
region,  cachexia,  and  anemia.  The  liver  was  enlarged  and  there  was  a  nodular 
tumor  in  the  region  of  the  gall-bladder.     Icterus  was  not  present.     Later  there 
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was  fever,  bile-colored  vomit,  prosfration,  dyspnea,  ami  dr-uth  followed.  On 
autopsy  immcrous  tumors  were  found  in  the  liver,  some  of  llifin  jis  liirpe  as  a  lien'a 
eg};,  and  resembling  medullary  carcinomala.  In  atldition,  ttii-re  wiw  u  cvhI  from 
12  to  15  em.  in  tiiamctcr  containing  slimy  miusscs  mixed  witli  blood.  The  tumora 
Avere  soft,  gray  in  the  center,  and  Iranslucent  near  the  iieri|)hrry.  .\  creamy  Hub- 
Btance  coukl  be  scraped  from  their  surface,  in  which  epithelial  cells  from  the  bile- 
ducts,  liver-cells  that  had  undergone  fatty  degeneration,  fat-droplets,  etc.,  could 
be  seen,  and,  in  addition,  certain  cells  that  were  four  times  rus  large  as  the  lar^^cst 
liver-cell,  egg-shaped,  had  a  double  outline,  ami  were  finely  granular.  These 
bodies  were  also  found  on  the  intact  jmrtions  of  the  liver  surface,  (iubler  con- 
siders them  to  be  the  eggs  of  distoma,  while  Uavaine  and  Leuckart  look  upon  them 
as  exam|)les  of  coccidium  oviforme  infection.  Dressier,  Sat  tier.  Perls,  and  Silcock 
have  also  described  instances  of  coccidium  infection  in  human  liNcrs.  They  produce*! 
cither  cysts  or  ciieesy  degeneration.  Sat  tier  found  them  in  dilated  bile-passages. 
It  is  reported  that  coccidium  perforans  is  also  sometimes  seen  in  the  liver  of 
man.     ICxaet  research  with  refenuice  to  this  parasite  has  never  been  undertaken. 

Braun:  "  Die  thierischen  Parasiten  des  Men.schen,"  2.  .\ufl.,  Wiirzburg,  1895,  p.  77. 
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(B)  ECHINOCOCCUS  CYSTICUS  (HYDATIDOSUS). 

The  most  important  animal  parasite  found  in  the  liver  of  man  and 
capable  of  causing  pathologic  changes  in  this  organ  is  the  echinococcus. 
We  will  not  attempt  to  describe  the  natural  history  of  this  organism  in 
this  place.  In  another  volume  of  this  series  exhaustive  attention  has 
been  paid  to  the  subject  ("Animal  Para.sites,"  by  F.  Mosler  and  E. 
Peiper);  also  in  a  monograph  by  Neisser;  and  in  the  works  of  Siebold, 
Kiichenmeister,  Leuckart,  Davaine,  and  others.  Echinococcus  cysticus 
has  of  late  been  discussed  separately  from  echinococcus  multilocularis 
or  alveolaris;  for  while  these  two  conditions  are  intimately  related,  they 
still  show  essential  differences  in  their  pathologic  nature,  their  sympto- 
matology, and  their  geographic  distribution. 

Etiology. — According  to  the  studies  of  Siebold,  Kiichenmeister, 
Leuckart,  and  others,  echinococcus  disease  develops  from  eggs  deposited 
in  the  intestinal  tract  of  the  dog,  the  wolf,  or  the  jackal,  less  often  in  other 
animals.  The  parasite  that  lays  these  eggs  is  Taenia  echinococcus,  a 
small  tapeworm  L5  millimeters  in  length.  From  the  intestinal  tracts  of 
these  animals  the  eggs  are  carried  to  the  stomach  and  the  intestine  of  man ; 
here  a  greater  proportion,  probably  the  majority,  perish.  Occasionally, 
however,  the  shell  is  digested  and  the  embryo  penetrates  the  intestinal 
wall,  enters  the  portal  vein,  and  in  this  manner  penetrates  the  liver; 
here  it  becomes  lodged,  and  is  converted  into  an  echinococcus  cyst. 
At  the  same  time,  though  less  frequently,  embryos  enter  the  lymph- 
channels  and  the  greater  circulation.  The  method  by  which  these 
embryos  enter  the  intestinal  wall  is  unknown.  Some  investigators 
(Neisser)  assume  that  the  organism  is  perfectly  passive. — for  instance, 
like  a  particle  of  silver, — and  is  simply  passed  through  small  spaces 
in  the  intestinal  wall;  others  believe  that  it  penetrates  the  wall  owing 
to  its  motiUty.  Leuckart,  at  all  events,  in  his  animal  experiments, 
has  found  embryos  A\dthin  the  roots  of  the  portal  vein,  thus  readily 
explaining  why  this  parasite  is  found  so  frequently  in  the  liver.  Some 
authors  have  formulated  the  hypothesis  that  echinococcus  enters  the 
liver    through    the    bile-ducts    in    the    same    manner    as    many  other 
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parasites.  If  this  were  the  case,  they  should  also  be  found  in  the  pan- 
creas, where  echinococcus  growths  are  exceedingly  rare.  The  bile- 
current  impedes  the  advance  of  the  echinococcus,  which  is  very  sensitive 
to  the  action  of  this  fluid.  This  is  shown  by  the  fact  that  the  organism 
dies  or  becomes  impaired  in  vitality  if  bile  enters  the  echinococcus  cyst. 
No  anatomical  connection  can  be  found  between  bile-passages  and 
recent  echinococcus  cysts;  the  latter  develop  in  the  interlobular  con- 
nective-tissue structure  of  the  hver.  Naunyn*  has  also  demonstrated 
a  frequent  connection  between  the  smaller  cysts  and  the  vessel-walls. 

It  is  said  that  trauma  of  the  liver  or  of  other  organs  favors  the  devel- 
opment of  echinococcus  (Boncour,  Danlos,  Duvernoy,  Kirmisson,  Soko- 
low,  von  Bramann,  and  others).  A  positive  conclusion  seems  hardly 
justified  in  view  of  the  scanty  observations  that  are  on  record.  It  is 
possible,  however,  that  an  embryo  might  find  a  suitable  nidus  for  its 
development  in  a  portion  of  the  liver  that  has  been  altered  by  trauma. 

The  echinococcus  soon  becomes  converted  into  a  nodule  resembling 
a  tubercle,  and  develops  very  slowly.  Around  its  thick  cuticle  a  capsule  is 
formed  from  the  hepatic  connective  tissue  containing  numerous  wdde  bile- 
passages  and  blood-vessels,  which  provide  nourishment  for  the  parasite. 
Nutritive  material  particularly  suitable  for  the  parasite  penetrates  the 
cuticle;  noxious  substances,  on  the  other  hand,  seem  to  be  withheld. 

As  a  rule,  tiny  scolices  soon  develop  in  the  waU,  and  from  these 
endogenous  cysts,  or  secondary  hydatids.  In  man  the  exogenous  forma- 
tion of  daughter-cysts  is  rare.  In  sheep,  however,  this  is  frequently 
seen,  and  buds  appear  on  the  outer  wall  of  the  cyst.  These  daughter- 
cysts,  the  exact  formation  of  which  we  may  not  discuss  in  this  place, 
are  sometimes  sterile.  Frequently  they  too  contain  scolices  and  tertiary 
hydatids,  and  granddaughter-cysts  may  be  developed  from  them.  As 
a  rule,  from  twenty-five  to  fifty  daughter-cysts  are  seen  in  one  cyst. 
Some  echinococci  are  altogether  sterile;  that  is,  they  form  no  scohces, 
but  only  growths  on  the  inner  surface  of  the  cyst-wall  that  may  contain 
some  calcium  and  fat.  These  so-called  acephalo-cysts  grow  very  large, 
and  consequently  produce  more  serious  pathologic  changes. 

Sometimes  several  years  pass  before  echinococcus  disease  causes 
symptoms.  This  is  due  to  the  fact  that  the  organism  develops  so  slowly 
that  the  changes  in  the  liver  proceed  imperceptibly;  symptoms  appear 
as  soon  as  pressure  is  exerted  on  surrounding  organs,  or  if  some  trauma 
injures  the  cyst,  such  as  a  blow  or  a  fall,  infection  mth  pus  organism, 
or  perforation.  We  can  thus  readily  understand  that  the  disease  is 
frequently  not  recognized  during  hfe  and  only  discovered  at  autopsy 
or  in  the  course  of  an  operation.  As  a  great  many  of  these  parasitic 
growths,  therefore,  are  never  recognized  for  the  reason  that  the  indi- 
viduals are  not  examined  postmortem,  it  is  a  difficult  matter  to  give 
rehable  statistics  on  the  frequency  of  their  occurrence. 

There  can  be  no  doubt  that  the  disease  is  frequent  is  Iceland,  although 
older  statements,  that  from  one-seventh  to  one-sixth  of  the  population 
are  afflicted,  seem  to  be  exaggerated.  Twenty-eight  per  cent,  of  the 
dogs  seem  to  have  the  tenia.  In  Australia  the  disease  is  frequent 
wherever  sheep  culture  is  carried  on.  In  Germany,  certain  parts  of 
Mecklenburg  and  Pomerania  are  particularly  afflicted. f     According  to 

*  Naunyn,  Archiv  fiir  Anatomie  u.  Physiologie,  186.3,  p.  921. 
t  Madelung,    "  Beitrage   mecklenb.    Aerzte    z.    Lehre   von    der   Echinococcus- 
krankheit,"  Stuttgart,  1885.     Hosier,  Deutsche  med.  Woch.,  1886,  Nos.  7  and  8. 
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Peiper,  68.58  ^^  of  the  cattle,  51.02  %  of  the  sheep,  and  4.93  %  of  the 
hog^s  are  afllictod  witli  ('chinococcus  di.scaso  in  tlie  iicij^hborhood  of 
CJreif.swald.  In  other  luiropcan  (•(Uiiitrics,  Iraiicc.  I-Jifjlaiid,  etc.,  cfhino- 
coccus  is  i]uiti*  fri'(|U('iitly  eiu-ouiitcrcd.  also  in  Aljjicrs  and  lOpypt.  In 
Asia  anil  Africa  the  disca-sc  soeius  to  Ix'  rare.  [W.  .1.  Buchanan  *  states 
that  hydatid  iliscasc  s(»ldoin  or  never  occurs  in  the  natives  of  India.  He 
reports  as  a  inetlical  rarity  a  case  occurring  in  a  native  of  Hhagalpur. — 
Ed.]  The  etiology  is  important  for  the  diagnosis  of  echinococcus,  be- 
cause intimate  contact  with  dogs  (keeping  them  in  the  same  room,  allow- 
ing them  to  lick  up  the  food  from  the  plates,  etc.)  and  extensive  sheep 
culture  create  favorable  circumstances  for  infection  with  this  disease. 
It  is  said,  for  instance,  that  in  Iceland  one-third  of  the  sheep  are  afflicted 
with  echinococcus.  [Kokall  t  considers  at  length  the  occurrence  of 
echinococcus  disease  in  Briinn,  as  indicated  by  the  hospital  statistics. 
Between  1881  and  1895  there  were  treated  104,366  cases  of  all  kinds, 
and  in  10  of  these  (0.009  %)  a  diagnosis  of  echinococcus  was  ventured. 
Many  more  were  found  at  the  autopsy  table;  6943  autopsies  were  per- 
formed, and  24  cases  of  echinococcus  (0.34  %)  were  discovered.  In 
men  it  occurred  9  times,  in  women  15;  in  the  liver  19  times,  in  the  lower 
lobe  of  the  right  lung  twice,  once  in  the  spleen,  once  in  the  muscles  of 
the  lower  limbs,  and  once  beneath  the  diaphragm.  In  only  two  cases 
was  the  cyst  multilocular. — Ed.] 

It  is  a  pecuUar  fact  that  echinococcus  disease  seems  to  attack  the 
female  sex  oftener  than  the  male,  though  no  adequate  explanation  for 
this  phenomenon  has  been  offered.  Among  255  cases  reported  by 
Finsen,  191  were  women.  Neisser  in  his  statistics  saw  a  proportion 
of  14S  men  as  against  210  women. 

Pathologic  Anatomy. — The  echinococcus  is  found  more  frequently 
in  the  hver  than  in  any  other  organ;  in  fact,  nearly  one-half  of  the  cyst 
parasites  attack  this  organ.  Other  parts  of  the  body  may  also  be  attacked 
at  the  same  time.  If  multiple  echinococcus  infection  is  present,  the  Uver 
is  almost  always  infected. 

As  a  rule,  only  one  echinococcus  cyst  is  found  in  the  liver.  There 
may,  however,  be  two  or  three,  sometimes  more;  occasionally  as  many 
as  twelve  have  been  discovered. 

The  echinococcus  cysticus  is  inclosed  in  a  soUd  wall,  the  cuticle. 
On  transverse  section  tliis  membrane  is  seen  to  be  striated  in  a  charac- 
teristic manner,  and,  according  to  Lucke,t  to  consist  of  chitin;  on 
boiling  with  sulphuric  acid  it  yields  dextrose.  The  clear  contents  con- 
tain no  albumin,  have  a  specific  gra\aty  of  1009  to  1015.  frequently 
contain  succinic  acid  (Heintze.  Boedeker),  inosite.  dextrose  (CI.  Bernard, 
Liicke),  and  occasionally  leucin,  t\TOsin,  etc.  The  chief  mineral  con- 
stituent is  sodium  chlorid. 

Certain  poisonous  substances  are  also  found  in  the  fluid  that  cause 
collapse  if  injected  into  animals  (Humphrey) ;  these  are  probably  pto- 
mains  (toxalbumins  ?),  according  to  Moursson  and  Schlagdenhauffen. 
Brieger  succeeded  in  isolating  a  body  that  was  rapidly  fatal  for  mice 
in  small  doses. ^ 

The  whole  bladder  is  surrounded  by  a  connective-tissue  capsule 

*  Lancet,  Julv  7.  1900. 

fWien.  klin.  Woch.,  1901,  No.  4. 

X  Liicke,   Virchoic's  Archiv,  Bd.  xix,  S.   179. 

§  Langenbuch,  "Cliirurgie  der  Leber,"  Bd.  i,  S.  109. 
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that  is  formed  from  the  Hver  tissue  by  atrophy  of  parenchjanatous 
cells.  Nothing  therefore  remains  but  connective  tissue,  blood-vessels, 
and  bile-channels.  The  latter  do  not  seem  to  prohferate;  at  the  same 
time  certain  inflammatory  processes  are  present. 

Cysts  may  appear  in  any  part  of  the  organ.  They  are  chiefly  found 
in  the  right  lobe  because  the  right  branch  of  the  portal  vein  is  wider 
and  is  straighter,  consequently  the  embryos  enter  it  more  readily  than 
the  left  branch. 

The  form  of  the  liver  is  altered  according  to  the  location  of  the  echino- 
coccus  cyst.  If  the  cyst  develops  centrally, — for  instance,  in  the  interior 
of  the  right  lobe, — it  may  grow  very  large  without  producing  any  change 
in  the  outhne  of  the  hver;  it  will  simply  lead  to  a  general  enlargement 
of  the  organ,  so  that  during  life,  and  even  postmortem,  the  presence 
of  echinococcus  cannot  be  even  suspected  without  incising  the  organ. 
If  the  development  of  the  cyst  proceeds  very  rapidly,  it  may  reach 
the  surface  and  form  a  prominent  hemispheric  tumor,  or  may  convert 
the  whole  lobe  iiito  a  large  round  cyst.  If  this  happens,  the  hver  tissue 
is  pushed  aside  and  may  be  converted  into  a  thin  shell  around  the  cyst. 

If  the  cysts  develop  near  the  surface,  they  protrude  at  a  much  earUer 
stage  of  the  disease,  and  become  noticeable  in  this  way.  They  usually 
have  a  broad  base,  though  they  may  be  connected  with  the  organ  by 
a  narrow  pedicle ;  they  may,  however,  be  connected  with  the  liver  simply 
by  a  more  or  less  long  stem. 

If  the  tumor  originates  from  the  convex  surface  of  the  liver,  it  enlarges 
upward  and  may  dislocate  the  diaphragm,  the  mediastinum,  or  the 
right  lung.  It  may  happen  that  the  cyst  reaches  even  the  first  rib, 
and  compresses  the  right  lung  into  an  airless  lobe.  Under  these  cir- 
cumstances the  lung  may  be  compressed  either  toward  the  spinal  column 
or  laterally  toward  the  chest-wah,  depending  upon  the  direction  of 
growth  of  the  echinococcus,  either  along  the  anterior  chest-waU  or  into 
the  mediastinum.  The  heart,  at  the  same  time,  may  be  pushed  toward 
the  left  into  the  axillary  region.  In  large  cysts  the  right  lobe  of  the 
liver  is  pushed  downward  so  far  that  the  horizontal  diameter  of  the 
liver  becomes  vertical ;  the  right  lobe  is  beneath  and  the  left  lobe  above. 

Echinococcus  cysts  of  the  concave,  lower  surface  of  the  hver  enlarge 
toward  the  abdomen,  and  may  occupy  a  large  part  of  the  abdomen, 
extending  as  far  as  the  crest  of  the  ilium  or  even  into  the  pelvis.  If 
they  are  situated  very  superficially,  they  may  be  found  reaching  down 
into  the  pelvis,  and  attached  to  the  hver  by  a  long  pedicle,  so  that  during 
Mfe  they  appear  as  tumors  of  the  abdominal  organs.  They  may  also 
be  found  in  the  region  of  the  spleen,  and  may  even  penetrate  this  organ. 
If  the  cyst  develops  downward,  the  liver  occupies  a  more  horizontal 
position,  is  compressed,  and  may  become  atrophic.  Large  cysts  usually 
cause  the  right  hypochondrium  to  bulge;  if  the  part  of  the  hver  that 
is  situated  in  the  epigastrium  is  involved,  round  protuberances  may 
be  seen  in  this  region.  The  development  of  the  cyst  into  the  thorax 
causes  compression  of  the  lung.  Growth  into  the  abdomen  does  not 
cause  compression  of  neighboring  organs  hke  the  stomach  or  intestine, 
because  there  is  room  for  them  to  move.  Compression  of  the  larger 
bile-passages,  combined  with  icterus  from  stasis,  is  rare  (Finsen  saw 
it  only  7  times  among  167  cases,  Neisser  20  times  in  388  cases).  Com- 
pression of  the  vena  cava  and  of  the  portal  vein  is  also  rare. 

We  have  already  mentioned  the  fact  that  the  hver  tissue  is  com- 
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pressed  by  the  cyst.  It  becomes  atrophic,  and  covers  the  ecliinococcus 
in  a  thin  Ui^cr  only.  At  the  same  time,  coniiM'nsatcuy  hyju-rtrophy 
of  other  jjorlions  of  the  hver  may  occur  (I'onfick,  Diirig,  Flijck,  HoUe- 
feldt,  lleinecke). 

If  one  lobe  is  so  completely  filled  by  a  cyst  tliut  it  heroines  converted  into 
a  shriveled-iip  niajvs  a.s  soon  a.s  tlie  iluid  is  evucuated,  a  eon.sid<Tal)le  enlargement 
of  tlie  other  lobe  will  l)e  seen,  and  inicroseopieally  an  enlargement  of  the  liver- 
eells  with  abmiiiant  mitoses.  In  may  happen,  therefore,  tiiut  the  weight  of  the 
organ,  even  after  evacuation  and  contraction  of  tiie  cyst,  may  be  greater  than 
normal.  The  remnants  of  the  liver  tissue  that  are  still  present  in  the  place  of 
the  cyst  often  show  hyjH'rtrophic  change,  in  addition  to  a  proliferation  of  connective 
tissue,  so  that  nodular  protuberances  are  formed  (Reinecke). 

Rarely  gangrene  of  the  liver  may  occur  in  the  region  of  the  ecliino- 
coccus. On  the  other  hand,  if  pressure  is  exercised  on  the  liver  by  a 
pregnant  uterus,  or  if  certain  disturbances  of  the  circulation  or  of  nutri- 
tion supervene,  changes  are  seen  in  the  fibrous  capsule,  consisting  in 
fibrous  degeneration,  changes  in  the  vessels,  etc. 

In  cases  of  this  kind  a  cheesy  mass  is  formed  where  the  capsule  and 
the  cuticle  are  in  contact.  Owing  to  this  surrounding  area  of  nonvascular 
tissue,  the  nutrition  of  the  echinococcus  is  impaired,  the  fluid  becomes 
cloudy  and  gelatinous,  later  milky  and  purulent;  at  the  same  time 
the  cyst  contracts,  the  contents  thicken,  and  finally  a  mortar-like 
mass  is  found  containing  large  cjuantities  of  carbonate  and  phosphate 
of  calcium,  and  cholesterin;  all  that  testifies  to  the  former  pre-sence 
of  scolices  is  the  resistant  booklets.  The  puriform  mass  that  is  some- 
times found  in  these  cysts  contains  no  pus-corpuscles;  it  is  frequently 
malodorous,  and  is  acid  in  reaction.  The  daughter-cysts,  as  a  rule, 
also  perish.  They  contract  and  undergo  the  same  changes  as  the  mother- 
cysts;  it  rarely  happens  that  they  perforate  the  latter  and  continue 
to  develop  independent!}'.  Another  change  that  these  cysts  can  undergo 
is  purulent  degeneration  follo^^'ing  some  injury  or  wound.  It  may 
develop  in  the  absence  of  such  traumata  in  case  bacteria — as, 
for  instance,  streptococci  (Riedel) — enter  the  hver,  penetrate  the  cuticle, 
and  lodge  in  the  interior  of  the  cyst.  Suppuration  occurs  especially 
if  a  communication  is  formed  between  the  bile-ducts  and  the  echino- 
coccus cyst.  The  bile  kills  the  parasite;  and  bacteria,  frequently  found 
in  the  bile-ducts,  develop  in  the  cyst,  and  in  this  manner  form  an  abscess 
of  the  liver.  In  such  a  caA-ity  contracted  hydatids,  dead  scoUces,  fat, 
and  bihrubin  are  found.  Sometimes  nothing  is  found  but  the  hooks. 
In  the  bile-tinged  fluid  leucocj'tes  in  all  stages  of  fatty  degeneration, 
fat-globules,  etc.,  are  found. 

Sometimes,  as  a  result  of  trauma  or  of  punctures  made  for 
diagnostic  purposes,  abscesses  develop  in  the  neighborhood  of  the  cj'st, 
and,  again,  cause  the  death  of  the  parasite. 

The  tendency  of  echinococcus  cysts  to  perforate  into  other  organs 
is  chnically  of  even  greater  importance. 

Perforation  occurs  relatively  frequently  into  the  right  half  of  the 
thorax;  the  diaphragm  becomes  atrophic  from  the  pressure  of  the  tumor, 
and  is  finally  perforated,  either  gradually  or  following  some  sudden 
concussion.  The  pleura  may  be  perforated  at  the  same  time.  Finally, 
the  cyst  bursts,  and  its  contents  are  poured  into  the  right  pleura.  The 
fluid  may  then  penetrate  the  lungs  and  destroy  them,  or  produce  an 
abscess,  and  in  this  way  enter  the  right  bronchus.     As  a  result  of  the 
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communication  between  the  pleural  cavity  and  the  lung  or  the  bronchus, 
air  may  enter  the  latter  and  lead  to  pyopneumothorax. 

In  many  cases  the  base  of  the  lung  becomes  adherent  to  the  dia- 
phragm, so  that  the  cyst  opens  directly  into  the  lung,  and  lies,  as  a  result, 
in  a  cavity  which  it  forms  by  dislocation  of  the  lung  tissues.  If  per- 
foration occurs,  the  fluid,  containing  hydatids,  is  suddenly  poured  into 
the  bronchi,  and  may  so  overflood  them  as  to  lead  to  suffocation.  As 
a  rule,  the  material  is  expectorated.  A  large  cavity  is  then  present, 
filled  with  air  and  a  fluid  that  soon  becomes  purulent;  such  a  cavity 
may  be  called  a  pneumocyst.  It  may  also  happen  that  the  lung  becomes 
adherent  to  the  diaphragm,  and  that  the  cyst  ruptures  directly  before 
it  has  penetrated  the  pulmonary  tissue;  this  frequently  leads  to  the 
formation  of  abscesses.  As  a  rule,  however,  a  fistulous  passage  is  formed 
leading  from  the  echinococcus  sac,  through  the  infiltrated  lung  tissue, 
into  the  bronchi.  If  under  these  circumstances  a  communication  exists 
with  the  bile-passages,  a  biliary  fistula  may  be  developed.  Report  has 
also  been  made  of  the  occurrence  of  a  pleural  exudate,  in  a  patient  in 
whom  an  echinococcus  cyst  was  adherent  to  the  diaphragm  and  per- 
forated the  lung  without  becoming  mixed  with  the  exudate  (Trousseau). 

Perforation  into  the  pericardium  is  rare.  Sometimes,  however,  even 
this  sac  becomes  filled  with  cystic  contents  (Wunderlich). 

In  many  cases  echinococcus  cysts  evacuate  their  contents  into  the 
intestine.  It  may  happen  that  rupture  takes  place  into  a  large  bile 
channel,  and  that  the  contracting  hydatids  with  the  fluid  contents 
may  enter  the  duodenum  through  the  common  duct.  If  this  happens, 
stasis  of  bile  and  dilatation  of  the  bile-ducts  occurs,  and  as  a  result  in- 
flammatory organisms  or  gangrenous  material  may  enter  the  echinococcus 
cavity,  causing  suppuration  and  putrescence.  Cysts  may  develop  on  the 
concave  surface  of  the  liver,  and  become  adherent  to  the  stomach  or 
intestine  as  a  result  of  adhesive  peritonitis.  Through  such  an  adhesion 
perforation  may  occur,  and  the  contents  of  the  cyst  may  be  poured  into 
the  intestinal  tract.  If  the  opening  is  small,  it  may  close,  the  cyst 
walls  contract,  and  cure  take  place.  Neisser  observed  this  occurrence 
37  times  in  43  cases.  On  the  other  hand,  intestinal  contents  may  make 
their  way  into  the  cyst  cavity  and  cause  gangrene  with  all  its  conse- 
quences. 

Echinococcus  growths  of  the  liver  may  also  penetrate  the  urinary 
passages.  This  occurs  as  the  result  of  the  formation  of  adhesions  with 
the  pelvis  or  the  right  kidney,  perforation  occurring  with  evacuation 
of  the  cystic  contents  through  the  urethra;  or  a  deep-seated  pedunculated 
cyst  may  become  adherent  to  the  urinary  bladder  and  perforate  into  it. 

If  perforation  occurs  suddenly  into  the  free  peritoneal  cavity,  a  serious 
diffuse  peritonitis  may  be  caused,  provided  the  contents  of  the  cyst  are 
infectious  or  purulent.  If  the  fluid  is  sterile,  irritation  of  the  peritoneum 
is  the  result;  even  here,  however,  daughter-cysts  may  develop  in  the 
peritoneum  (Volkmann,  Krause,*  and  others),  as  is  proved  by  the  experi- 
mental work  of  Lebedeff  and  Andrejew,  who  transplanted  echinococcus 
cysts  into  the  abdominal  cavity  of  rabbits.  They  state  that  the  hydatids 
continue  to  grow  and  form  endogenous  daughter-cysts.  Peiper, 
however,  performed  similar  experiments  with  fresh  material  on  rabbits, 
dogs,  and  sheep,  and  could  not  discover  any  development  in  the  ab- 
dominal cavity. 

*  F.  Krause,  "  Sammlung  klin.  Vortrage,"  No.  325. 
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If  perforation  occurs  into  a  saorulatod  cavity,  wliidi  is  itsolf  the  out- 
come of  a  previous  circuniscrihed  peritonitis,  the  se(|uela'  uro  not  so 
serious,  and  the  fluid  may  In'  evacuated  through  the  skin  or  into  some 
other  orphan.  This  occurs  usually,  if  the  cavity  is  situated  near  the  dia- 
phraj^jm,  into  the  pleura  and  the  lungs;  or  if  it  is  near  the  intestinal  tract, 
into  the  intestine. 

Cases  have  also  lieen  noted  of  perforation  into  the  portal  vein,  followed 
by  pylephU'hilis  and  the  formation  of  an  abscess  of  the  liver. 

If  perforation  occurs  into  a  hepatic  vein,  embolism  of  the  pulmonarv 
artery  or  of  its  branches  may  develop,  and  be  followetl  by  general  jnemia. 
I"]vacuation  into  the  lower  vena  cava  ha.s  Ikhmi  known  to  lead  to  complete 
occlusion  of  the  pulmonary  artery  and  to  rajMd  death.  A  branch  of  the 
hei)atic  artery  haa  been  found  eroded,  the  accident  leading  to  the  pouring 
of  blood  into  the  cchinococcus  cavity,  and  to  the  death  of  the  parasite. 

Perforation  may  also  take  place  through  the  al)dominal  wall,  just  as 
in  the  case  of  an  abscess  of  the  liver.  At  first  adhesions  form  with  the 
abdominal  Avail,  then  suppuration  occurs,  and  perforation  of  the  different 
layers  of  the  abdominal  parictcs  is  the  final  result.  In  rare  iastances  a 
long  fistulous  passage  is  formed  that  i)enetrates  between  the  different 
layers  oi  the  abdominal  muscles. 

Symptoms. — If  the  cyst  remains  small  and  develops  in  the  interior 
of  the  hver  it  causes  no  symptoms,  or  only  such  slight  ones  that  its  pres- 
ence is  not  suspected.  Cysts  as  large  as  a  fist  may  remain  altogether 
latent.  This  is  explained  by  the  slow  method  of  growth  of  the  parasite, 
the  slight  inflammatory  reaction  that  it  produces,  the  yielding  character 
of  the  liver  tissue,  and  the  vicarious  hypertrophy  assumed  by  contiguous 
parts  of  the  parenchyma.  It  has  also  been  stated  that  certain  urinary 
abnormahties  can  be  found  in  cchinococcus  disease  (Potherat);  this 
assertion  has,  however,  not  yet  been  verified.  It  is  further  claimed  that 
the  absorption  of  certain  toxic  substances  from  the  cyst  may  lead  to 
urticaria  (Dieulafoy,  Debove,*  Achard  f),  to  certain  digestive  disorders, 
to  a  repulsion  for  meat  and  fatty  foods  that  may  be  so  severe  as  to  cause 
vomiting,  or  to  diarrheas  immediately  after  or  during  eating  (Bouilly).  It 
cannot,  however,  be  proved  that  these  symptoms  are  primarily  due  to  this 
cause,  and  the  same  may  be  said  of  the  psychoses  that  are  occasionally 
observed  in  the  course  of  cchinococcus  disease  (Xasse  %).  Of  all  the 
symptoms  enumerated,  urticaria  appears  to  be  the  only  one  that  we  are 
at  all  justified  in  attributing  to  intoxication  with  certain  ingredients  of 
the  cystic  contents,  since  this  symptom  has  been  seen  after  bursting  of 
the  veins  of  the  cyst- wall  (Davaine),  in  perforation  of  the  cyst  into  the 
abdomen,  and  following  evacuation  of  the  fluid  into  the  latter  cavity  or 
into  the  vena  cava,  or  the  hepatic  vein.  The  remaining  symptoms  can 
probably  be  explained  by  the  mechanical  pressure  exercised  by  the 
tumor  on  the  gastro-intestinal  organs  at  a  time  when  it  is  still  so  small 
that  it  cannot  be  detected  by  physical  examination.  They  certainly 
are  not  characteristic. 

At  the  same  time,  a  feeling  of  fulness  and  heaviness  is  often  com- 
plained of  in  the  hypochondriac  region;  pain  on  pressure  or  motion,  on 
the  other  hand,  is  comparatively  rare. 

It  is  owing  to  the  vague  character  of  these  symptoms  that  echino- 

*  Debove,  Gaz.  hehdomadairr ,  1888,  No.  11. 

t  Achard,  Arch.  gen.  de.  med.,  Oct.,  Nov.,  1888,  T.  CLxn,  p.  410. 

X  Nasse,  Allgem.  Zeitschr.  f.  Psychiatric,  1863. 
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coccus  disease  so  often  remains  unrecognized.  According  to  Frerichs, 
11  cases  out  of  23  that  were  found  at  the  autopsy  were  not  discovered 
during  life;  according  to  Bocker,  13  out  of  22;  and  Neisser,  31  out  of  47. 

The  appearance  of  a  palpable  tumor  in  the  liver  region  or  the  appear- 
ance of  symptoms  of  dislocations  of  other  organs  leads  to  the  discovery  of 
the  disease.  Sometimes  the  tumor  is  discovered  by  chance  without  hav- 
ing caused  any  disturbances.  Such  tumors  as  are  situated  on  the  ante- 
rior surface  of  the  organ  in  the  epigastric  region  are,  of  course,  discovered 
early  in  the  course  of  the  disease.  Those  that  are  located  underneath 
the  costal  arch  or  on  the  upper  or  the  lower  surface  of  the  organ  may 
remain  unrecognized  for  a  long  time.  If  they  continue  to  develop,  they 
may  attain  a  great  size  before  they  are  discovered. 

If  the  tumor  develops  within  the  organ,  a  general  enlargement  of  the 
liver  into  the  abdominal  ca\dty  may  be  observed,  and  the  impression 
may  be  created  that  the  swelling  is  due  to  some  other  cause. 

If  the  tumor  develops  in  the  epigastrium, — e.  g.,  in  the  left  lobe, — a 
flat  or  hemispheric  protuberance  is  felt  that  remains  quite  hard  as  long 
as  the  normal  tension  of  the  sac  is  maintained.  If  several  cysts  are  pres- 
ent, several  protuberances  wiU  be  felt.  If  the  tumor  develops  on  the 
right  side  of  the  liver,  the  ribs  of  the  right  side  are  pushed  out;  if  the 
tumor  is  situated  in  a  corresponding  position  in  the  left  lobe,  the  ribs  of 
the  left  side  may  be  pushed  out,  or  the  spleen  may  be  compressed.  At 
the  same  time,  the  tumor  continues  to  grow  downward,  particularly  if 
it  is  situated  on  the  lower  aspect  of  the  organ,  in  the  same  manner  as 
other  cysts  that  are  similarly  located.  A  cyst  of  this  character  may 
extend  as  far  as  the  pelvis  or  the  crest  of  the  ilium,  so  that  the  lower 
border  cannot  be  palpated.  Under  these  circumstances  diagnostic  errors 
may  occur  and  the  growth  be  taken  for  an  ovarian  cyst,  etc. 

Echinococcus  cysts  that  are  accessible  to  direct  palpation  feel  hard 
on  account  of  the  tension  of  their  walls,  and  do  not,  as  a  rule,  fluctuate. 
Sometimes  a  characteristic  vibration,  the  hydatid  thriU,  may  be  felt  on 
percussion;  the  percussion  sound  over  the  tumor  is  dull. 

The  hydatid  thrill  was  first  described  by  Blatin  * ;  its  diagnostic  value,  empha- 
sized by  Briancon,  Piorry,  and  von  Tarral;  and  its  origin  studied  experimentally 
by  Davaine  and  others.  Cruveilhier  and  others  attribute  it  to  the  collisions  between 
the  daughter-cysts,  and  deduce  the  presence  of  secondary  cysts  from  the  presence 
of  the  thrill.  Occasionally,  however,  the  symptom  is  noticed  in  sterile  cysts,  and 
experiments  with  rubber  sacs  showed  that  daughter-sacs  played  no  role  whatever. 
Kiister  f  formulated  the  theory  that  the  tlirill  denoted  the  presence  of  a  second 
cyst  in  the  vicinity  of  the  first  one  in  those  cases  where  daughter-cysts  were  absent ; 
this  view,  however,  is  also  erroneous.  In  order  to  elicit  the  phenomenon,  the 
wall  of  the  cyst  must  be  in  a  state  of  tension  and  the  fluid  contents  of  the  cyst 
must  be  under  high  pressure.  These  conditions  are  fulfilled  in  such  cysts  as  those 
of  the  ovary,  the  mesentery,  etc.,  in  hydronephrosis,  in  simple  ascites,  and  in  cysto- 
sarcoma  of  the  liver  (Landau),  and  the  thrill  has  been  discovered  in  all  these  con- 
ditions. Some  authors  claim  to  have  felt  it  only  exceptionally  in  cases  of  echino- 
coccus. Letienne  in  two  cases  was  enabled  to  elicit  the  thrill  only  after  aspirating 
a  small  portion  of  the  fluid;  in  other  words,  after  reducing  the  pressure  a  little. 
It  appears,  therefore,  that  too  high  tension  causes  rigidity  of  the  membrane  and 
a  cessation  of  the  vibrations,  so  that  the  phenomenon  disappears. 

The  thrill  can  be  elicited  in  various  ways.  Frerichs  advises  com- 
pressing the  swelling  lightly  with  the  two  fingers  of  the  left  hand  and 

*  Quoted   by   Davaine,   loc.    cit. 

t  Kiister,  Deutsche  med.  Woch.,  1880,  No.  1. 
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tajiping  quickly  witli  the  rif^lit ;  Tarrul  advises  leaving  the  finger  in  eon- 
tact  with  the  plexinieter  for  some  little  time  after  the  percussing. 

Davaine  allows  tliroo  finpors  of  the  left  hand  ff>  rest  on  tlip  rvHt  and  fxTcusscs 
the  inidillf  oiu-  only;  tin-  otluT  lin^'Ts  fcfl  tin-  Irnnor.  Drspn'-s  plaoos  one  fuiRer 
on  the  tumor  and  taps  it  (luickly,  withdrawing  the  percuHsing  finger  aa  rapidly  as 
possihle. 

riorry  has  describetl  the  sensation  as  being  similar  to  the  feel  of  a  repeater 
wateh  that  is  tap|)od  while  held  in  the  hand;  he  ha-s  also  eorni)ared  it  to  the  vihra- 
tions  felt  in  gi-latin.  According  to  Davaine,  a  similar  sensation  is  exfxrienced 
by  tapping  the  scat  of  a  sola  that  is  upliolstered  with  springs. 

Lobel  *  dc-scrilx's  a  crackling  sound  elicited  on  palpation  of  a  case  of  a  large 
echiniicoccus  cyst  with  atropliy  of  the  surrounding  ti.ssucs;  he  attributed  the 
sound  to  pcritonitic  friction.  On  autop.sy  no  pcritonitic  involvement  was  found, 
though  the  peculiar  sound  could  be  heard  over  the  cyst  even  after  death. 

Cysts  arising  from  the  lower  surface  of  the  liver  extend  into  the  ab- 
dominal cavity.  The  liver  protrudes  as  a  hemispheric  swelling  that 
may  occupy  the  whole  right  side  of  the  abdominal  cavity  or  its  entire 
space.  As  a  result,  pressure  is  exerted  on  neighboring  orgaas,  so  that 
constipation  and  diarrhea,  and,  in  rare  cases,  even  occlusion  of  the  inte.s- 
tine  and  ileus,  are  seen  (Reiciiold).  If  the  cyst  is  connected  with  the 
liver  by  a  bridge  of  connective  tissue,  the  impression  may  be  created  that 
the  tumor  does  not  originate  in  that  organ.  There  is  dulness  on  percu.^- 
sion  above,  then  a  loud  tympanitic  sound,  and  further  down  again  dul- 
ness over  the  cyst.  The  pedicle  may  be  so  long  that  the  cyst  is  situated  in 
the  pelvis  and  simulates  a  tumor  of  that  region.  Compression  of  the 
common  duct,  of  the  vena  cava,  and  of  the  portal  vein  may  be  caused  by 
a  cyst  situated  at  the  lower  surface  of  the  hver. 

Following  pressure  upon  the  portal  vein  ascites  is  sometimes  observed, 
rendering  it  difficult  to  outline  the  tumor.  There  may  also  be  a  tumor 
of  the  spleen  and  a  dilatation  of  the  venous  collaterals.  The  vena  cava 
inferior  may  be  compressed  to  such  a  degree  that  its  walls  are  in  contact, 
and  the  vessel  may  be  completely  obliterated.  This  is  followed  by  serious 
interference  vdX\\  the  circulation  in  the  lower  parts  of  the  body,  particu- 
larly of  the  legs,  with  edema,  venous  dilatation,  etc.  Icterus  is  rare,  as 
the  common  duct  is  not  often  completely  compressed ;  albuminuria  may 
be  present,  but  depends  almost  exclusively  on  the  amount  of  pressure 
exerted  upon  the  kidney.  Its  degree  may  fluctuate  \uth  the  position  of 
the  patient. 

Echinococcus  cystic  involvement  of  the  upper  part  of  the  liver  en- 
larges toward  the  thorax;  it  causes  the  diaphragm  to  bulge,  and  may 
even  produce  atrophy  of  the  latter  muscle.  The  upper  percassion 
boundary  of  the  liver,  therefore,  is  often  curved  couAexly  upward,  par- 
ticularly in  the  axiUary  line.  This  is  never  seen  in  plcuritis,  and  is  a 
feature' in  the  differential  diagnosis;  in  pleural  effusion  the  upper  hne 
of  dulness  descends  from  behind  forward,  and  is  concave  upward.  If 
the  cyst  develops  near  the  spinal  column,  there  will  be  a  similar  conforma- 
tion, and  the  diagnosis  may  become  very  difficult.  In  general,  the  cyst 
causes  more  protrusion  of  the  ribs  and  less  lengthening  of  the  thorax 
than  pleuritis. 

Pressure  on  the  diaphragm  causes  pain  and  a  dry  cough,  later  dyspnea, 
particularly  after  exertion.     This  is  due  to  a  decrease  in  the  size  of  the 
thorax,  cyanosis,  palpitation,  etc.     If  the  tumor  grows  still  larger,  there 
will  be  compression  of  the  right  lung,  and  atelectasis  may  follow. 
*  "Bericht  des  k.  k.  Rudolfspitales  in  Wien,"  1869. 
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In  such  cases  the  left  lung  and  the  heart  are  also  affected;  the  lung 
is  compressed  and  the  heart  pushed  to  the  left  into  the  axillary  region; 
in  a  case  of  this  kind  described  by  Frerichs,  death  occurred  suddenly 
from  asphyxia. 

More  frequently  even  than  these  purely  mechanical  injuries  to  the 
thoracic  organs,  caused  by  the  pressure  of  a  gradually  enlarging  cyst,  is 
an  inflammation  of  the  pleura  diaphragmatica,  which  usually  results  in 
adhesion  between  the  two  layers,  and  less  frequently  in  exudation.  If 
the  cyst  perforates  the  atrophied  diaphragm  ancl  the  adherent  lung  under 
these  conditions,  there  will  be  hemoptysis,  percussion  dulness,  and  a 
reduction  in  the  intensity  of  the  breath-sounds  over  this  area.  The 
upper  boundary  of  the  dulness  -udll  be  convex.  The  thorax  ^\dll  protrude 
over  the  cyst.  It  rarely  happens  that  trauma,  a  fall  or  a  blow,  will  cause 
the  cyst  to  penetrate  the  pleural  cavity  after  rupturing  the  diaphragm, 
which  is  already  atrophic  from  pressure.  In  a  case  of  this  character  the 
same  symptoms  will  be  observed  as  in  perforation  into  the  lung.  As  a 
rule,  the  sac  wiU  rupture  and  the  cystic  contents  empty  into  the  pleural 
cavity. 

Suppuration  of  the  cyst  is  seen  most  frequently  in  cases  in  which  a 
communication  is  established  with  the  bihary  passages,  so  that  bile 
containing  bacteria  enters  the  cyst  cavity.  The  tenia  is  kiUed  by  the 
bile,  but  the  bacteria  continue  to  vegetate,  and  eventually  may  produce 
suppuration  and  gangrene.  The  process  may  in  this  way  lead  to  the 
formation  of  an  abscess.  In  the  event  of  suppuration  in  some  other  part 
of  the  body,  especially  if  it  is  located  in  the  portal  area,  or  in  general 
pyemia,  or,  finaUy,  after  puncture  of  the  cyst,  suppuration  often  occurs. 
The  pathologic  picture  under  these  circumstances  is  that  of  hepatic 
abscess.  There  is  remittent  fever,  a  chill,  disturbance  of  the  general 
health,  locahzed  pain  radiating  from  the  affected  portion  of  the  liver 
toward  the  shoulder.  Although  in  ordinary  echinococcus  cyst  peritoneal 
inflammation  is  not  frequent,  in  case  of  suppuration  perihepatitis  is  often 
seen.  The  pus  may  perforate  into  neighboring  organs  as  in  other  forms 
of  abscess,  and  may  in  this  way  lead  to  very  dangerous  lesions.  Sup- 
puration of  an  ecliinococcus  cyst,  as  a  rule,  leads  sooner  or  later  to  death, 
and  usually  with  the  symptom-complex  of  a  general  pyemia. 

Rupture  of  echinococcus  cysts  and  the  evacuation  of  their  con- 
tents into  other  organs  of  the  body  are  very  important  events  from  a 
sjauptomatologic  point  of  view. 

If  rupture  occurs  T\'ithin  the  liver  substance  into  the  bile-passages, 
the  parasite  is,  as  already  stated,  usually  kiUed  by  the  action  of  the  bile, 
and  suppuration  of  the  cystic  contents  takes  place.  Often  the  cyst  is 
simply  evacuated  and  undergoes  contraction.  If  the  biliary  passage  is 
small,  the  fluid  \^dll  be  poured  from  the  cyst  into  the  intestine  via  the 
bile-duct,  and  the  daughter-cysts  will  remain  behind  because  they  cannot 
pass  through  the  narrow  channel.  Sometimes  these  continue  to  vege- 
tate; as  a  rule,  however,  they  also  disappear.  If  communication  is 
estabUshed  vnth.  a  large  passage,  such  as  the  main  branch  of  the  hepatic 
or  the  cystic  duct,  or  with  one  of  these  canals  themselves,  the  hydatids 
may  pass  into  the  intestine  T\dthout  causing  any  symptoms,  and  the 
cyst  will  collapse.  Occasionally  these  structures,  which  are  shriveled 
up  and  appear  hke  raisins,  can  be  found  in  the  stools,  together  with 
shreds  of  membrane.  Charcellay  reports  certain  tubular,  pseudomem- 
branous casts  of  bile-channels  in  the  stools.     The  hydatids  may  also 
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lodge  in  the  bile-passagrs,  or  may  bccdmc  iiiipactcd  in  the  narrow  o[)cning 
of  the  coniinon  iku-t  into  the  (hiodenuin,  and,  hkc  gall-stonr's,  cause 
icterus  from  sta-sis.  achohc  stools,  and  catarrhal  and  purulent  cholan- 
gitis. Attacks  of  colic  may  be  produced;  if  rcpcatetl  series  of  daughter- 
cysts  attempt  to  pass,  there  may  be  repeated  attacks  of  colic  (Wester- 
dyk).*  In  tliis  way  the  i)icture  of  cliolelithiasis  may  be  simulated. 
Sometimes  rupture  takes  place  into  the  gall-l)ladder.  and  the  latter  is 
filled  with  fluid  from  the  echinococcus  cyst.  This  is  then  passed  i)y  the 
natural  route,  or  an  abnormal  j)assageway  is  created  into  the  duodenum. 
[A  case  wa.s  recently  observed  at  autopsy  at  the  Pennsylvania  Hospital 
in  which  the  entire  k'ft  lobe  of  the  liver  had  been  replaced  by  an  enormous 
echinococcus  cyst,  full  of  semi-purulent  fluid  containing  hundreds  of 
secondary  cysts.  The  gall-bladder  was  intact,  and  was  also  full  of  tiny 
cysts  full  of  scolices  and  hooklets.  The  cystic  duct  contained  a  few,  and 
the  common  duct  many  intact  cysts.  The  symptoms  had  been  those  of 
hepatic  abscess,  and  at  no  time  was  there  any  evidence  of  stoppage  of 
the  bile-ducts.     Death  occurred  from  pyemia. — Ed.] 

Frequently  a  bile-passage  will  rupture,  and  yet  the  cystic  contents 
be  poured  out  by  some  other  way,  i.  e.,  into  the  intestine,  the  peritoneal 
cavity,  the  lungs,  etc.  In  cases  of  this  kind  the  bile-tinged  color  of  the 
fluid,  particularly  of  the  hydatids,  will  indicate  such  an  occurrence.  Or 
the  bile  may  be  evacuated  in  its  totaUty  through  this  abnormal  channel, 
and  be  expectorated,  or  passed  in  the  stools,  or  it  may  be  poured  into  the 
pleural  or  the  peritoneal  ca\'ity. 

Particularly  those  cysts  that  are  situated  on  the  under  surface  of  the 
liver  perforate  into  the  stomach  and  the  intestine,  and  in  the  same  manner 
as  abscesses  of  the  hver  that  are  similarly  situated.  As  a  rule,  adhesions 
form  first. 

If  perforation  occurs  into  the  stomach,  an  abundant  quantity  of  a 
watery  fluid  containing  hydatids  is  vomited ;  a  part  or  all  of  the  fluid  may 
enter  the  intestine  and  be  passed  in  the  stools.  Sometimes  the  perfora- 
tion is  preceded  by  pain  in  the  stomach  region  as  a  result  of  peritonitis. 
If  the  opening  is  large,  the  symptoms  are  ve^^'  acute;  if  it  is  small,  the 
contents  of  the  cyst  may  be  evacuated  so  slowly  as  to  cause  only  very- 
slight  symptoms. 

If  perforation  occurs  into  the  intestine,  the  accident  is  usually  pre- 
ceded, as  above,  by  signs  of  circumscribed  peritonitis;  then  the  tumor 
suddenly  collapses,  there  is  a  watery  stool,  occasionally  mixed  with  blood, 
and  numerous  hydatids  are  passed.  If  the  opening  is  large,  serious 
symptoms  appear,  because  the  contents  of  the  intestine  enter  the  cystic 
ca\aty  and  cause  gangrenous  inflammation.  If  the  opening  is  small, 
this  does  not  occur  so  easily.  The  perforation  is  closed  and  some  adhe- 
sions between  the  Hver  and  the  intestine  may  persist.  Later  peristalsis 
may  cause  a  separation  of  these  adhesions,  so  that  a  cavity  remains  in 
the  liver,  and  contain  fecal  matter.  This  cavity  is  in  no  way  connected 
with  the  intestine  (F.  Krause) ;  we  have,  however,  a  fecal  abscess  with  all 
its  dreaded  consequences. 

Perforation  into  the  peritoneal  ca\ity  occurs  cjuite  frequently.  As 
echinococcus  cysts  do  not  show  as  great  a  tendency  to  the  formation  of 
adhesions  as  abscesses,  just  so  the  contents  of  the  cyst  are  frequently 
poured  into  the  free  abdominal  cavity.  This  is  particularly  Uable  to 
happen  after  trauma,  contusions,  a  fall.  etc.  FoUo\nng  the  evacuation 
♦Westerdyk,  Berlin,  klin.   Woch.,   1877,  No.  -13. 
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of  the  fluid,  shock  becomes  apparent  and  may  lead  to  the  death  of  the 
patient  (Achard).*  There  will  be  seen  a  rapid  pulse,  costal  breathing, 
violent  abdominal  pain,  and  the  patient  ^^ill  be  anxious  and  complain  of 
a  feeUng  as  though  something  had  given  way  in  the  belly.  He 
feels  that  he  is  sick  unto  death,  he  may  faint  and  lie  perfectly  still;  his 
face  is  drawn  and  pale.  Many  recover ;  urticaria  may  then  appear  from 
the  absorption  of  the  toxins  of  the  fluid,  and  nothing  may  remain  but  a 
freely  movable  fluid  in  the  abdomen.  The  peritoneum  seems  to  learn 
to  tolerate  this  fluid,  and  it  can  either  be  removed  by  aspiration  or  may 
be  spontaneously  absorbed;  it  may  perhaps  even  perforate  into  the 
urinary  passages  and  be  evacuated  in  this  way.  In  rare  cases  daughter- 
cysts  have  been  known  to  develop  in  the  abdominal  ca'^dty  (Volkmann, 
Krause).  If  the  cystic  contents  are  mingled  vriih  bile,  the  bacteria 
contained  in  the  latter  may  cause  peritonitis;  this  must  be  treated  by 
operative  measures,  and  may  occasionaUj-  be  reheved  in  this  way.  If 
purulent  cysts  burst  into  the  peritoneal  ca\'ity,  death  results  from  sup- 
purative peritonitis. 

If  the  cyst  bursts  into  some  preformed  peritoneal  pocket,  the  prog- 
nosis is  more  favorable,  as  these  cases  are  more  accessible  for  operative 
interference.  The  fluid  in  these  cases  is  not  so  freely  movable,  and  %vill 
be  discovered  locahzed  in  a  smaU  painful  area  of  the  abdomen.  The 
general  S3'mptoms  are  less  pronounced,  and  there  is  less  interference  with 
the  action  of  the  heart.  The  peritoneal  fluid  can  be  evacuated  through 
the  skin  or  into  the  intestine  "^-ithout  causing  any  very  severe  disturb- 
ances. 

Perforation  of  echinococcus  cyst  of  the  liver  into  the  urinarj^  passages 
is  rare.  If  it  occurs,  it  usually  leads,  because  of  occlusion  of  the  urethra 
with  retention  of  urine,  to  renal  colic  and  hydronephrosis.  Numerous 
daughter-cysts  colored  by  bile  are  passed  in  the  urine  and  reveal  their 
origin  from  the  liver.  If  a  rupture  into  the  bile-passages  occui'S  at  the 
same  time,  bile  may  enter  the  urinary  passages  from  the  fistula. 

If  the  echinococcus  penetrates  the  thorax  from  the  upper  surface  of 
the  liver,  the  diaphragm  may  be  torn,  as  pre\aously  mentioned,  so  that 
the  cyst  enters  the  pleural  ca\'it3',  ruptures,  and  evacuates  its  contents. 
Perforation  into  the  thoracic  ca\'ity  may  occur  in  still  another  manner; 
the  echinococcus  fluid  maj'  be  poured  into  a  canity  formed  of  peritoneal 
adhesions,  and  a  subphrenic  accumulation  of  fluid  be  formed,  which, 
secondarily,  perforates  the  diaphragm.  The  presence  of  fluid  in  the 
pleural  caA^ity  causes  the  ordinary  symptoms  of  serous  pleurisy  and 
hydrothorax;  namely,  an  increase  of  the  diameter  of  the  thorax  on  one 
side,  obliteration  of  the  intercostal  spaces,  retraction  on  respiration, 
dulness  on  percussion,  reduction  of  the  breathing-sounds  and  of  the 
fremitus.  The  lung  is  compressed  upward  and  backward  against  the 
spinal  column,  unless  it  is  anchored  anteriorly  by  adhesions.  Bronchial 
breathing  is  heard  over  the  lung;  the  heart  is  dislocated  toward  the  left. 
On  aspiration  a  fluid  is  obtained  that  may  perhaps  contain  some  albumin, 
or  none  at  aU.  Scohces  and  shreds  of  membrane  are  usually  found.  If 
the  exudate  is  pleuritic,  the  fluid  "^^111  contain  albumin. 

Rupture  of  the  cyst  is  accompanied  by  the  feeling  of  a  sudden  tear  in 
the  chest;  there  is  oppression,  dyspnea,  and  a  feeling  of  anxiety.     The 
pulse  is  rapid  and  weak,  and  death  may  occur  rapidly  T\ith  all  the  symp- 
toms of  coUapse  and  asph^-xia.     In  other  cases  suppuration  occurs,  and 
*  Achard,  Archiv  gen.  de  mcd.,  1888,  p.  410. 
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empyema  is  foriuod,  wliicli  may  cither  perforate  the  skin  or  the  lung^ 
unless  opened  early  l>y  thoracentesis.  Sometimes  eireumseribed  pneu- 
monia tlevelops,  with  fever,  sudden  cough,  and  the  expectoration  of  large 
quantities  of  purulent  fluid  containing  hydatids.  Complete  evacuation 
of  the  lluid  and  a  cure  of  the  disease  may  he  brought  al)out  in  this  manner; 
or,  on  the  other  hand,  the  lung  tissue  may  undergo  jmrulent  degeneration 
and  form  an  aJjscess.  The  latter  usually  causes  death.  Perforation  of 
the  lungs  allows  the  entrance  of  air  into  the  pleural  cavity,  and  may  cause 
l)yopneumothorax.  In  some  cases  a  pleuritic  exudate  may  be  present 
before  the  cyst  ruptures  the  diaphragm,  so  that  when  the  rupture  occurs 
both  fluids  may  be  mixed.  In  other  cases  adhesions  exist  between  the 
lung  and  the  diaphragm,  and  the  contents  of  the  cyst  may  penetrate  the 
lung  without  coming  in  contact  with  the  pleural  exudate  (Trousseau). 

If  the  cyst  as  a  whole  enters  the  lung  without  buisling,  pneumonic 
symptoms  appear;  later,  weakness  of  the  breath-sounds  and  dulness. 
Finally,  the  sac  mixtures  and  its  contents  are  poured  into  the  lungs  and 
bronchi;  this  causes  a  sudden  flooding  of  these  parts.  It  may  be  impos- 
sible for  the  patient  to  get  rid  of  the  fluid  and  the  hydatids  quick  enough; 
consequently  he  becomes  asphyxiated,  and  drowns  (as  it  were)  in  the 
cystic  fluid.  If  the  evacuation  occurs  slowly  and  in  small  quantities,  a 
cure  of  the  disease  may  be  brought  about.  If  a  cystic  cavity  is  present 
in  the  lung,  a  large  space  Avill  remain  ^^•ith  bronchial  breathing,  resonant 
and  metaUic  sounds,  etc.  Cavities  of  this  kind,  or  the  remnants  of 
abscess-ca^ities,  gradually  contract  and  heal.  Sometimes  it  is  necessarj' 
to  open  them  from  without,  to  drain  them,  and  in  this  manner  to  produce 
cicatrization. 

The  sputiun  may  remain  purulent  for  a  long  time,  or  may  contain  bile 
if  bile-passages  have  ruptured  at  the  same  time. 

Perforation  from  the  left  lol^e  into  the  pericardium  is  rare ;  a  few  cases 
are  on  record  (Wunderlich) .  The  pericardial  sac  becomes  rapidly  dis- 
tended ^^ith  fluid,  and  the  patient  clies  in  a  very  short  time  from  heart- 
failure. 

If  a  communication  is  established  between  the  portal  vein  and  the 
echinococcus  cj'st,  the  branches  of  the  portal  vein  become  obstructed, 
and  multiple  abscesses  are  formed.  Occasionally  a  branch  of  the  portal 
vein  will  be  punctured  during  exploratoiy  aspiration.  Toxic  material 
may  enter  the  blood  in  this  manner  and  produce  symptoms  of  poisoning, 
— namely,  urticaria  (Bouchard), — or  such  severe  symptoms  of  intoxica- 
tion that  death  may  occur  (Bryant). 

If  the  lower  vena  cava  is  perforated,  fluid  and  hydatids  reach  the 
right  heart,  and  are  forced  into  the  pulmonary  artery  and  occlude  it. 
The  patients  die  rapidly  with  symptoms  of  dyspnea  and  puhnonary 
edema,  similar  to  those  seen  in  embolism  of  the  pulmonary  arter}'  follow- 
ing the  lodgment  of  marantic  thrombi.  If  perforation  occurs  into  the 
hepatic  vein,  embolism  of  branches  of  the  pulmonar\'  artery,  hemorrhagic 
infarcts,  suppuration  in  the  lungs,  and  general  empyema  result.  Entrance 
of  the  cystic  fluid  into  the  veins  is  usually  manifested  by  toxic  symptoms, 
as,  for  instance,  reddening  of  the  face,  pain,  loss  of  consciousness,  vomit- 
ing, spasms,  or  sudden  stoppage  of  the  heart. 

Erosion  of  a  branch  of  the  hepatic  artery — for  instance,  by  trauma — 
may  cause  a  large  quantity  of  blood  to  enter  the  echinococcus  cyst,  and 
in  this  manner  the  parasites  are  killed. 

Perforation  of  the  echinococcus  through  the  abdominal  wall  probably 
51 
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only  occurs  in  cases  of  suppuration,  and  the  same  symptoms  are  produced 
as  in  perforating  abscess  of  the  hver;  namely,  circumscribed  peritonitis, 
inflammatory  swelling  of  the  abdominal  wall,  later  fluctuation,  thinning 
of  the  skin,  bursting  of  the  integument,  and  evacuation  of  the  contents 
of  the  cyst  through  the  fistula.  [Posselt  *  has  pubhshed  a  detailed 
discussion  of  echinococcus  of  the  hver,  chiefly  in  relation  to  the  symp- 
toms and  diagnosis.  ♦  He  considers  the  most  important  sign  to  be  the 
enlargement  and  alteration  in  the  form  of  the  hver.  Enlargement  is 
usually  confined  to  the  right  lobe.  The  hver  is  hard,  and  pain  and 
tenderness  are  ehcited  if  the  cyst  is  near  the  surface.  Pain  is,  however, 
not  a  constant  feature.  There  is  usually  marked  jaundice,  and  frequently 
ascites.  Often  there  is  free  sweating.  The  patient  is  usually  consti- 
pated, and  occasionalh^  may  show  blood  in  the  stools.  It  is  noteworthy 
that  the  bodily  weight  seldom  decreases  to  any  marked  extent,  an  im- 
portant point  in  the  diagnosis  of  this  condition  from  carcinoma  and 
hj^pertrophic  cirrhosis,  in  both  of  which  cachexia  and  loss  of  weight  are 
extreme.  Cachexia  in  echinococcus  disease  is  a  late  phenomenon. 
There  is  usually  no  fever,  and  no  enlargement  of  the  spleen.  Polyuria 
is  frequently  seen,  due  (according  to  Posselt)to  functional  hypertrophy 
of  the  kidneys.  He  has  found  the  disease  to  be  common  in  Bavaria, 
Austria,  Switzerland,  and  "Wiirtemburg,  and  rare  elsewhere  over  the 
globe.  Renon  t  describes  a  case  of  multilocular  echinococcus  of  the 
pleura  and  right  lung  in  a  man  of  thirty-six.  He  considers  this  the  first 
case  of  the  disease  in  man  to  occur  in  France. — Ed.] 

Prognosis. — Echinococcus  cyst  of  the  hver  may  persist  for  a  long 
time  without  causing  any  symptoms  or  disturbances,  and  even  large 
cysts  may  fail  to  affect  the  general  health  of  the  patient.  Their  presence 
may  be  manifested  by  shght  symptoms  of  dislocation  of  other  organs. 
At  the  same  time,  the  presence  of  the  parasite  is  always  dangerous,  and 
such  accidents  as  rupture  into  neighboring  organs,  inflammatory  processes, 
suppuration,  gangrene,  etc.,  must  always  be  feared.  An  echinococcus 
cyst  may  exist  in  an  active  condition  for  twenty  years  and  more.  A 
fall,  a  contusion,  or  a  concussion  is  dangerous,  and  may  lead  to  the  rup- 
ture of  the  cyst.  Spontaneous  cures  are  rare;  they  may  be  brought 
about  by  the  death  of  the  parasite,  or  by  cheesy  degeneration  or  calcifl- 
cation  of  the  cyst  tissues.  A  natural  cure  by  evacuation  of  the  contents 
into  the  intestine  and  bronchi,  etc.,  is  quite  freciuently  seen.  In  the 
majority  of  cases,  however,  the  skill  of  the  surgeon  must  be  employed 
to  remove  the  disease. 

Suppuration  and  gangrenous  degeneration  of  the  echinococcus,  as 
weU  as  rupture  into  the  blood-vessels  (the  vena  cava,  etc.),  the  perito- 
neum, etc.,  are  dangerous. 

C3T  has  formulated  the  foUowing  statistics :  Death  occurred  in  90  % 
of  cases  from  rupture  into  the  peritoneum,  in  80  %  into  the  pleura,  in 
70  %  into  the  bile-passages,  in  57  %  into  the  bronchi,  in  40  %  into  the 
stomach,  in  15  %  into  the  intestine,  and  in  3  %  through  the  abdominal 
waU. 

If  suppuration  occurs,  the  prognosis  is  probably  the  same  as  in  a 
virulent  abscess. 

The  prognosis,  therefore,  of  echinococcus  of  the  liver  \\-ill  only  be 
favorable  in  the  absence  of  fever  and  suppuration  or  of  all  symptoms 

*  Deutsch.  Arch.  f.  klin.  Med.,  Aug.  18,  1899. 
t  Compt.  rend,  de  la  Soc.  de  Biol,  Feb.  17,  1900. 
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that  i)oint  to  a  tliri'iitciiiiif?  ixTforutinji;  or  if  the  cyst  is  faxoruljly  situated 
for  operation,  as.  for  iiistaiiee,  on  the  anterior  surface  of  tlie  hver.  Thanks 
to  th(>  perfected  techni(|U(^  and  the  methods  of  aseptic  surgery,  sub- 
plirenic  echinococcus  is  now  accessil>le  for  operation.  As  lonp  as  the 
cyst  is  intact,  the  prognosis  is  favorable. 

Diagnosis. — A  small  cyst  can  bo  recognized  only  if  it  is  situated  on 
the  antcrioi-  surface  of  the  liver  inunediately  underneatii  the  abdominal 
wall,  antl  only  if  it  is  j)rominent.  A  cyst  may  l)e  very  large  and  still 
evade  detection  if  it  tlevdops  in  the  anterior  of  the  liver,  and  only  causes 
a  general  enlargement  of  the  organ.  8ul)jective  sj-mptoms  may  be 
completely  absent  or  misleading.  It  has  happened  that  tumors  a-s  large 
as  a  child's  head  have  been  present,  but  have  passed  unnoticed  by  the 
patient. 

The  anamnesis  is  important,  and  it  is  well  to  determine  whether  the 
patient  comes  from  a  region  that  is  noted  for  echinococcus  disease,  also 
whether  the  patient  has  associated  nmch  with  dogs,  etc.  It  is  well  also 
to  examine  for  tenia  the  stools  of  the  animals  that  the  patient  has  been 
in  contact  with;  if  necessary,  after  the  administration  of  a  veniiifuge. 

The  following  points  will  speak  in  favor  of  echinococcus  as  against 
other  tumors  of  the  liver,  abscesses,  etc. :  Absence  of  pain  or  the  presence 
of  very  slight  pain,  a  tense  clastic  tumor  (hydatid  thrill)  with  a  round, 
smooth  surface,  the  absence  of  fever  and  of  inflammatory  symptoms  in 
the  neighborhood  of  the  tumor  (peritoneum),  onl}'  slight  disturbances  of 
the  general  health,  and  a  slow  growth  of  the  swelUng. 

If  the  echinococcus  develops  on  the  anterior  surface  of  the  liver,  the 
diagnosis  can  frequently  be  made  from  the  above  symptoms.  Very 
frequently,  however,  the  condition  is  confounded  with  other  cysts  of  the 
liver  or  \\i\\\  a  chronic  abscess  that  is  unattended  by  inflammatory 
symptoms;  in  such  cases  the  diagnosis  is  not  made  until  an  operation  is 
performed.  Other  forms  of  cysts  resemble  the  echinococcus  cyst  in 
shape  only  rarely,  and  if  they  are  present,  the  two  conditions  cannot  be 
distinguished. 

Chronic  abscess  of  the  liver  is  usually  found  in  subjects  who  have  hved 
in  the  tropics ;  it  does  not  present  so  tense  a  resistance  to  the  hand  in  the 
afebrile  stage  as  do  echinococcus  cysts.  Other  abscesses  are  char- 
acterized by  fever  and  severe  disturbances  of  the  general  health;  they 
can  only  be  confounded  with  an  echinococcus  cyst  that  has  undergone 
purulent  degeneration.  Mahgnant  tumors  are  frequently  tense  and 
elastic,  but  are  generally  nodular  and  painful ;  they  cause  greater  cachexia, 
and  develop  more  rapidly.  In  addition,  primary  tumors  can  frequently 
be  found  in  other  regions  of  the  body. 

The  Rontgen  rays  frequently  aid  in  determining  the  gradual  enlarge- 
ment of  the  liver  by  echinococcus.  and  the  procedure  promises  to  be  of 
value  in  the  diagnosis,  particularly  in  distinguishing  subphrenic  cysts. 

Exploratory  puncture  is  of  great  diagnostic  value.  Recamier  was 
the  first  to  execute  this  procedure  in  echinococcus  disease,  and  Cru- 
veilliier  recommended  it  after  him.  The  operation  is  performed  in  the 
same  manner  as  in  abscess  of  the  liver.  It  is  well,  however,  to  select 
a  thin  cannula  in  order  to  make  the  hole  in  the  cyst-wall  as  small  as 
possible;  this  is  necessary  on  account  of  the  tension  of  the  cyst-wall, 
that  may  readily  cause  a  rupture  and  an  evacuation  of  the  cystic  con- 
tents into  the  peritoneal  cavity.  The  puncture  should  be  made  diagonally 
through  the  cyst-wall,  preferably  with  the  apparatus  of  Dieulafoy  or 
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Potain,  rather  than  with  a  Pravaz  needle.  The  cannula  can  be  closed 
with  wax  or  with  a  cock,  and  left  in  place  for  a  little  while ;  an  inflamma- 
tory exudate  is  formed  around  the  puncture,  closing  it  still  more  effectu- 
ally and  preventing  the  entrance  of  cystic  fluid  into  the  abdomen.  If 
the  echinococcus  cyst  is  healthy,  a  clear  fluid  is  obtained  in  which  no 
albumin  will  be  found;  there  wiU  be  a  few  shreds  of  membrane,  scolices, 
and  hooldets.  Cysts  of  a  different  character  are  usually  fiUed  with 
a  fluid  containing  albumin,  mucus,  bile,  etc.  In  abscesses,  pus  is  found, 
and  if  the  abscess  is  in  reality  an  echinococcus  cyst  that  has  undergone 
suppuration,  shreds  of  membrane,  scolices,  hooks,  etc.,  will  also  be 
found. 

The  puncture  may  be  followed  by  disagreeable  or  even  dangerous 
results,  because  the  wound  may  gape,  if  the  waUs  of  the  cyst  are  fragile 
or  rupture  (Segond),  and  aUow  the  escape  of  cystic  fluid.  This  is  par- 
ticularly dangerous  in  purulent  or  gangrenous  echinococcus  cysts;  such 
an  accident  is  frequently  followed  by  peritonitis,  just  as  in  abscess  of 
the  liver.  If  the  cystic  contents  are  not  degenerated,  intoxication  of 
the  whole  organ  may  occur  from  the  toxic  products  of  the  parasite. 

The  most  frequent  symptom,  of  this  intoxication  is  urticaria  (Monneret,  Rendu, 
Ladureau,  Harley,  Murchison,  Dieulafoy,  Finsen,  v.  Volkmann).  In  subsequent 
punctures  this  symptom  does  not  seem  to  appear,  possibly  because  the  first  one 
confers  immmiity.  Severe  poisoning  has  also  been  observed,  attacks  of  fainting, 
dyspnea,  nausea,  vomiting,  hiccup,  rapidity  and  weakness  of  the  pulse,  signs  of 
collapse,  in  some  cases  even  death.  Jenkins,  Martineau,  and  Bryant  observed 
death  in  such  cases.  Achard  reports  8  cases  of  death.  Fever,  artliritic  pains 
(suppuration  of  joints,  Verneml),  diarrhea,  and  insomnia  have  all  been  seen. 

The  danger  of  localization  and  the  multiple  development  of  daughter-cysts 
in  the  abdominal  cavity  need  not  be  feared,  although  Langenbuch,  basing  his 
statement  on  the  experiments  of  Volkmann  and  others,  calls  attention  to  this 
complication.     As  a  rule,  these  cases  are  due  to  the  rupture  of  large  cysts. 

Sometimes  puncture  is  performed  in  vain,  as  when  the  cannula 
becomes  occluded  by  hydatids  or  by  calcareous  material  from  the  wall 
of  the  cyst. 

Puncture  is  hardly  ever  dangerous,  though  everj^thing  should  be  in 
readiness  to  perform  a  laparotomy  and  to  remove  the  cyst  by  surgical 
procedures. 

Sometimes  the  gall-bladder  may  be  distended  by  stasis  of  bile  or 
by  hydrops,  and  lead  to  confusion.  Here  the  position  and  outline  of 
the  tumor,  a  history  of  cholelithiasis,  or  symptoms  of  this  condition, 
and  the  character  of  the  aspirated  fluid  wiU  decide.  The  contents  of 
such  a  swelling  are  bile-tinged,  or,  if  not,  at  least  mucoid  and  albuminous. 
In  very  rare  cases,  it  is  true,  a  large  quantity  of  a  watery,  clear,  colorless 
fluid  has  been  aspirated  from  a  hydropic  gall-bladder  (one  hter,  Tuffier). 

If  the  cyst  is  present  on  the  lower  surface  of  the  liver,  and  the 
portal  vein  is  compressed  so  as  to  cause  ascites,  the  position  of  the  liver 
may  be  altered  by  the  transudate;  it  may  become  retroverted  and 
lead  to  confusion  with  cirrhosis.  Other  general  enlargements  of  the 
liver,  as  fatty  liver,  amyloid  degeneration,  etc.,  are  simulated  by  echino- 
coccus only  in  those  cases  where  the  parasite  develops  in  the  interior 
of  the  organ. 

Cysts  of  the  pancreas  resemble  those  of  the  liver,  and,  owing  to 
the  close  proximity  of  the  two  organs,  must  sometimes  be  differentiated. 
If  the  stomach  is  distended  with  air,  the  pancreatic  cyst  will  be  found 
behind  this  organ  and  will  be  clearly  distinguished  from  the  margin  of 
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the  liver,  which  moves  up  and  down  over  the  cyst  on  inspiration.  Cysts 
of  the  mesentery  and  of  the  ovary  are  more  readily  distinguished.  If 
the  former  are  very  large,  so  that  the  liver  is  pushed  up  into  the  thora.x, 
the  diagnosis  may  be  rendered  diflieult.  Even  simple  meteorism  has 
been  taken  for  echinococcus  cyst  (Simpson),  also  cold  abscesses  of  the 
abdominal  wall  on  the  right  side  (Tr61at,  Langenbuch). 

If  hydronephrosis  of  the  right  kidney  e.xists,  a  round,  tense,  elastic 
tumor  is  present,  which  pushes  the  liver  forward.  The  protrusion  of 
the  lumbar  n^gion,  even  in  the  knee-chest  position,  the  niotihty  of  the 
tumor,  the  fact  that  it  is  situated  l)ehind  the  colon,  will  decide  in  favor 
of  hydronephrosis.  Exploratory  puncture  or  catheterization  of  the 
ureter  may  give  important  information. 

If  echinococcus  cysts  are  situated  immediately  in  front  of  the  abdomi- 
nal aorta,  the  gro\\th  may  pulsate,  but  in  this  ca.se  the  pulsations  are 
not  expansile,  but  antero-posterior.  Occasionally  a  cyst  has  been  mis- 
taken for  an  aneurysm  (Neisser,  Hay  den). 

Cysts  of  the  spleen  may  be  mistaken  for  echinococcus  of  the  left 
lobe  of  the  Hvcr.  A  cyst  situated  in  the  left  lobe  may  force  its  way 
into  the  spleen,  or,  on  the  other  hand,  a  cyst  of  the  spleen  may  be  so 
close  to  the  left  lobe  of  the  liver  that  it  Is  impossible  to  distinguish  the 
two  organs.  The  diagnosis  vnW.  in  such  cases  have  to  be  reserved  for 
exploratory  laparotomy. 

The  diagnosis  of  a  subphrenic  echinococcus  cyst  is  particularly  diffi- 
cult. There  \\\\\  be  dulness  in  the  lower  half  of  the  right  side  of  the 
thorax;  this  portion  of  the  chest  is  expanded,  breath-sounds  are  weak  or 
absent,  and  there  is  pectoral  fremitus,  so  that  the  diagnosis  of  a  pleural 
exudate  or  of  a  subphrenic  abscess  may  seem  warranted.  The  general 
outline  of  the  percussion  dulness,  the  more  circumscribed  protrusion  of 
the  lower  ribs,  the  absence  of  fever  and  of  a  histon,-  of  inflammatory 
symptoms  in  the  lungs  or  the  pleura,  above  all,  the  results  of  exploratorj' 
puncture,  must  decide  against  a  serous  exudate  in  the  thoracic  ca\'ity, 
and  the  entire  absence  of  inflammatory  symptoms  in  the  abdomen  "uill 
decide  against  subphrenic  abscess.  If  the  echinococcus  cyst  is  situated 
beneath  the  diaphragm  and  is  gangrenous,  it  cannot  be  distinguished 
from  pyopneumothorax  subphrenicus.  The  treatment  of  both  conditions 
is  the  same,  so  that  it  is  not  essential  to  make  a  clear  differential  diagnosis. 

If  an  echinococcus  perforates  into  the  pleural  cavity,  the  symptoms 
will  be  so  violent  and  so  sudden  (there  will  be  collapse  and  a  general 
intoxication)  that  even  ^^•ithout  examination  of  the  fluid  a  pleurisy  with 
exudation  can  be  excluded. 

It  is  said  that  echinococcus  involvement  of  the  pleura  can  be  dif- 
ferentiated from  a  subphrenic  echinococcus  cyst  by  the  fact  that  the 
former  forces  the  diaphragm  and  the  liver  downward,  and  on  inspiration 
the  liver  moves  downward.  In  echinococcus  of  the  Uver,  on  the  other 
hand,  the  diaphragm  is  forced  upward,  becomes  paralyzed  and  atrophic, 
and  for  all  these  reasons  the  lower  margin  of  the  liver  is  not  found  so  low 
as  in  echinococcus  of  the  pleura;  finally,  on  inspiration  the  liver  moves 
upward. 

It  is  sometimes  difficult  to  decide  whether  the  echinococcus  cyst  has 
developed  primarily  in  the  lower  lobe  of  the  right  lung,  or  whether  it  was 
primar}^  in  the  liver,  later  penetrating  the  lung. 

The  diagnosis  of  the  rupture  of  an  echinococcus  into  the  different 
organs  can  be  made  from  the  symptomatology  outlined  above. 
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Prophylaxis. — In  order  to  prevent  echinococcus  disease,  all  measures 
should  be  employed  that  will  prevent  infection  of  human  beings  by  the 
eggs  of  the  tenia.  The  following  rules  should  be  observed  in  regions 
where  the  parasite  is  common: 

I.  The  number  of  dogs  should  be  decreased  as  far  as  possible  (by 
means  of  a  dog  tax),  and  those  that  have  no  masters  should  be  caught 
and  confiscated. 

II.  There  should  be  a  careful  meat  inspection  for  echinococcus,  and 
all  infected  meat  should  be  rendered  harmless.  Above  all,  it  is  important 
that  no  such  meat  should  be  fed  raw  to  dogs. 

III.  People  should  be  warned  against  very  intimate  contact  with  dogs, 
against  petting  and  fondling  them.  This  is  particularly  necessary  in 
the  case  of  children.  After  handling  a  dog  the  hands  should  be  washed 
as  soon  as  possible. 

IV.  In  order  to  remove  tenia  the  dogs  should  undergo  a  tapeworm 
cure  about  once  a  year,  and  the  follomng  prescription  is  useful :  Flores 
kooso,  2.0  to  15.0  gm.;  extr.  filic.  mar.,  1.0  to  4.0  gm.;  areca  nut,  0.5 
to  2.0  gm.  of  the  scraped  or  pulverized  nut  on  an  empty  stomach, 
followed,  possibly,  by  10  to  30  gm.  of  castor  oil  in  two  or  three 
hours,  etc. 

V.  All  vegetables  should  be  thorough!}^  cleaned,  particularly  if  they 
are  eaten  raw,  as  is  salad,  for  instance. 

Treatment. — The  attempt  has  frequently  been  made  to  treat  echino- 
coccus with  drugs.  Formerly  emetics  were  given  with  the  purpose 
of  causing  a  rupture  of  the  sac  and  the  evacuation  of  the  cyst  into  the 
intestine,  the  peritoneum,  etc.  This  procedure,  of  course,  is  so  dangerous 
and  so  uncertain  that  it  is  altogether  to  be  condemned. 

For  a  time  ordinary  salt,  sometimes  in  combination  with  other  salts, 
was  recommended  both  for  internal  and  external  use,  in  the  shape  of 
compresses  and  baths.  This  treatment  was  based  on  an  observation  by 
Laennec,  who  saw  that  animals  suffering  from  this  disease  were  cured 
if  they  were  put  to  pasture  on  a  salty  soil,  and  a  few  cases  have  been 
described  (Laennec,  Oppolzer,  Bamberger)  in  which  a  decrease  of  the 
C3^st  was  brought  about  by  this  treatment.  As  a  rule,  however,  the 
method  is  fruitless. 

Anthelmintics,  as  turpentine,  Dippel's  oil,  and  kamala,  have  been 
administered  internally.  Hjaltelin  recommended  tincture  of  kamala,  30 
to  40  drops,  three  times  a  day;  and  Bird  claims  to  have  seen  a  quicker 
cure  of  the  echinococcus  after  puncture  and  evacuation  of  the  cyst 
when  kamala  was  used  in  combination  with  bromid  of  potash.  These 
remedies  are  probably  useless,  and  the  same  can  be  said  of  inunctions 
of  mercury  ointment,  or  the  internal  administration  of  calomel. 

lodid  of  potash  was  popular  for  a  long  time,  and  has  been  given 
in  these  cases  in  considerable  doses  (Havkis,  Wilkes,  and  others).  Budd 
advises  the  administration  of  iodid  of  potash,  together  with  inunctions 
with  an  iodin  salve.  Frerichs  examined  the  cystic  contents  for  iodin 
after  this  treatment,  but  failed  to  find  it.  Other  investigators,  as  Hosier 
and  Peiper,  succeeded  in  demonstrating  its  presence. 

In  any  event  the  results  of  internal  medication  are  very  uncertain, 
and  the  condition  of  the  patient  frequently  calls  for  a  prompt  removal 
of  the  parasite.  In  the  days  before  antisepsis  the  fear  of  operation 
was  justified  in  echinococcus  disease,  because  even  a  simple  puncture 
sometimes  led  to  suppuration.     At  the  present  time,  however,  it  is 
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possible  to  terminate  tlie  disease  rapidly  and  safely  by  surgical  inter- 
ference. 

This  is  not  the  place  to  discuss  the  ditTcrent  methods  that  have  been 
reconunended.  A  detailed  description  will  be  found  in  the  work  of 
Langenbuch.  The  following  brief  description  is  largely  ba-sed  on  this 
work. 

For  the  general  practitioner  puncture  is  the  most  important  [)ro- 
cedure. 

Electro-puncture  is  no  longer  employed,  although  the  method  was 
used  with  some  success  in  Iceland,  j^articularly  by  l)urham  and  Fagge. 
Two  steel  needles  are  inserted  into  tlie  cyst  and  connected  with  the  nega- 
tive pole  of  a  battery,  the  other  electrode  terminating  in  a  moist  sponge 
apphed  to  the  skin.  Hydrogen  develops  in  the  cyst  and  forces  the  fluid 
through  the  puncture  into  the  abdomen.  Even  repeated  sittings  may 
not  succeed  in  destroying  the  parasite,  and  unless  asepsis  is  rigorously 
carried  out  suppuration  may  occur. 

The  dangers  of  puncture  have  already  been  discussed  in  our  section 
upon  exploratory  puncture.  If,  later  on,  symptoms  appear  that  can 
be  referred  to  the  peritoneum  or  to  other  organs,  the  cyst  should  be 
thoroughly  removed  by  laparotomy. 

Evacuation  of  the  cystic  contents  by  puncture  is  an  old  procedure.  Hippoc- 
rates and  his  pupils  have  described  the  difficulties  incident  to  this  operation  owing 
to  occlusion  of  the  cannula  by  hydatids. 

As  the  cyst  usually  collapses  after  the  evacuation  of  the  fluid,  and  the  disease 
is  thereby  cured  (Hulke,  Borgherini,  Mosler,  and  Peiper),  the  idea  suggested  itself 
to  remove  only  a  small  quantity  of  fluid  with  a  fine  cannula  (Hulke,  Savory).  This, 
however,  is  rarely  successful.  Sibson  attaches  a  tube  to  the  cannula  and  allows 
it  to  remain  in  place  so  as  to  remove  as  much  as  possible  of  the  contents. 

In  general,  trocars  of  medium  caliber  should  be  employed  and  as 
much  of  the  contents  evacuated  at  one  time  as  possible.  In  this  way 
echinococcus  disease  has  frequently  been  cured,  sometimes  after  one 
puncture,  in  other  cases  after  repeated  attempts.  During  this  manipula- 
tion, particularly  if  it  is  not  carried  out  with  aseptic  precautions,  purulent 
infection  may  occur;  and  it  is  indeed  possible  that  in  such  instances  the 
death  of  the  parasite  has  been  brought  about  by  the  entrance  of  bacteria 
(Kussmaul,  Wright,  Brodbury,  Fuller,  and  others).  Another  danger 
is  rupture  of  the  bile-passages  and  blood-vessels  in  the  walls  of  the  cyst. 
This  may  cause  the  entrance  of  bile  and  blood  into  the  ca\ity,  and  the 
death  of  the  scolices;  or,  again,  the  membrane  may  become  separated 
from  the  connective-tissue  capsule,  and  in  this  way  the  death  of  the  para- 
site be  brought  about  by  interference  with  its  nutrition. 

Harley  reports  34  cases  of  ciu"e  out  of  77  cases  in  which  puncture  was  per- 
formed ;  Nlurchison,  SO  cures  in  103  cases.  The  latter  advised  allowing  the  fluid 
to  flow  into  the  abdominal  cavity,  and  claims  that  it  is  absorbed  there.  Such 
a  procedure,  of  course,  is  fraught  with  danger,  owing  to  the  possibiUty  of  intoxi- 
cation and  infection. 

Puncture  and  aspiration :  As  the  entrance  of  air  into  the  cyst  is  to 
be  dreaded,  and  as,  formerly,  suppurative  processes  were  attributed  to 
the  presence  of  air,  the  older  operators  began  to  devise  methods  of  remov- 
ing the  cystic  contents,  and  at  the  same  time  of  aspirating  the  air.  Budd 
was  the  first  to  advise  the  employment  of  a  suction  apparatus.  Dieulafoy 
and  Potain  both  invented  apparatus  of  this  kind  and  recommended  this 
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method  of  treating  echinococcus  cysts.  A  great  many  cases  have  been 
treated  in  this  manner.  The  walls  of  the  cysts,  it  is  true,  are  frequently 
hard  and  inelastic,  and  under  these  circumstances  it  is  impossible  to 
remove  all  the  fluid  and  to  cause  the  collapse  of  the  cyst.  In  case  the 
cyst  is  sterile  a  cure  may  be  obtained;  but  if  it  is  not  sterile,  or  if  the 
parasite  has  not  been  killed  by  suppuration  or  by  the  entrance  of  bile, 
the  fluid  will  collect  again,  and  it  may  be  necessary  to  repeat  aspiration 
many  times.  There  are  cases  on  record  in  which  this  operation  was 
performed  as  often  as  300  times.  After  aspiration  a  tympanitic  sound 
will  often  be  heard  over  the  cyst  as  a  result  of  the  dilution  of  the  gases 
contained  in  the  cavity.  Pain,  nausea,  vomiting,  and  urticaria  have 
all  been  observed  after  evacuation.  Sudden  death  is  reported  in  a  few 
cases  (Guyot,  Martineau,  Moissenet).  According  to  Braine,  the  mortality 
from  the  operation  is  as  high  as  15  %. 

As  simple  aspiration  has  not  led  to  the  desired  goal  in  cases  in  which 
the  cyst  has  not  been  sterile,  the  attempt  has  been  made  to  destroy  the 
parasite  by  the  injection  of  certain  substances  into  the  cyst. 

As  early  as  1851  Boinet  injected  tincture  of  iodin,  and  his  example  was  followed 
by  Velpeau,  Richard,  Weber,  Aran,  Demarquay,  and  Chassaignac,  Schroetter,  and 
others.  A  few  successes  are  on  record,  but  the  operation  was  again  uncertain, 
was  very  painful,  and  in  one  or  two  cases  was  followed  by  the  death  of  the  patient, 
so  that  it  was  soon  abandoned. 

Filix  mas  (Pavy),  ox-gall  (Dolbeau  and  Voisin,  Landouzy,  and  others),  and 
alcohol  (Richet)  have  all  been  employed  for  the  same  purpose,  and  have  all  been 
abandoned. 

Injections  of  solutions  of  corrosive  sublimate  and  thorough  irriga- 
tion of  the  cyst  have  been  more  successful,  and  promise  good  results 
as  soon  as  the  technique  is  further  perfected. 

Mesnard  probably  was  the  first  to  inject  a  solution  of  this  substance  into  a 
cyst;  this  was  followed  by  an  increase  of  the  suppuration;  he  injected  more  sub- 
limate and  thoroughly  flushed  the  cavity  with  the  drug;  this,  finally,  led  to  a  cure 
of  the  case.  The  strength  of  the  sublimate  solution  was  one  pro  mille,  and  injection 
was  followed  by  irrigation  with  alcohol. 

Sennet  and  Baccelli  removed  a  small  quantity  of  the  cystic  fluid  (2.5  to  30  ( !)  gm.) 
and  injected  the  same  quantity  or  a  slightly  smaller  quantity  of  sublimate  solution 
(1  to  2  pro  mille)  and  obtained  good  results.  Dujardin-Beaumetz  and  Blumer 
proceeded  in  the  same  way,  and  report  the  contraction  of  an  echinococcus  cyst 
after  one  injection,  and  the  ciire  after  two  injections  of  20  to  30  gm.  of  a  one  pro 
mille  sublimate  solution.  Cimbali  saw  death  occm*  after  this  operation;  the  case, 
however,  was  hardly  a  suitable  one.  Ketly  saw  fever  following  the  injection  that 
persisted  for  20  days;  at  the  end  of  this  time,  however,  the  cyst  had  disappeared. 
After  another  period  the  fluid  again  accumulated.  Sublimate  was  again  injected 
and  the  cyst  disappeared  again;  he  does  not  state  whether  the  disease  was  finally 
cured.  Chauffard  and  Widal  state  that  36  c.c.  of  a  one  pro  mille  solution  of  sub- 
limate are  sufficient  to  sterilize  an  echinococcus  cavity  of  2  liters;  according  to 
other  statements,  the  cyst  should  contain  as  much  as  1  or  2  cgm.  of  sublimate. 

Debove  advises  as  complete  an  evacuation  of  the  contents  as  possible,  and 
the  injection  of  100  c.c.  of  a  one  pro  mille  solution  of  sublimate;  this  is  to  be  re- 
moved by  aspiration  after  ten  minutes.  Terillon  removed  450  c.c.  of  fluid,  injected 
100  c.c.  of  sublimate  of  the  above  strength,  and  left  it  in  the  cavity;  the  case  was 
cured. 

Langenbuch  states  that  among  16  cases  that  were  treated  with  injections 
of  sublimate  14  recovered,  1  died,  and  1  showed  no  improvement. 

A  5  %  solution  of  copper  sulphate  has  also  been  employed  for  this 
purpose  (Debove).  Chauffard  succeeded  in  causing  the  disappearance 
of  a  cyst  by  the  injection  of  150  c.c.  of  a  0.5  %  solution  of  /5-naphthol. 
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Tn  many  oa«!c.s  puncture  and  drainage  have  been  employed,  a.s  in 
abscess  of  the  liver. 

Owen  Rees,  ami  later  Hoinet  and  \trnouil,  ofK-rati-d  a.s  follows:  A  thick  trocar 
was  iiiscrtoii  ami  allowed  to  n-maiii  in  i)laee  for  several  days,  until  it  herame  loose; 
a  little  fUiiil  then  oozeil  out.  The  walls  of  the  parietal  peritoneum  wire  adherent 
by  this  time.  .\  drainape-tube  or  a  double  catheter  can  be  inserted,  or  the  oiM-ninR 
can  be  dilatinl  with  lauiinaria,  sponpe  tents,  etc. ;  and  in  this  manner  the  evacuation 
of  shreds  of  membrane  and  of  hydatids  is  made  po.ssil>le.  .\s  suppuration  and 
gangrene  may  readilv  occur  during  this  oj)eration,  abundant  drainage  should  l>e 
provided  and  care  should  be  taken  that  the  cavity  is  freciuently  irrigated  with 
antiseptic  .solutions.  Jona.s.sen,  Harley,  and  others  have  treated  many  ca-ses  by 
this  method.  If  the  skin  is  tiioroughly  disinfecteil  and  the  trocar  is  sterile,  the 
operation  promises  good  results.  While  the  cannula  is  in  place,  opium  should 
be  administered.  The  sac  should  be  frequently  flushed  and  thorough  drainage 
secured,  so  that  the  danger  of  suppuration  and  of  gangrene  is  minimized.  (Gradual 
and  complete  collapse  of  the  cavity  will  occur;  a  biliary  fistula  may  persist  for 
a  long  time  afterward  in  case  some  of  the  bile-passages  rupture  into  the  cyst-cavity. 

This  method  is  particularly  adapted  for  the  general  practitioner. 
Reclus  states  that  the  mortality  is  28  %,  but  this  is  due  to  the  fact  that 
in  many  cases  rigid  antisepsis  has  not  been  observed. 

In  order  to  obliterate  the  cyst  and  to  prevent  oozing  of  its  contents 
into  the  peritoneal  cavity,  several  methods  have  been  employed;  among 
these  were  the  insertion  of  a  small  cannula  and  allowing  it  to  remain 
in  place  until  adhesions  had  formed,  application  of  cauterizing  pastes, 
etc.  At  the  present  time  the  leaves  of  the  parietal  peritoneum  are  sutured 
together  prior  to  making  the  large  opening  that  is  considered  necessary 
and  expedient. 

Simon  inserted  two  thin  trocars  two  to  three  centimeters  apart  and  allowed 
them  to  remain  in  place  for  two  weeks.  As  soon  as  it  could  be  assumed  that  ad- 
hesions had  formed  with  the  peritoneum  (reduced  mobility  of  the  needles  on  respi- 
ration, oozing  of  pus  or  fluid,  etc.)  an  incision  was  made  between  the  two  needles. 
Boinet  inserted  a  curved  trocar  and  pushed  it  through  the  cyst  in  such  a  manner 
that  it  protruded  again;  this  he  left  in  place  for  some  time,  and  then  made  his 
incision.  Begin  and  Trousseau  inserted  several  needles,  Hirschberg  as  many  as 
five,  in  order  to  cause  the  formation  of  adhesions.  As  this  method  can  produce 
suppuration  if  it  is  not  carried  out  with  all  aseptic  precautions,  and  as,  on  the  other 
hand,  it  fails  to  cause  the  formation  of  adhesions  if  it  is  carried  out  altogether  asep- 
tically,  it  is  not  a  useful  procedure  and  has  been  discarded. 

In  the  seventeenth  century  Mayley  and  Dodard  attempted  to  bring 
about  adhesions  between  the  surfaces  of  the  peritoneum  by  the  applica- 
tion of  certain  pastes  that  were  at  first  appHed  to  the  skin  and  later  to 
the  deeper  tissues. 

Recamier  in  particular  was  responsible  for  this  method.  He  used  caustic 
potash;  Demarquay  employed  "Vienna  paste,"  or  chlorid  of  zinc.  Finsen  has 
cured  many  cases  in  Iceland  by  applying  caustics  to  the  incision  through  the  skin 
every  three  days;  in  this  manner  he  has  worked  his  way  down  to  the  cyst.  The 
latter  finally  ruptures  and  is  evacuated  spontaneously;  sometimes  the  cvst-wall 
is  incised.  Many  modifications  of  this  method  have  been  reported.  Sometimes 
an  incision  has  been  made  down  to  the  peritoneum  and  caustic  paste  applied  to 
the  latter.  In  this  way  it  has  been  found  possible  to  open  the  cyst  within  a  few 
days.  Graves  simply  packed  the  wound,  thus  bringing  about  adhesions  between 
the  folds  of  the  peritoneum. 

If  this  operation  is  well  performed  it  is  free  from  danger,  and  a  wide 
gaping  wound  is  produced  through  which  the  cystic  contents  can  be 
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thoroughly  evacuated.  The  method  is,  however,  painful  and  tedious 
(two  weeks  to  six  months). 

In  place  of  the  foregoing  appeared  the  method  originally  recom- 
mended by  Recamier  and  Begin,  consisting  in  a  broad  incision  through 
the  abdominal  walls  and  the  peritoneum  (about  10  cm.)  and  the  use  of 
tampons,  which  are  left  in  the  wound  for  a  week  or  so.  The  incision  is 
then  completed.  Without  rigid  asepsis  this  method  meets  "^ith  poor 
success,  but  with  aseptic  precautions  Yolkmann  found  it  very  valuable. 
According  to  the  statistics  of  Langenbuch,  some  48  cases  have  been  cured 
by  this  method  of  double  incision. 

Of  late  years  the  single  incision  has  been  more  universally  employed ; 
by  this  operation  the  echinococcus  sac  can  be  opened,  the  ca\dty  emptied, 
and  the  parasite  permanently  removed  at  one  stroke. 

Lindemaim  reports  several  successful  operations  of  this  kind;  before  him 
Schmidt  chronicled  several  failures.  The  former  operator  opens  the  peritoneum, 
incises  the  cyst,  and  attaches  the  margins  of  the  incision  to  the  abdominal  walls. 
Sanger  sutured  the  cyst  before  incising.  Landau  and  others  first  evacuated  the 
cyst  by  ptmcture  and  aspiration,  or  tlirough  a  thick  trocar.  Other  modifications 
haA^e  been  described,  but  need  not  be  disctissed  here. 

The  method  of  operating  by  one  incision  has  given  good  results  and 
has  been  responsible  for  the  death  of  the  patient  in  rare  cases  only.  It 
is  performed  as  follows : 

A  large  incision  is  carried  through  to  the  peritoneum;  if  the  wound  does  not 
gape  sufficiently,  a  portion  of  the  abdominal  wall  is  resected.  The  peritoneum  is  then 
incised  and  the  wall  of  the  cyst  sutured  to  the  abdominal  wall.  The  fluid  is  now 
aspirated,  the  sac  opened,  the  margins  of  the  wound  inverted,  and  sutured  to  the 
abdominal  wall,  and  the  caA'ity  flushed  with  water  sterilized  by  boiling.  If  the 
walls  of  the  cyst  are  soft  and  fragile,  if  the  cyst  contains  pus,  or  if  the  patient  is 
very  restless,  it  is  probably  better  to  perform  the  operations  by  two  incisions. 
The  cyst -wall  is  in  this  event  attached  to  the  abdominal  wall  by  stitches,  the  woimd 
is  tamponed  for  several  days,  and  a  second  incision  into  the  cyst,  followed  by  evacua- 
tion of  its  contents,  is  performed  at  the  expiration  of  this  time. 

If  the  cyst  is  already  adherent  to  the  abdominal  Avail,  it  is  sometimes 
possible  to  operate  by  a  single  incision,  to  evacuate  the  fluid,  and  to  cure 
the  disease.  In  cases  of  echinococcus  cyst  that  have  not  undergone 
purulent  degeneration  it  is  rare,  however,  for  adhesions  to  form,  and 
dangerous  to  assume  that  they  are  present.  It  has  happened  that  such 
an  error  of  diagnosis  has  been  made  and  the  peritoneal  caAdty  inad- 
vertently opened.  Rare  cases  are  also  reported  in  which  the  cysts  con- 
tained pus,  which  burrowed  through  to  the  lumbar  region.  The  cyst  was 
opened  here  by  a  single  incision,  the  pus  evacuated,  and  the  case  cured. 

After  opening  the  cyst  an  attempt  should  be  made  to  remove  the 
membrane  as  completely  as  possible.  Sometimes  the  cysts  are  found  to 
be  pedunculated,  and  in  such  cases  it  is  an  easy  matter  to  ablate  the  whole 
growth.  In  other  cases  the  cyst  has  been  enucleated  with  its  capsule 
(Pozzi,  Beckhaus).  In  the  case  of  some  of  the  larger  cysts  it  has  been 
found  necessary  to  resect  a  part  of  the  cyst-wall  in  order  to  bring  about  a 
cure.  [Deve  *  states  as  the  result  of  his  experience:  (1)  that  hydatid 
cysts  can  develop  from  daughter-cysts  and  scoUces;  (2)  that  cysts  of 
the  subperitoneal  cellular  tissue  may  give  rise  to  various  echinococcus 
groA^-ths  (cysts,  daughter-cysts,  proligerous  cysts,  and  scoHces),  which 
may  in  this  way  enter  the  peritoneal  space.  He  suggests,  therefore, 
*  Gaz.  hebdom.  de  Med.  et  de  Chir.,  Feb.  7,  1901. 


/M/.M.s/y/.N  or  Till-:  livku.  811 

that  there  is  n  lUM-cssity  of  inotcctiiif;  the  ti.-Mics  from  the  vesicles  and 
fiom  the  invisible  scoliccs.  liy  injecting  some  teniiicide  Ix-fore  opening  the 
mother-cyst,  und  thus  destroying  the  sources  of  new  infection. — IOd.] 

If  tlie  contents  of  the  cyst  are  purulent,  the  same  rules  ap[)ly  as  in 
al)scess.  The  operation  is  usually  more  difficult  than  in  aljsccss  because 
adhesions  are  not  always  formed,  and  because  it  is  nocfssary  to  remove 
(hiughter-cysts,  shreds  of  membrane,  etc.  Moreover,  the  walls  of  the 
cysts  are  usually  rigid,  so  that  the  cavity  docs  not  collapse  so  readily. 
On  the  otli(T  hand,  the  prognosis  is  more  favorable  V)ecaus(;  th(.'  cavity  is 
walled  in  l)y  a  dense  meiul)rane  that  is  usually  in  an  accessible  location; 
pyemia  does  not  result  as  often  as  after  abscess. 

The  treatment  of  cysts  tiiat  are  situatcni  in  the  upper  portion  of  the 
liver  underneath  the  diajilu'agm  is  more  difficult.  Occasionally  they 
l)ecome  accessible  from  the  abdominal  cavity  after  forcing  the  hver 
downward  (Landau),  or  after  resection  of  the  anterior  portions  of  the 
eighth  to  the  eleventh  costal  cartilages  (Lannclongue).  If  this  can  be 
done,  a  single  incision  will  cure  tiie  disease ;  in  other  cases  it  becomes  neces- 
sary to  open  the  pleural  cavity  and  to  reach  the  cyst  by  resection  of  the 
ribs,  and  by  incision  of  the  diaphragm. 

Roser  was  the  first  to  suggest  this  method,  and  Lsrael  and  Volkmann  carried 
it  out.  Sometimes  the  operation  was  performed  at  one  time.  The  leaves  of  the 
pleura  were  sutured  together  and  incised  at  once;  or  the  pleura  was  entered  (Israel), 
tampons  were  put  in  place  for  several  days,  the  diaphragm  was  then  incised,  and 
after  a  few  days  the  cyst  was  opened.  Subphrenic  cysts  have  also  been  treated 
by  simple  puncture  and  by  injections  of  sublimate  without  an  operation.  Cysts 
that  enter  the  pleural  cavity  are  treated  as  above,  i.  c,  resection  of  ribs,  suturing 
the  cyst-wall  to  the  pleura,  incision  of  the  cyst,  and  evacuation.  If  such  a  cyst 
ruptures  into  the  pleural  cavity,  thoracentesis  with  resection  of  ribs  is  all  that  is 
needed. 

Cysts  that  penetrate  the  kings  are  best  reached  via  the  pleura,  even 
if  they  pour  their  contents  into  the  bronchi.  Again  the  cyst- wall  should 
be  attached  to  the  pleura  and  the  cyst  opened  and  drained.  Pu-s- 
cavities  in  the  lungs  or  gangrene  must  be  treated  by  pneumotomy. 

Cysts  that  rupture  into  the  peritoneum  may  be  treated  by  simple 
puncture  and  evacuation  of  the  fluid ;  or  the  latter  may  even  be  spontane- 
ously absorbed. 

The  fluid  has  also  been  removed  by  incision  (Roux  and  others") ;  Langenbuch 
advises  flushing  the  abdominal  cavity  with  a  0.7  %  solution  of  common  salt  fol- 
lowed by  one  liter  of  sublimate  solution  of  the  strength  of  1  :  .5000  to  1  :  20,000; 
he  then  removes  all  traces  of  the  sublimate  by  renewed  washing  with  salt  solution. 

Rushton-Parker  saw  general  peritonitis  and  the  formation  of  a  purulent  exu- 
date follow  puncture;  all  this  happened  within  twenty-four  hours.  He  immediately 
opened  the  abdominal  cavity,  clrained  thoroughly,  and  the  case  recovered. 

f\'on  Bokay  *  has  reported  an  echinococcus  cyst  of  the  pleura  in  a  boy  five 
years  of  age.  This  case  and  three  others  of  echinococcus  disease  of  the  liver,  all 
in  children,  were  treated  by  Baccelli's  method  (aspiration,  and  injection  of  bichlorid 
of  mercury).  Shrinkage  of  the  cyst  soon  followed,  and  none  of  the  cases  showed 
a  relapse. — Ed.] 

Perforation  into  the  stomach  and  the  intestine  is  only  recognized  in 
purulent  or  gangrenous  cysts;  the  only  treatment  consists  in  laparotomy 
and  evacuation  of  the  cystic  contents. 

♦Jacobi,  Festschrift;  Phila.  Med.  Jour.,  May  26,   1900. 
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(C)  ECHINOCOCCUS  ALVEOLARIS   (MULTILOCULARIS). 
This  form  of  echinococcus  differs  so  essentially  from  the  more  frequent 
cj'stic  form  in  regard  to  its  pathologic  anatomy,  its  geographic  distri- 
bution, and.  above  all,  its  chnical  manifestations,  that  it  may  be  de- 
scribed as  a  clinical  entitv. 
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Ruyst'h  (in  1721)  was  the  first  to  ohsorvc  surh  a  ca-se,  and  after  him 
Bulil  and  Lusclika  reported  similar  growths  in  the  Uver.  They  con- 
sidered them  to  he  alveolar,  colloid,  or  gelatinous  forms  of  cancer.  Zeller 
found  the  hooks  anii  scoliccs,  tind  \'irchow  first  recognized  the  parasitic 
origin  of  the  tumor,  and  gave  it  the  name  "  nmltilocular  ulcerative 
echinococcus-tumor."  Although  the  symptoms  produced  :ii(>  dilTerent, 
and  although  the  geographic  distribution  and  the  lorni  and  structure 
vary  considerably,  \vi  this  formof  echinocot-cus  was  until  recently  <on- 
sideretl  to  be  identical  with  the  form  described  above.  The  differ- 
ences observed  were  attributed  to  the  location  of  the  swelling  and  to 
other  anatomic  conditions.  Kiichenmeister,  it  is  true,  had  already 
assumed  that  there  were  several  forms  of  echinococcus,  and  Voglor  had 
called  attention  to  certain  difi'erenc(S  in  the  formof  the  booklets  ;  i)Ut  all 
this  was  denied  by  Leuckart  and  others,  jjarticularly  after  Klemm 
claimed  to  have  produced  typical  echinococcus  disease  in  a  dog  that  he  fed 
with  multilocular  ecliinococcus;  unfortunately  the  animal  wa.s  not  ex- 
amined for  tenia  before  the  administration  of  the  multilocular  echino- 
coccus. Feeding  experiments  by  Mangold  also  showed  the  presence  of 
tenia;  these,  as  in  the  case  of  Vogler,  had  longer  and  less  curved  hooks 
and  longer  roots  with  a  knob-shaped  protuberance.  Fully  developed 
specimens,  moreover,  had  a  ball-shaped  accumulation  of  eggs  that  were 
never  seen  in  the  last  links  of  tenia  of  echinococcus  cysticus.  Mangold 
also  succeeded  in  inoculating  a  hog  with  these  tenia  and  in  producing 
typical  young  multilocular  echinococci  in  the  liver.  Mi'iUer  compared 
and  corroborated  these  morphologic  differences  (compare  also  v.  Bider). 

An  argument  in  favor  of  the  difference  between  the  two  is  found  in  the 
fact  that  metastases  from  the  two  varieties  are  different  and  growths 
similar  to  the  primary  form  always  being  produced. 

It  is  also  remarkable  that  in  certain  regions  only  echinococcus  alveo- 
laris  is  seen,  and  that  in  other  regions,  again,  where  there  is  much  echin- 
ococcus cysticus  disease  (Iceland,  Mecklenburg,  Pomerania),  the  former 
is  rarely  or  never  seen. 

Among  a  number  of  regions  in  which  the  alveolar  form  is  prevalent  are: 
Southern  Germany,  Austria,  Switzerland,  and  southeastern  Russia.* 
The  cases  seen  in  other  countries  are  usually  in  people  that  come  from  one 
of  these  four  countries. 

Vierordt  has  named  the  following  German  districts  as  prolific  in  echinococcus 
alveolaris  infection;  Southern  Bavaria,  southern  Wiirtemberg  (Black  Forest  and 
the  Danube  counties),  Switzerland,  and  the  German  TjtoI  (Posselt).  Within 
these  regions  certain  localities  seem  to  be  particularly  exposed  :  Munich,  the  ^^cinity 
of  Memmingen,  the  lower  valley  of  the  Inn  and  its  surroundings,  and  the  entrance 
to  the  Puster  Valley.  Here  several  cases  are  often  found  in  the  same  hamlet  or 
even  in  the  same  family.  Both  of  Morin's  cases,  for  example,  came  from  Villeret 
(in  the  Jura),  and  two  cases  from  the  little  village  of  Oberzell.  The  disease  is 
so  frequent  that  the  people  are  struck  by  its  occurrence  and  have  given  it  special 
names,  as  '"Gilm"  or  "black  jaundice,"  in  the  Tyrol.  In  these  localities  echino- 
coccus alveolaris  is  by  far  the  most  frequent  form  of  the  two:  also  in  the  T\to1 
the  proportion  of  the  cystic  to  the  alveolar  forni  is  as  11  to  26,  and  it  is  worthy 
of  note  that  nearly  all  the  cases  of  the  first  category  come  from  Walsch  TjtoI 
(Posselt). 

The  disease  is  found  especially  in  the  middle  years  of  life,  between 
twenty-seven  and  fifty ;  more  rarely  cases  are  also  seen  in  younger  or  in 
older  subjects.     There  is  no  appreciable  influence  exerted  by  the  sex;  or, 
*  Tokarenco,  Dissertation,  St.  Petersburg,  1895. 
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if  so,  it  is  more  apparent  than  real.     It  would  appear  that  men  are  infected 
a  little  more  frequently  than  women,  about  as  3 : 2  (Vierordt). 

The  origin,  the  mode  of  entrance,  and  the  entire  pathogenesis  of  the 
echinococcus  alveolaris  are  still  comparatively  obscure,  and  many  experi- 
ments will  be  required  before  these  matters  are  thoroughly  understood. 
No  positive  statement  can  as  yet  be  made  as  to  whether  cattle-raising, 
which  is  so  extensively  carried  on  in  the  regions  named,  has  anything  to 
do  with  the  disease. 

In  cattle  this  form  of  echinococcus  has  often  been  observed  (Huber,  Bollinger, 
Perroncito,  Harms,  and  others),  but  no  reliable  statistics  exist.  It  would  appear 
that  the  disease  is  frequently  confounded  with  tuberculosis  (Miiller). 

People  of  the  lower  classes,  peasants  and  other  country  folks,  are 
most  frequently  affected  (in  Tyrol,  Posselt).  It  is  probable  that  the 
occupation  of  these  people,  and  their  uncleanliness,  have  something  to 
do  with  this  fact. 

Pathologic  Anatomy. — An  alveolar  echinococcus  is  distinguished 
from  the  cystic  form  by  the  following  peculiarity :  The  cystic  variety,  as 
we  have  seen,  often  develops  daughter-cysts  within  the  cavity  of  the  pri- 
mary growth;  the  former  variety,  on  the  other  hand,  does  not  possess  this 
power,  but  forms  exogenous  cysts,  one  cyst  seeming  to  bud  from  the  other. 
The  mechanism  is,  in  fact,  a  process  of  budding,  either  within  the  cuticle 
of  the  parasite  (Morin,  Leuckart),  or  in  some  portion  that  has  become 
separated  from  the  main  body  (Klebs,  Leuckart,  Prougeansky).  Other 
distinguishing  features  are  its  greater  tendency  to  perish  from  slight  causes, 
and  the  formation  of  cysts  containing  no  hooks  and  no  scolices.  The 
parasite  irritates  the  liver  tissues  and  causes  an  abundant  proliferation  of 
connective  tissue.  The  center  of  the  growth  disintegrates  readily  and 
large  cavities  filled  with  debris  are  formed.  The  parasite,  moreover,  has 
a  marked  tendency  to  advance  into  healthy  tissue  in  a  manner  that  may 
be  compared  to  the  growth  of  a  neoplasm.  It  involves  bile-passages, 
blood-vessels,  such  as  the  portal  vein,  the  vena  cava,  and  the  hepatic  vein, 
also  lymph-channels,  and  may  even  extend  to  neighboring  organs,  as  the 
diaphragm.  Metastases  may  form  in  the  lungs,  the  lymph-glands,  etc., 
in  the  same  manner  as  in  carcinoma  or  sarcoma. 

The  original  seat  of  the  echinococcus  is  obscure.  Virchow  and  Klebs 
believed  that  it  first  became  localized  in  the  lymph- vessels ;  Friedreich, 
Schroeder  van  der  Kolk,  and  Morin  claimed  the  same  for  the  bile-passages, 
Leuckart  for  the  blood-vessels,  and  Heschl  for  the  acini  of  the  liver.  The 
question  is  a  difficult  one  to  decide  in  the  absence  of  animal  experiments ; 
in  well-developed  cases  numerous  organs  are  usually  involved,  so  that  it  is 
difficult  to  find  out  which  one  was  first  affected.  The  opinion  of  Leuckart 
is  the  only  one  that  we  can  accept  in  the  light  of  our  present  knowledge ; 
namely,  that  the  parasite  may  infect  any  of  these  organs. 

The  macroscopic  picture  of  the  growth  varies,  of  course,  according  to  its 
age  and  its  location.  The  outline  of  the  liver  need  not  necessarily  be 
changed  if  the  tumor  develops  in  the  interior  of  the  organs ;  on  trans- 
verse section  a  great  development  of  the  echinococcus  will  often  be  seen, 
even  though  its  presence  was  hardly  suspected.  Sometimes  small  or 
large  nodular  protuberances  are  seen  on  the  surface  of  the  liver,  or  little 
bodies  that  are  clearly  defined  as  cysts ;  as  a  rule,  they  are  found  in  the 
right  lobe.  Occasionally  cicatricial  contraction  will  be  noticed.  The 
consistency  of  the  liver  is  increased,  and  the  organ  may  be  as  hard  as  stone, 


PARASITES  OF  THE  I.IVEU.  815 

owing  partly  to  fibrous  and  partly  to  calcified  connective  tissue.  In  rare 
instances  a  softoninR  of  the  ecliinococcus  occurs  so  that  fluctuation  is 
noticed.  The  iiuirf^in  of  the  tumor,  however,  n-nuiins  Imrd  (,'Ven  if  the 
center  fluctuates.  The  liver  often  reaches  a  very  IiIkIi  decree  ol  enlarge- 
ment ;  in  small  ami  young  tumors  the  enlargement  may  not  be  so  consider- 
able. ( irie.siiigcr  reports  a  ca.se  in  which  the  sac  wa-s  a-s  large  a-s  two  adult 
heads,  and  Pos.sdt  describes  a  ca-se  from  which  over  7  liters  of  fluid  were 
evacuated  during  an  operation.  At  the  same;  time  there  may  be  vicarious 
hypertrophy  of  the  liver;  in  another  case  of  Posselt  the  left  lobe  of  the 
liver  was  35  cm.  long,  20  cm.  broad,  and  10  cm.  thick. 

The  color  of  the  tumors  is  different  from  that  of  the  liver  tissue;  they 
are  easily  distinguished  on  transverse  section.  The  tumor  ma.ss  is  whitish 
or  bile-tinged,  whereas  the  parenchyma  is  darker  and  occasionally  also  bile- 
tinged.  Several  tumors  are  often  seen  at  the  same  time.  (Jn  cutting, 
the  tumor  tissue  gives  a  grating  sound,  and,  owing  to  the  cicatricial  and 
the  calcareous  character  of  the  ti.ssue,  it  is  often  a  matter  of  considerable 
difficulty  to  distinguish  between  the  growths.  The  transverse  sections 
appear  as  a  vacuolated,  alveolar  structure  similar  to  brown  bread,  cheese, 
honeycomb,  or  a  sponge. 

These  peculiarities  have  probably  earned  for  this  parasite  the  name  of  alveolar 
echinococcus,  and  the  name  is  better  than  the  one  more  generally  employed  of  multi- 
locular  echinococcus.  For  several  echinococci  of  either  form  would  constitute  a 
multilocular  cyst,  whereas  a  single  one  of  the  alveolar  form  is  indeed  alveolar  in 
the  arrangement,  and  different  in  this  respect  from  the  cystic  form. 

The  alveoli  differ  greatly  in  size ;  they  may  be  punctiform  or  as  large 
as  peas.  Between  the  single  cysts  bands  of  connective  tissue  are  seen  that 
may  be  broad  or  narrow.  Occasionally  the  alveoU  are  not  spherical,  but 
are  distorted  into  different  shapes,  owing  to  the  pressure  of  the  connective 
tissue  and  to  the  confluence  of  several  cysts.  In  this  manner  the  periphery 
of  such  an  accumulation  of  cysts  may  appear  gyrated  and  contain  numer- 
ous varicose  passages  and  cavities.  The  contents  consist  of  a  gelatinous, 
translucent,  yellowish  mass,  that  may  become  thickened,  dry,  grayish- 
yellow,  cheesy,  or  mortar-hke,  from  the  admixture  of  calcium  salts.  The 
formation  of  cavities  as  a  result  of  necrosis  and  degeneration  is  a  conspicu- 
ous characteristic  of  the  older  cysts.  These  older  cysts  may  develop  to 
enormous  sizes,  as  we  have  seen;  they  may  fluctuate  distinctly,  and  reach 
as  far  as  the  periphery  of  the  organ.  The  walls  have  ridges  containing 
blood-vessels.  Several  large  cavities  from  different  tumors  may  now 
coalesce.  In  such  cases  the  walls  are  covered  by  bile-tinged  or  brick- 
red  masses  of  bilirubin  or  remnants  of  blood.  The  contents  of  these 
old  cysts  consist  of  a  puriform,  creamy,  brownish,  viscid,  and  occasionally 
a  bile-tinged  mass  containing  chalk  concretions,  crystals  of  cholesterin, 
remnants  of  membrane,  precipitates  of  bile-pigments,  and  crystals  of 
hematoidin.  In  one  case  a  sequestrum  of  liver  tissue  weighing  17  gm. 
was  found  floating  in  the  cystic  fluid  (Kranzle).  Albumin,  bile-pigment, 
bile-acids,  and  fat  are  found.  The  cyst  is  not  encapsulated  so  completely 
as  in  the  cystic  form  of  the  disease  and  not  so  distinctly  .separated  from 
the  hver  tissue.  The  connective  tissue  of  the  periphery  is  thicker  and 
contains  ridges,  but  liver  tis.sue  is  mixed  with  it,  and,  on  the  other  hand, 
the  connective  tissue  sends  processes  into  the  parenchyma  of  the  organ. 
In  the  latter  new  echinococcus  alveoU  are  found.  At  the  same  time, 
cirrhotic  changes  are  occasionally  seen  in  other  parts  of  the  liver. 
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The  bile-passages  are  often  involved,  either  by  compression  or  by  in- 
closure  in  the  tumor  mass,  both  accidents  leading  to  a  closure  of  their 
lumen.  Thus  the  common  duct  may  become  occluded  by  an  echino- 
coccus  that  develops  near  the  porta  hepatis  and  all  the  bile  be  excluded 
from  the  intestine.  The  cystic  and  the  hepatic  ducts  may  be  occluded 
in  the  same  way.  This  wiU  lead  to  stasis  of  bile  in  the  gall-bladder  or  to 
dilatation  of  the  smaller  bile-passages,  and  as  a  result  we  will  have  hydrops 
of  the  gall-bladder  or  of  the  smaller  bile-passages.  Concretions  may 
develop  as  a  result  of  stasis.  The  tumor  grows  into  the  walls  of  the  gall- 
bladder, into  the  cystic  and  the  hepatic  ducts  and  their  branches,  and  leads 
to  similar  lesions.  OccasionaUy,  when  the  tumor  begins  to  soften,  larger 
bile-ducts  become  eroded  and  in  this  manner  comniunicate  with  the 
central  cyst-cavity.  The  latter  becomes  filled  with  bile,  or  the  contents 
of  the  cyst  may  be  poured  into  the  bile-passages  or  into  the  gall- 
bladder. 

If  the  portal  vein  becomes  occluded  or  compressed,  stasis  in  the  region 
supplied  by  this  vessel  supervenes,  and  is  followed  by  a  swelhng  of  the 
spleen  and  occasionally  by  ascites.  The  vena  cava  has  been  found  flat- 
tened and  obhterated  by  the  pressure  exercised  by  the  tumor.  Following 
this  there  was  edema  of  the  lower  extremities,  dilatation  of  the  abdominal 
veins,  etc.  Posselt  describes  a  case  in  which  a  communication  was  estab- 
hshed  between  the  vena  cava  and  the  cyst-cavity,  and  in  which  death 
occurred  from  hemorrhage. 

The  lymph-channels  are  quite  frequently  involved,  and  appear  in  the 
region  of  the  tumor  as  rosaries,  the  single  beads  of  which  consist  of  small 
echinococcus  cysts.  Sometimes  they  form  thick  strands  that  run  toward 
the  porta  hepatis  and  the  abdominal  aorta,  or  form  a  network  of  threads 
from  2  to  3  mm.  thick.  The  portal  lymph-glands  are  frequently  swollen, 
and  contain  echinococcus  cysts. 

Metastases  are  often  found  in  the  lungs.  These  may  be  in  a  state  of 
cheesy  degeneration,  particularly  if  they  are  situated  in  the  lower  lobes. 
Sometimes  occlusion  of  the  branches  of  the  pulmonary  artery  takes 
place.  Bosch  and  Morin  have  reported  eruptions  upon  the  diaphrag- 
matic pleura,  in  the  mediastinal  glands,  and  even  the  formation  of  large 
alveolar  echinococcus  tumors  containing  scoUces  in  the  latter.  Metas- 
tases have  even  been  found  in  the  endocardium  of  the  right  side  of  the 
heart  in  a  case  in  which  the  lower  vena  cava  was  embedded  in  tumor  masses 
(Buhl).  Large  strands  and  single  cysts  may  often  be  found  in  the  peri- 
toneum. 

Among  other  symptoms  that  may  be  traced  to  the  complete  obstruc- 
tion of  bile-passages  are  hemorrhages,  fatty  degeneration  of  the  heart- 
muscles,  the  kidneys,  etc.  Tubercular  foci  have  also  frequently  been 
found  at  autopsy;  these,  of  course,  have  nothing  to  do  with  the  dis- 
ease. 

Histologic  examination  of  alveolar  echinococcus  cysts  reveals  strands 
of  connective  tissue  and  a  fibrous  meshwork  consisting  of  coarse  fibers  of 
elastic  strands,  which  may  be  tinged  with  bile,  and  contain  amorphous 
pigment,  fat-globules,  chalk  concretions,  etc.  These  different  accidental 
admixtures  are  seen  chiefly  in  the  vicinity  of  the  central  cavity.  Within 
this  reticulum  the  alveoli  are  seen  surrounded  by  a  structureless,  wavy 
membrane  which  gives  the  impression  that  the  cysts  are  held  in  close  con- 
tact by  pressure,  or  suggests  that  the  latter  have  attempted  to  grow  and 
have  been  prevented  from  doing  so  by  the  connective  tissue.     In  the  inte- 
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rior  tho  p;raiiul;ir  hiyor  of  {mrciicliyina  will  be  found.  Tho  whole  tumor,  if 
still  youu^,  is  translucent,  colloid,  and  can  be  readily  enucleated  from  its 
capsule  of  coimective  tissue  iis  a  round  gelatinous  ium{).  In  soino  casi-s 
hooks  and  scolices  will  be  found;  in  others  they  have  been  searched  for  in 
vain;  in  other  cases  they  have  been  found  in  the  lymph-f^land  met a.sta.ses, 
but  not  in  the  primary  tumor.  As  the  tumor  prows  older  the  originally 
clear  contents  become  cloudy  from  theadmi.xturcof  fat -globules,  pif^ment- 
graiuiles,  crystals  of  hematoidin.  and  fatty  acids.  In  large  cysts  a  network 
of  stellate  bodi(\s  will  be  seen  in  the  parenchymatous  layer;  those  bulge  at 
the  crossing-points,  but  have  very  thin  connecting  j^rocesses  (\'irchow). 
Here  and  there  they  are  broader  and  contain  granules  and  calcareous 
bodies  that  show  a  laminated  structure.  The  chemical  properties  of  the 
sac-wall  arc  the  same  as  tho.se  of  the  cuticular  layer  of  the  cystic  echino- 
coccus,  and  consist  essentially  of  chitin.  Within  the  dry,  cheesy,  mortar- 
like paste  that  is  found  in  older  cysts,  numerous  chalk-granules,  cholesterin, 
shreds  of  echinococcus  meml)ran(^,  etc.,  are  found.  Calcified  scolices  may 
also  be  found.  The  ])uruleut  mass  often  found  in  cysts  consists  largely 
of  cholesterin  needles,  pieces  of  cuticular  membrane,  chalk  concretions, 
granules  of  liile-pigment,  crystals  of  hematoidin  and  of  cholesterin,  scolices 
and  an  amorphous  detritus  containing  no  pus-corpuscles.  In  the  paren- 
chyma of  the  liver  hyperplastic  processes  are  occasionally  seen  if  the 
echinococcus  grows  very  large.  There  may  also  be  fatty  degeneration  of 
the  hepatic  cells  and  proliferation  of  the  interstitial  connective  tissue  in 
the  vicinity  of  the  tumor. 

Symptoms. — Echinococcus  alveolaris  develops  so  gradually  that  the 
condition  often  causes  no  symptoms  and  may  be  discovered  only  at  the 
postmortem. 

The  first  symptoms  usually  are,  however,  a  feeling  of  pressure  and 
distention,  pain  in  the  hypochondriac  and  epigastric  regions,  disturbances 
of  appetite,  nausea,  and  vomiting.  Fever  is  sometimes  present,  but  may 
be  absent.  If  the  tumor  develops  in  the  neighborhood  of  the  large  biliary 
passage,  icterus  may  be  the  first  symptom.  Constipation  and  diarrhea 
may  be  complained  of.  The  patient  grows  weak  and  emaciates.  The 
hver  is  enlarged,  its  margin  protrudes  below  the  costal  arch,  and  the 
hepatic  dulness  reaches  further  upward  than  is  normal.  The  motihty  of 
the  diaphragm  is  impaired  above  the  tumor.  The  consistency  of  the  liver 
is  usually  increased.  If  the  tumor  is  not  hidden  beneath  the  ribs  of  the 
diaphragm,  a  hard  nodular  mass  will  be  felt  that  can  be  distinctly  outlined 
and  distinguished  from  other  organs.  Occasionally  it  can  be  felt  at  the 
margin  of  the  liver,  and  is  then  lost  beneath  the  costal  arch.  The  liver  is, 
as  a  rule,  freely  movable  unless  adhesions  anchor  it.  The  organ  may  also 
be  diffusely  enlarged  and  hardened,  so  that  it  feels  like  a  cirrhotic  liver.  In 
the  portions  involved  by  the  tumor  the  margin  is  hard  and  nodular ;  it  may 
also  be  hard  and  rounded  in  other  parts,  owing  to  compensatory  hyper- 
trophy of  the  hver.  Later,  the  center  of  the  tumor  may  soften  and  fluctuate 
while,  at  the  same  time,  the  tumor  decreases  in  size  and  the  symptoms  of 
oppression  decrease.  Generally,  the  tumor  is  not  painful  to  pressure;  if 
the  disease  is,  however,  compUcated  by  perihepatitis,  it  may  become  sensi- 
tive, and  even  the  pressure  of  the  clothing  may  distress  the  patient; 
there  may  also  be  pain  when  slight  pressure  is  exercised  during  palpa- 
tion. The  hver  continues  to  increase  in  size.  Very  large  tumors  may 
result,  which  extend  laterally  as  far  as  the  ilium  and  to  Poupart's  liga- 
ment, and  toward  the  middle  hne  as  far  as  the  umbilicus.  Sometimes 
52 
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they  contain  several  liters  of  fluid.  It  is  probable  that  such  a  ca%nty  can 
evacuate  its  contents  through  the  bile-passages,  but  no  positive  evidence 
of  the  passage  of  the  fluid  contents  of  one  of  these  cysts  via  the  rectum  has 
so  far  been  reported.  [W.  Althaus,*  Clayton,!  and  others  have  recently 
described  cases  in  which  large  echinococcus  cysts  compressed  and  finally 
discharged  their  contents  through  the  biliary  passages.  In  Clayton's 
case  daughter-cysts  were  discovered  in  the  bowel  movements. — Ed.] 
Buhl  observed  a  case  in  which  bile-tinged  masses  mixed  with  chitinous 
membrane  were  expectorated,  but  no  fistulous  channel  was  discovered 
postmortem.  Sometimes  it  is  possible,  in  cases  in  which  the  cystic  or  the 
common  duct  is  compressed,  to  palpate  the  gaU-bladder  as  a  fluctuating 
tumor  at  the  side  of  the  echinococcus  cyst. 

Icterus  from  stasis  is  an  important  SAmptom.  As  a  rule,  icterus 
develops  early;  in  certain  cases,  however,  it  may  be  a  late  symptom  or 
may  not  appear  at  all,  not^v-ithstanding  a  rapid  development  of  the  cyst 
(Posselt).  The  intensity  of  the  icterus  generally  remains  constant.  If 
the  tumor  undergoes  softening,  however,  and  in  this  manner  relieves  the 
pressure  on  the  ducts ;  or  if  the  intensity  of  the  catarrh  of  the  bile-passages 
is  reduced,  the  icterus  may  grow  less  decided.  For  the  same  reasons  it  is 
occasionally  noticed  that  acholic  stools  alternate  vdth  those  which  again 
temporarily  contain  urobihn  (case  of  Erismann).  In  many  cases  icterus 
is  due  to  partial  occlusion  of  one  of  the  larger  ducts  -uithin  the  Hver  so 
that  an  abundant  quantity  of  bile  enters  the  intestine;  in  other  cases, 
again,  there  is  total  retention  of  bile  from  compression  of  the  common 
duct.  [L.  Ferralesco  %  reports  a  case  in  which  a  large  cyst  compressed 
and  totally  occluded  the  main  biUary  passages. — Ed.]  In  these  cases 
the  highest  degrees  of  icterus  may  be  seen,  blackish-green  color  of  the 
skin,  itching,  furunculosis  and  ulceration,  and  large  c^uantities  of  bile- 
pigment  may  be  noted  in  the  urine.  The  latter,  in  such  cases,  may  also 
contain  urobihn,  and  as  a  result  of  the  irritation  of  the  kidne3's,  albumin 
and  nucleo-albumin,  and,  OT\ing  to  the  decomposition  of  the  intestinal 
contents  in  the  absence  of  bile,  indoxyl.  Sometimes  there  is  polyuria, 
and  the  urine  has  a  low  specific  graA"ity,  so  that  the  patients  complain  of 
thirst.  Hepatargy  (cholemia)  may  appear;  there  may  be  a  tendency 
to  hemorrhage,  epistaxis,  bleeding  from  the  mouth,  the  gums,  from 
carious  teeth,  from  the  ah'eoli  after  extraction  of  teeth,  hematemesis, 
passage  of  bloody  stools,  hematuria  (from  hemorrhage  into  the  bladder), 
and  hemoptysis.  Any  small  wound  of  the  skin  may  be  followed  by 
severe  bleeding  (razor-cuts,  leech-bites,  scratches,  etc.).  Petechise  ap- 
pear and  intracerebral  hemorrhages  have  been  reported.  The  number 
of  blood-corpuscles  is  reduced,  but  the  blood  is  not  otherwise  affected 
by  the  disease. 

The  hemorrhages  must  be  attributed  to  the  retention  of  bile.  A 
few  cases,  however,  have  been  reported  in  which  there  was  no  icterus 
of  long  duration,  and  in  which,  nevertheless,  severe  hemorrhages  ap- 
peared, as  in  a  case  described  by  Bauer,  in  which  there  was  degeneration 
of  the  liver  parenchyma  and  incipient  acute  atrophy  of  the  hver.  In 
some  cases  xanthopsia  and  hemeralopia  are  seen. 

In  the  majority  of  cases  severe  icterus  causes  death.  It  may,  how- 
ever, occur  that  an  echinococcus  cyst  grows  steadily  until  it  assumes 
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enormous  dimensions  without  causing  icterus.  In  cases  of  tlii.s  kind 
the  disease  usually  runs  a  more  pnnractcd  course  with  the  formation 
of  large  cavities  in  the  liver  and  softening  of  the  parenchyma. 

(iriesingcr  reports  a  case  in  which  a  remittent  form  of  icterus  existed 
for  six  years.  As  a  rule,  the  time  is  shorter  and  the  average  case  lasts 
for  several  months,  although  cases  lasting  over  a  year  are  by  no  means 
rare.  Much  will  depend  upon  the  completene.s.s  of  the  ocdasion  of  the 
ducts,  and  as  to  whether  .some  bile  enters  the  intestine  or  none  at  all. 

Narrowing  or  occlusion  of  the  portal  vein  by  the  tumor  is  manifested 
by  ascites  and  other  .symptoms  of  stasis.  Ascites  may  be  .'■o  intense 
as  to  interfere  with  respiration,  causing  dyspnea  and  cyanosis,  and  calling 
for  puncture.  The  fluid  is  serous  and  l)ile-tinged.  The  splenic  tumor 
that  is  occasionally  seen  must  be  attributed  to  stasis  more  than  to 
the  effect  of  toxic  or  infectious  agencies. 

The  lower  vena  cava  may  be  occluded  and  may  even  become  totally 
obliterated  (Buhl,  Carri^re) ;  if  this  occurs,  a  collateral  circulation  is 
established  from  the  inguinal  through  the  epigastric  veins  to  the  axilla 
(vena  axillaris)  and  to  the  sternum  (vena  mammaria  interna);  besides, 
there  is  usually  edema  of  the  lower  extremities.  In  one  case  reported 
by  Posselt  the  echinococcus  cyst  degenerated,  perforated  into  the  vena 
cava,  and  produced  a  fatal  hemorrhage. 

There  is  nothing  characteristic  about  the  fever  which  sometimes  is 
seen;  the  temperature  usually  fluctuates  irregularly  and  may  depend 
on  the  presence  of  complications. 

Intestinal  disturbances  are  frequently  seen,  as  meteorism,  and  diar- 
rheas that  undermine  the  strength  of  the  patient.  The  appetite  and 
general  power  of  assimilation  may  remain  good  for  a  long  time;  in  fact, 
there  may  be  polyphagia.  As  a  result  the  patient  is  able  to  attend  to 
his  affairs  for  a  considerable  period;  later  the  appetite  is  lost,  there  is 
deficient  power  to  assimilate  the  food,  etc.,  the  general  strength  is  re- 
duced, and  nutrition  becomes  altogether  inadequate. 

H^-postatic  processes  and  infarcts  are  seen  in  the  lungs,  and  the  dis- 
ease may  be  complicated  by  tuberculosis  of  these  organs.  In  rare  in- 
stances an  echinococcus  cyst  has  been  known  to  rupture  into  the  lung 
(Predtetschenski) . 

The  heart  is  not  directly  affected  though  occasionally  it  may  be 
dislocated.     The  pulse  is  slowed  as  a  result  of  the  icterus. 

Death  occurs  from  collapse;  toward  the  end  there  is  edema  and 
general  loss  of  strength.  The  fatal  issue  is  accelerated  by  obstinate 
hemorrhages,  diarrhea,  lack  of  assimilation,  and  deficient  nourishment. 
It  is  possible  that  certain  toxic  substances  play  a  role,  as  in  the  case  of 
other  parasites. 

The  disease  usually  lasts  for  several  years.  No  definite  length  of 
time  can  be  given,  because  the  process  remains  latent  and  is  unrecognized 
for  a  long  time.  Cases  in  which  the  tumor  develops  in  a  marked  manner 
from  the  beginning  in  the  \'icinity  of  the  large  bile-ducts,  and  in  which, 
as  a  result,  icterus  appears  early,  are  more  rapidly  fatal  than  those  in 
which  the  bile-ducts  are  involved  at  a  later  stage  of  the  disease. 

Prognosis. — Almost  all  of  the  cases  of  echinococcus  alveolaris  that 
are  on  record  have  terminated  fatally.  It  is.  however,  to  be  hoped 
that,  with  a  better  knowledge  of  the  pathologic  picture  and  of  the  fre- 
quency of  its  occurrence,  we  shall  soon  be  able  to  recognize  the  disease 
in  an  earlier  stage  and  to  extirpate  the  tumor  completely,  together  with 
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some  of  the  surrounding  liver  tissue,  and  in  this  way  cure  the  trouble. 
In  cases  in  \\-hich  the  tumor  is  situated  near  the  margin  of  the  hver  this 
will  be  particularly  easy.  If,  on  the  other  hand,  the  tumor  is  very 
large  when  it  is  discovered,  or  if  it  develops  in  the  interior  of  the  organ, 
at  the  porta,  or  in  some  inaccessible  part  of  the  liver,  such  measures 
T\ill  be  inapphcable. 

Diagnosis. — The  diagnosis  of  alveolar  echinococcus  is  by  no  means 
easy.  In  many  cases  it  is  altogether  impossible  to  state  positively 
that  we  are  deaUng  vdih.  such  a  condition. 

The  course  of  the  disease  is  similar  to  that  of  carcinoma  of  the  liver, 
and  more  closely  similar  to  this  disease  than  to  cystic  echinococcus. 
The  nodular  tumor,  the  symptoms  of  stasis,  the  cachexia,  and  the  biUary 
stasis  msLj  be  very  misleading.  As  a  rule,  it  is  true,  the  patient  is 
young,  and  evidence  of  primary  tumors  in  the  stomach  or  the  intestine 
is  absent ;  these  growths  are,  as  we  know,  the  chief  source  of  cancer  of 
the  hver.  The  geographic  location  is  of  paramount  importance,  and 
many  diagnoses  of  echinococcus  have  been  made  rather  upon  a  geographic 
than  a  chnical  basis.  [L.  Renon  *  reports  a  case  of  multilocular  echino- 
coccus of  the  pleura  and  right  lung  in  a  man  of  thirty-six  j'ears.  He 
claims  that  is  the  first  case  of  the  disease  in  man  in  France. — Ed.]  In 
short,  if  the  patient  comes  from  a  region  in  which  a  case  of  alveolar 
echinococcus  has  been  pre^■iously  found,  the  diagnosis  is  made  in  favor 
of  this  disease  rather  than  of  cancer.  The  course,  too,  is  more  pro- 
tracted than  that  of  cancer,  the  latter  rarely  existing  longer  than  a 
year;  whereas  echinococcus  may  easily  last  for  a  longer  time.  The 
patient,  moreover,  is  able  to  attend  to  liis  affairs  for  a  longer  time  and 
is  not  incapacitated  by  pain;  he  does  not  become  reduced  in  strength 
until  icterus  appears  in  a  severe  form.  The  nodules  of  echinococcus 
are  usuaUy  as  hard  as  stone,  whereas  cancer  nodules  are  softer.  Tumor 
of  the  spleen  is  a  frequent  comphcation  of  echinococcus,  and  is  rare  in 
cancer;  the  same  apphes  to  the  fever.  If  cancer  tumors  begin  to  soften, 
a  feeling  of  fluctuation  may  sometimes  be  imparted,  though  indistinct; 
in  ecliinococcus  there  may  be  such  widespread  disintegration  that  fluctua- 
tion is  A'ery  distinct,  and,  in  addition,  a  tympanitic  sound  may  be  heard 
over  the  caiities  on  percussion  (Griesinger) . 

The  foUoving  features,  therefore,  must  be  considered  in  the  differen- 
tial diagnosis  between  echinococcus  alveolaris  and  carcinoma  of  the 
Hver:  the  age  of  the  patient,  the  location  from  which  he  comes,  the 
duration  of  the  disease,  disturbances  of  the  stomach  and  intestine,  the 
presence  or  absence  of  a  splenic  tumor,  and  fever. 

The  differential  diagnosis  from  mahgnant  adenoma  may  also  be 
difficult.  This  lesion  is,  however,  rare.  It  is  characterized  by  nodular 
tumors,  icterus,  tumor  of  the  spleen,  and  resembles  echinococcus  in 
the  duration  of  the  disease.  Leichtenstern  has  reported  a  case  that 
was  very  similar  to  echinococcus  in  its  whole  chnical  course. 

Exploratory  puncture  does  not  furnish  very  important  information. 
Sometimes  analysis  of  the  aspirated  fluid  is  of  no  value  at  all.  It  is 
impossible  in  many  cases  to  find  booklets  and  scoUces,  and  they  should 
hardly  be  expected.  OccasionaUy  shreds  of  membrane  are  found,  and 
crystals  of  hematoidin,  fat,  fatty-acid  needles,  cholesterin,  pigment- 
granules,  chalk  concretions,  red  blood-corpuscles,  occasionally  also  a 
few  pus-corpuscles  and  isolated  hver-cells.  Chemical  analysis  "^-iU  reveal 
*  Deutsch.  med.  Woch.,  April  26,  1900. 


IWIiASITKS  OF  Till-:  LIVER.  821 

the  presence  of  alhiiiniii.  bile-pij^UK'nt  (fat  often  in  ul)undance),  and 
salts.  Hiifner  analyzed  the  fluid  from  a  growth  of  this  kind  and  found: 
Urea,  0.014%;  chlorid  of  sodium,  0.003 '^f  ;  chlorid  of  potassium, 
0.712%;  albumin.  0.2%;  fat,  cholesterin,  and  bile-pigment,  altogether 
0.1 '^(.  Pliosphorie  acid,  magnesia,  and  calcium  were  absent.  The 
absence  of  the  latter  was  noteworthy  because  in  other  cases  large  quan- 
tities of  calcium  hav(^  been  found  in  the  fluid. 

It  is  probable  that  the  cystic  contents  vary  in  different  cases  accord- 
ing to  the  presence  or  al)sence  of  communications  with  bile-pa'^sages, 
blood-vessels,  or  lymph-channels.  The  fluid  always  contains  albumin, 
in  contradistinction  to  the  fluid  in  the  other  form  of  echinococcas.  Ex- 
ploratory puncture  seems  to  be  well  borne  in  all  cases  and  not  to  cause 
symptoms  of  peritonitic  irritation. 

Of  late  years  exploratory  laj^arotomy  has  been  performed  in  a  number 
of  cases.  A  small  portion  of  the  tumor  was  excised  and  examined 
microscopically;  after  the  diagnosis  was  made  in  this  way,  the  cavity 
was  opened  and  the  tumor  excised. 

The  disease  may  be  taken  for  hypertrophic  cirrhosis  of  the  liver  if 
the  tumor  develops  in  the  interior  of  the  liver  or  on  its  lower  surface. 
In  this  condition,  however,  icterus  is  not  so  severe  and  the  enlargement 
of  the  hver  and  the  splenic  tumor  appear  earher.  In  contradistinction 
to  syphilis  of  the  liver,  the  liver  in  echinococcus  alveolaris  is  harder, 
larger,  and  less  indentated. 

It  is  distinguished  from  the  cystic  form  by  its  nodular  surface  (even 
in  the  stage  of  softening),  by  the  greater  frequency  of  icterus  and 
splenic  tumor,  and  by  examination  of  the  fluid  contents. 

Abscess  of  the  liver  and  amyloid  degeneration  need  hardly  be  consid- 
ered. Gall-stones  are  readily  differentiated  by  colic,  the  passage  of  con- 
cretions, etc. 

Treatment. — Until  very  recently  we  w'ere  powerless  to  treat  echino- 
coccus alveolaris  even  if  the  condition  was  recognized  early  and  the 
growth  was  small.  Within  late  years,  however,  the  attempt  has  been 
made  to  eradicate  the  condition  by  operative  treatment.  Terillon  re- 
moved a  piece  of  the  liver  that  contained  several  cysts  (probably  cystic 
echinococci).  Bruns  cured  a  woman  by  excising  an  alveolar  echinococcus 
from  the  liver. 

The  cyst-ca^'ities  have  also  been  punctured,  but  without  good  results; 
the  method  of  the  double  incision  has  also  been  tried :  the  cavity  has  been 
scraped  and  cauterized.  Brunner  claims  to  have  cured  a  case  in  this  man- 
ner by  operating  through  the  pleural  cavity.  In  other  cases  success  has 
not  been  chronicled  because  it  was  impossible  to  remove  all  of  the  dis- 
eased and  infected  tissue;  thus,  the  parasite  began  to  grow  again  from 
the  periphery.  Bobrow  has  recorded  such  an  experience.  Predtet- 
schenski  opened  a  swelling  which  he  took  for  an  abscess  of  the  lung, 
and  the  case  seemed  to  get  well.  Later  the  patient  died  from  pneu- 
monia and  nephritis,  and  in  the  scar  tissue  of  the  lung  were  found 
echinococcus  cicatrices.  Large  cavities  may  develop  so  near  to  im- 
portant blood-vessels  that  fatal  hemorrhage  into  the  wound  may  occur. 
Nicoladoni  (quoted  by  Posselt)  reports  a  case  of  this  kind  in  which  the 
bleeding  occurred  from  the  vena  cava. 

It  might  be  a  useful  procedure  to  attempt  the  destruction  of  the  para- 
site by  injections  of  subhmate  in  the  same  manner  as  described  in  the 
treatment  of  echinococcus  cysticus. 
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(D)  ASCARIS  LUMBRICOIDES  (SPULWURMER;. 

Ascaridos  enter  tlie  bile-piissajjes  from  the  duodenuin,  develof)iiipj  first 
in  the  intestine  from  epgs  that  are  introduced  j)er  os.  They  do  not  seem  to 
develop  within  the  hile-passages,  though  it  is  possible  that  sometimes  they 
enter  the  duets  wlien  they  are  still  young,  Jind  continue  to  grow  there.  As 
they  seem  to  have  the  power  of  crawling  through  wire  loops  and  glass 
rings  (pearls),  it  is  possible  that  a  fully  developed  parasite  may  push  its 
conical  head  through  the  orifice  of  the  common  duct  and  gradually  work 
its  way  into  the  gall-bladder,  or  the  lu-patic  duct  and  its  branches.  Many 
clinical  and  anatomic  observations  speak  in  favor  of  this  possiltility.  It  is 
not  correct,  of  course,  to  assume  that  ascarides  enter  the  gall-bladder  an<l 
the  bile-passages  during  life  in  every  case  in  which  these  jjarasites  are 
found  in  the  bile-channels  at  the  autopsy;  nor  are  we  justified  in  ba.sing 
our  interpretation  of  the  disea.se  to  which  the  ease  has  succumbed,  upon  the 
presence  of  ascarides  in  this  abnormal  location.  In  very  many  cases  the}' 
have  probably  entered  the  ducts  postmortem. 

All  cases  of  hepatic  disease,  icterus,  swelling  of  the  liver,  etc.,  that 
seem  to  recover  after  the  passage  of  ascarides  in  the  stools  must  ]>e  care- 
fully analyzed  before  any  role  in  the  causation  of  the  condition  is  attrib- 
uted to  the  parasites.  A  duodenal  catarrh,  for  instance,  due  to  the  pres- 
ence of  ascarides,  may  cause  the  icterus,  etc. ;  or,  again,  the  treatment  may 
have  caused  the  evacuation  of  the  ascarides,  although  the  latter  had 
nothing  whatever  to  do  with  the  production  of  the  lesions  that  were  being 
treated.  In  certain  cases,  however,  icterus  has  been  seen  to  disappear  at 
the  same  time  with  the  passage  of  an  ascaris  per  rectum  that  was  bile- 
stained  at  one  extremity  only.  In  a  case  of  this  kind  we  are  probably 
justified  in  assuming  that  there  has  been  a  causal  connection  between  the 
presence  of  the  ascaris  and  the  icterus. 

When  these  parasites  enter  the  bile-passages,  they  may  irritate  the 
mucous  membrane,  may  occlude  the  ducts,  or  may  carry  intestinal  bac- 
teria into  the  liver.  The  ascarides  as  foreign  bodies  .cause  stasis  of  bile, 
and  the  bacteria  find  thus  a  suitable  nidus  for  their  development  in  the 
dilated  channels,  filled  with  bile,  and  can  penetrate  the  mucous  mem- 
brane more  easily  because  it  is  in  a  state  of  inflammation.  In  this  way 
they  may  penetrate  the  hver  parenchyma,  and  cause  single  or  multiple 
abscesses. 

Pathologic  Anatomy. — Often  no  changes  will  be  found  in  the  liver  and 
the  bile-passages,  so  that  the  conclusion  seems  justified  that  the  parasites 
enter  the  latter  after  the  death  of  the  patient.  Only  such  anatomic 
changes  can  be  utilized  as  point  directly  to  the  action  of  ascarides  during 
life;  such  as  stasis  of  bile  in  the  liver,  the  gall-bladder,  and  the  bile-pas- 
sages; distention  of  these  channels  with  thickened  bile  in  cases  in  which 
the  common  duct  is  occluded  by  the  parasite;  and  distention  of  the  gall- 
bladder if  the  worm  is  situated  in  the  cystic  duct.  Often  there  is  cholan- 
gitis in  the  locality  in  which  the  parasite  is  found;  also  ulceration  of  the 
mucosa,  formation  of  cavities  originating  from  the  bile-channels  and  filled 
\\\\\i  pus,  eggs,  or  ascarides.  Further,  abscesses  of  the  liver  may  be  pres- 
ent containing  a  macerated  worm,  or  metastatic  foci  in  different  places  of 
the  parenchyma,  and  originating  from  suppurative  cholangitis,  which  in 
its  turn  owes  its  origin  to  an  ascaris.  Finally,  the  formation  of  a  gall-stone 
around  an  ascaris  has  been  observed. 
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Broussais,  Wiems,  Lieutaud,  Buonaparte,  Treille,  and  others  have  reported 
cases  in  which  the  worm  occluded  the  common  duct  but  had  only  entered  the  channel 
half-way,  so  that  one-half  was  found  protruding  into  the  intestine.  In  the  cases 
reported  by  Lobstein  numerous  ascarides  occluded  the  common  duct.  An  ascaris 
has  been  seen  in  the  interior  of  a  gall-stone  that  was  impacted  in  the  orifice  of  the 
ductus  choledochus.  Davaine  quotes  a  case  in  which  a  large  number  of  worms 
were  found  in  the  bile-ducts,  and  had  made  pockets  in  the  walls  of  the  passages 
extending  for  a  varying  distance  into  the  Uver  tissue.  Bourgeois  reports  a  similar 
case.  Laennec  saw  a  case  in  which  a  communication  existed  between  the  common 
duct  and  the  stomach  and  in  which  ascarides  were  present  in  the  gall-bladder  and 
in  the  bile-passages.  The  walls  of  the  bile-passages  were  reddened,  thickened, 
eroded,  or  destroyed,  and  cavities  were  formed  in  the  liver,  as  large  as  almonds 
and  filled  with  worms.  Laennec  attributes  such  a  destructive  action  on  the  part 
of  ascarides  to  suction  performed  with  their  mouths.  Davaine  beheves  that  sup- 
purative processes  have  a  causal  connection.  Tonnele  describes  a  case  in  which 
pus  was  found  around  an  ascaris,  and  in  which  there  were  several  abscess-cavities 
in  its  immediate  vicinity.  Pellizari  determined  that  two  abscesses,  found  on  the 
surface  of  the  liver  (in  a  shoemaker) ,  contained  ascarides  and  were  in  reality  dilated 
bile-passages;  after  the  worms  were  removed  they  were  found  to  communicate 
with  the  hepatic  duct  and  to  contain  pus-corpuscles,  ascaris  eggs,  and  bile-duct 
epithelia.  Forget  found  an  ascaris  in  the  common  duct  and  one  in  the  hepatic 
duct;  in  addition,  he  found  a  ca\'ity  as  large  as  a  walnut  filled  with  pus,  which 
represented  a  dilated  bile-passage  and  contained  a  dead  worm  in  a  state  of  macera- 
tion and  decay.  Fiirther,  there  were  found  ten  abscesses  varjang  in  size  from 
a  pea  to  a  chestnut.  The  walls  of  these  ca\'ities  were  covered  by  a  thick  pseudo- 
membrane  and  were  surrounded  by  a  hyperemic  liver  tissue.  In  a  case  of  Lebert 
numerous  worms  were  foimd  in  the  bile-passages,  and  a  number  of  small  abscess- 
ca\aties  A'arying  in  size  from  a  pea  to  an  apple,  all  through  the  liver  tissue.  The 
abscesses  did  not  communicate  with  the  portal  vein;  some  of  them,  however, 
communicated  with  bile-passages  and  some  of  them  contained  macerated  ascarides. 
One  of  the  abscesses  had  perforated  the  diaphragm  and  had  entered  the  lung, 
so  that  pneumothorax  was  present  at  the  same  time.  Lobstein  also  describes 
multiple  abscesses  of  the  liver,  one  of  which  penetrated  the  lung;  he  attributes 
all  the  lesions  to  the  presence  of  ascarides.  These  worm-abscesses  may  also  per- 
forate the  skin,  such  an  occurrence  having  been  seen  and  reported  by  Kirkland. 
Kartulis  found  80  ascarides,  some  of  them  alive,  in  a  liver  filled  -ndth  small  pus- 
cavities.  Of  late,  Hoehler  has  furnished  a  description  of  multiple  abscesses 
of  the  liver,  caused  by  an  ascaris  which  was  found  in  one  of  the  pus-ca\'ities. 
Roderer  and  Wagler  describe  a  case  in  which  an  ascaris  was  found  ■Rdthin  an  echino- 
coccus  cyst;  it  appears  doubtful,  however,  whether  this  worm  entered  the  cyst 
during  the  hfe  of  the  patient. 

In  all  the  cases  described  the  worms  were  situated  wdth  their  heads 
toward  the  hver  and  their  tails  toward  the  intestine.  Only  in  the  gall- 
bladder does  it  appear  that  they  can  turn  around  and  crawl  out  again. 
Some  of  the  worms  were  adults,  some  of  them  (particularly  in  the  ab- 
scesses) young  ones.  Occasionally  a  large  number  of  ascarides  will  be 
found  together;  Vinay,  for  instance,  saw  20  lying  together  near  the  orifice 
of  the  common  duct.  It  is  probably  owing  to  the  protected  and  hidden 
location  of  the  orifice  of  the  common  duct  that  invasion  of  the  hver  by 
ascarides  does  not  occur  more  frequently. 

The  symptoms  of  ascarides  are  so  indefinite  and  so  little  characteristic 
that  a  diagnosis  of  invasion  of  the  bile-passages  or  the  hver  by  these  para- 
sites can  hardly  be  made.  If  the  common  duct  is  occluded  (Broussais, 
Lieutaud,  Buonaparte),  the  liver  and  the  gall-bladder  swell,  and  there  will 
be  intense  icterus,  and  discoloration  of  the  feces.  The  patients  complain 
of  fever  and  of  violent  pain  in  the  liver  region.  Sometimes  icterus  does 
not  appear  because  the  worms  crawl  through  the  duct  too  rapidly  to  cause 
stasis  of  bile ;  in  such  cases  the  temperature  is  usually  high,  there  is  pain  in 
the  liver  region,  the  organ  will  swell,  there  is  lack  of  appetite,  vomiting, 
diarrhea  or  constipation,  and  ultimately  the  symptoms  of  cholangitis  and 
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of  absoi'.ss  of  till'  liver  appear.  The  patient  usually  dies  in  a  short  time. 
In  the  case  of  children,  there  may  be  convulsions,  coma,  great  weaknes.s, 
and  serious  disturbances  of  the  heart-action  before  death  terminates  the 
scene.  If  the  worms  penetrate  the  lung,  symptoms  of  pneumonia  or  of 
pulmonary  abscess  develop;  jjiieumothorax  is  also  oecasionally  seen.  In 
Kirklaiid's  case  tlu;  al)scess  broke  (lirou/:;h  the  skin  at  the  level  of  the  last 
false  ril)  on  the  rif:;ht  side,  and  the  worm  was  evacuated  with  the  pus.  As 
the  fistula  continued  tosecret(>  l)ile  foraloufi;  time  thereafter,  it  is  probal^le 
that  a  connection  existed  with  a  bile-duct  or  with  the  pall-bladder. 

We  must  bo  very  skeptical  as  to  all  reports  of  cures  of  ascarides 
infection  of  the  liver.  It  is  true  that  many  cases  have  been  described 
in  which  certain  liver  symptoms  disappeared  after  the  passage  of  a.scar- 
ides,  but  in  these  cases  a  simple  duodenal  catarrh  may  have  been  caused 
by  the  parasites,  and  cured  as  soon  as  the  worms  were  removed. 

The  following  case  roportcd  by  Mallins  can  hardly  l)e  intcrprctod  to  signify 
anything  i-lso  tlian  tlio  prosi-nce  of  ascaridcs  in  tlic  common  duct:  An  officer  com- 
plained for  tlircc  months  of  icterus  and  there  was  comjilctc  al)Sonce  of  hiic  from 
the  intestine;  at  this  time  an  ascaris  was  passed,  one-half  of  which  was  bilc-tingcd; 
as  soon  as  the  worm  was  removed,  icterus  disappeared,  bile  ajjpeared  in  the  intestine, 
and  the  case  was  cured. 

It  is  possible  that  cases  of  this  kind  occur  more  frequently,  but  we 
must  not  forget  that  the  worm,  if  it  has  once  succeeded  in  engaging  its 
head  in  the  common  duct,  will  certainly  have  a  tendency  to  progress, 
and  will  try  to  jDenetrate  the  liver  as  it  penetrates  other  organs  and 
cavities.  It  will  not,  naturally,  show  a  tendency  to  work  its  way  back 
into  the  duodenum.  Only  in  the  gall-bladder  might  the  worm  possibly 
turn  around,  and,  finding  no  other  exit,  slip  back  into  the  intestine 
through  the  cystic  and  the  common  duct. 

In  general  the  prognosis  is  unfavorable  if  the  worm  penetrates  branches 
of  the  hepatic  duct,  and  cholangitis,  abscess,  etc.,  seem  to  be  the  in- 
e\dtable  consequences  of  this  occurrence. 

The  only  internal  therapy  that  can  be  employed  must  be  directed 
to  that  portion  of  the  worm  that  is  still  dangling  in  the  intestine.  Laxa- 
tives, as  castor  oil,  etc.,  and  santonin  should  be  given  in  order  to  induce 
the  parasite  to  leave  the  choledochus.  If  the  worm  has  entered  the 
gall-bladder  or  if  it  has  crawled  into  the  common  duct  so  that  no  part 
of  its  tail-end  protrudes  into  the  intestine,  surgical  measures  are  the 
only  ones  that  promise  any  relief.  A  laparotomy  will  have  to  be  per- 
formed, the  affected  parts  exposed,  and  examined  for  worms;  the  bile- 
passages  should  then  be  opened  and  the  parasites  removed  in  the  same 
manner  as  gall-stones. 

Davaine:  Loc.  cit.,  p.  156. 

Hoehler:"Ein    Fall    von    Leberabscessen,    verursacht    durch    einen    Spulwurm," 

Dissertation,  Greifswald,  1895. 
Kartulis:  "Ueber  einen  Fall  von  Auswanderung  einer  grossen  Zahl  von  Ascariden 

in  die  Gallengiinge  und  die  Leber,"  "  Centralblatt  fur  Bakteriologie  und  Para- 

sitenkunde,"   Bd.   i. 
Langenbuch:  Loc.  cit.,  p.  167. 
Leuckart:  Loc.  cit.,  Bd.  ii,  p.  236. 
Schiippel:  "  Kranklieiten  der  Gallenwege,"  in  "  Ziemssen's  Handbuch,"  ISSO,  p.  171. 

Anguillula  (Leptodera)  stercoralis,  also  called  Rhahdonema  strongyloides, 
is  a  parasite  that  is  found  in  tlie  intestine  in  Cochin  China  diarrhea.  It  is  usually 
present  in  large  numbers,  and  occasionally  enters  the  bile-passages  and  the  gall- 
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bladder  without  causing  any  symptoms  during  life  that  indicate    its    presence. 
Its  pathologic  significance  is  not  very  great. 

Cobbold:  Loc.  cit.,  p.  234. 
Davaiue:  Loc.  cit.,  2.  Aufl.,  p.  966. 

(E)  DISTOMATA. 

Distomata  of  the  Bile-passages.     Distomum  s.  Distoma  hepaticum,  lanceolatum, 
sinense,  conjunctuni,  crassuni,  fehneum. 

In  the  bile-passages  and  in  the  gall-bladder  hver  flukes  (German, 
Leberegel;  French,  douve)  are  occasionally  found;  not  so  frequently, 
hoTvever,  as  in  sheep,  cattle,  and  other  animals.  The  disturbances  seen 
in  man  are  not  so  serious  as  those  seen  in  sheep;  of  the  latter  a  great 
number  perish  every  year  from  this  disease  with  the  symptoms  of  severe 
cachexia,  anemia,  and  hydrops.  These  cases  are,  as  a  rule,  due  to 
Distoma  lanceolatimi  and  hepaticum,  both  of  which  are  usually  present 
at  the  same  time  in  the  same  animal. 

These  flukes  vegetate  in  the  bile-passages  of  the  animals  and  produce  dilatation 
of  the  bile-ducts,  cholangitis,  and  pericholangitis.  The  dilated  bile-passages  are  foimd 
incrusted  Tiith  chalk;  the  connective  tissue  around  the  ducts  then  becomes  inflamed, 
interstitial  hepatitis  develops,  follo-n-ed  by  contraction  and,  later,  ascites.  General 
edema  and  anemia  are  then  seen.     In  cattle  the  disease  runs  a  less  severe  course. 

Distoma  hepaticuni  is  a  leaf-shaped  trematode  about  25  to  30  mm.  long,  and 
when  fully  developed  8  to  12  mm.  broad.  The  anterior  portion  of  the  body  is 
onlv  4  or  5  mm.  long;  here  are  seen  two  suckers,  and  longitudinal  and  circular 
muscle-fibers.  This  part  of  the  body  is  covered  with  rows  of  cliitinous  scales  turned 
posteriorly. 

The  worm  enters  the  bile-ducts  in  the  foUowing  manner:  The  wedge-shaped 
head  and  the  first  miUimeters  of  the  body  enter  the  conunon  duct  as  the  result  of 
attachment  of  the  suckers  when  the  body  is  fully  extended.  The  muscles  of  the 
bodv  then  contract  and  cause  the  worm  to  become  thicker,  and  in  this  way  to  dilate 
the  "passage.  Finally  the  sucker  situated  on  the  abdominal  side  is  pulled  in  and 
attached  to  the  mucosa.  At  the  same  time,  the  scales  of  chitin  become  wedged 
against  the  walls  of  the  duct,  and  a  position  is  thus  occupied  that  offers  resistance 
enough  to  allow  the  parasite  to  push  its  way  further  into  the  duct.  The  flat  pos- 
terior end  of  the  worm  is  tisually  rolled  up  and  wrinkled  so  that  the  parasite  re- 
sembles a  faded  leaf;  o-ndng  to  its  brown  color,  it  may  easily  be  overlooked. 

Distoma  lanceolatum  appears  ver\-  similar;  it  is  narrower  and  shorter,  how- 
ever— i.  e.,  8  to  9  mm.  long  and  2  to  2.4  mm.  broad;  its  surface  is  smooth. 

The  eggs  of  Distoma  hepaticum  are  0.13  to  0.14  mm.  long  and  0.075  to  0.09 
mm.  broad;  they  have  a  flattened  anterior  pole  covered  -nith  a  lid-like  structure, 
and  a  pointed  posterior  pole.  The  eggs  of  Distoma  lanceolatum  are  smaller, 
0.045  mm.  long  and  0.03  mm.  broad,  have  a  thicker  sheU,  and  a  more  flattened 
knob-shaped  extremity. 

The  eggs  of  distonia  are  passed  out  of  the  bile-passages  together  with  the  bile, 
enter  the  intestine  and  are  evacuated  with  the  stools;  in  tliis  manner  thej--  may 
infect  the  pasture.  As  soon  as  the  embrj'o  (in  the  flagellated  stage)  comes  in 
contact  with  water  its  covering  separates,  it  is  hberated,  and  enters  the  body  of 
certain  water-snails,  particularly  Limnjeus  minutus.  It  enters  the  respirator}' 
ca^-ity  of  the  latter,  forming  a  sporocyst;  later  these  develop  caudate  cer- 
ceria."  These  are  either  eaten  by  the  sheep  vrith  the  grass  on  wliich  they  are 
h-ing,  or  the  body  of  the  snail  is' injured  and  the  parasite  Hberated  in  this  way; 
in  the  latter  instance  the  worms  become  attached  to  water  plants,  grass,  etc.,  to 
which  the}'  are  glued  -n-ith  a  gummy  substance. 

They  are  eaten  by  different  animals  with  grass,  or  are  swallowed  with  the 
water  of  pools  and  ditches.  After  entering  the  stomach  and  intestine,  they 
penetrate  the  bile-ducts  or  may  reach  the  hver  by  way  of  the  portal  vein. 

Infection  probably  occurs  in  the  lower  animals  and  in  man  in  a 
similar  manner.     An  argument  in  favor  of  this  view  is  the  fact  that  this 
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form  of  parasite  is  usually  found  in  liuinau  sul)j('Cts  who  have  been 
known  to  (luench  their  thirst  by  drinking  well-  (^r  ditch-water,  or  who 
have  eaten  water-cress,  etc. 

This,  for  oxami)lp,  was  the  case  in  n  patient  of  Kirchiier  (rjuote<l  by  Leuckart), 
a  sheplienh'ss  who  ha<l  been  in  the  habit  of  tlrinkinn  tlic  water  of  a  swampy  ineailow, 
and  of  eatinp  the  water-eress  tliat  prew  tliere.  In  lijustroein's  ease  the  patient 
was  a  laborer,  working  near  tlie  Main-Danulje  canal.  liaelz  reports  that  in  Japan, 
particularly  in  the  iu'i>;hborhoo(l  of  ( )kayaina,  distonia  is  frerjuently  found  in  human 
subjects.  This  is  a  swam])y  region  that  has  been  reclaimed  from  the  sea;  similar 
conditions  exist  in  Katayama.  He  distinpuishes  two  species  of  liver-flukes,  Dis- 
toma  hepaticvun  endemicuin  s.  perniciosum  and  Distoma  hepaticum  innocuum. 
Leuckart,  however,  has  shown  that  the  two  are  identical  and  are  both  memljers 
of  the  family,  Distoma  sinense  s.  spathulatum.  Tlic  peasants  in  the  region 
named  used  the  dirty  water  of  the  ditches  for  washing  their  kitchen  utensils,  etc., 
and  in  this  manner,  it  is  saitl,  some  20  %  are  afllicted. 

In  tropical  regions  distoma  infection  is  frequently  seen  and  is 
due,  in  all  probability,  to  the  use  of  dirty  water.  Bierner,  McConnell, 
Carter,  McGregor,  Chester,  and  others  have  reported  cases  that  seem 
to  demonstrate  this  fact.  The  parasite  was  named  by  Cobbold  Dis- 
toma sinense,  and  by  Leuckart  Distoma  spathulatum;  it  was  first 
found  by  McConnell  in  a  Chinese,  who  died  of  a  severe  affection  of  the 
li^-e^.  Blanchard  has  found  many  of  these  worms  in  the  livers  of  soldiers 
in  Anam.     Jjima  found  the  parasite  in  cats  in  Japan. 

The  worm  is  10  to  13  mm.  long  and  2  to  3  mm.  broad.  Its  cuticle  is  smooth, 
and  its  eggs  are  from  0.028  to  0.03  mm.  long  and  from  0.016  to  0.017  mm.  broad, 
brown  to  black  in  color,  with  a  thin  shell  and  a  small  lid  at  the  narrower  end.  There 
is  occasionally  a  knob  at  the  duU  extremity. 

Another  kind  of  fluke  has  been  found  in  the  bile-passage  of  Moham- 
medans in  Calcutta  (McConnell),  and  in  the  Uvers  of  Indian  dogs  (Le'VN'is 
and  Cunningham),  called  Distoma  conjunctum  and  resembling  Dis- 
toma sinense.  This  worm  is  distinguished  from  the  other  species  by 
certain  fine  processes  and  by  the  presence  of  hairs  on  the  cuticle.  It  is 
possible  that  certain  forms  of  severe  cirrhosis  of  the  liver  that  have 
been  described  by  Ghose  and  Mackenzie  in  India  are  due  to  distoma 
infection. 

In  isolated  cases  Distoma  crassum,  a  worm  4  to  6  mm.  long  and 
1.7  to  2  mm.  broad,  has  been  kno'OTi  to  cause  serious  disturbances  in 
man.  This  organism  was  first  described  by  Busk  in  the  duodenum  of 
a  Lascar ;  in  this  case  it  was  not  found  in  the  bile-passages  nor  in  the  gall- 
bladder (Budd).  Cobbold  and  Johnson  also  found  it  in  a  missionary 
and  his  wife  and  child.  It  appears  that  the  last-named  three  had  be- 
come infected  during  a  sojourn  in  China  (Xingpo),  possibly  from  eating 
oysters. 

Winogradoff  saw  a  form  of  distoma  in  Siberia  which  he  called  Dis- 
toma Sibericum.  Braun  claims  that  this  form  is  identical  -ttith  that 
seen  in  Europe  in  cats,  and  called  Distoma  fehneum  Rivolta. 

Pathologic  Anatomy. — Sometimes  distomata  produce  only  very 
sUght  disturbances.  They  have  often  been  found  first  at  the  autopsy,  or 
they  are  discovered  in  the  stools,  and  in  the  absence  of  symptoms  (Pallas, 
Fortassin,  Wyss,  Virchow,  and  others).  On  the  other  hand,  fatal  and 
severe  diseases  have  been  knoT\'n  to  follow  their  entrance  into  the  bile- 
ducts.  Wherever  they  lodge,  inflammation  and  dilatation  of  bile- 
passages  occur,  so  that  ca^'ities  are  often  formed  as  large  as  a  walnut 
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and  resembling  cysts.  In  cases  in  which  the  distoma  is  present  in 
large  numbers,  as  in  the  Japanese  form,  the  bile-passages  are  uniformly 
dilated  and  may  contain  hundreds  of  worms.  The  walls  of  the  ducts 
are  usually  thickened  and  the  hver  tissue  in  their  vicinity  atrophic  (vide 
the  Siberian  form),  or  cirrhotic  changes  may  occur  and  be  followed  by 
ascites  (Winogradoff).  If  the  cysts  are  very  superficially  situated,  they 
may  burst  and  cause  death  from  bleeding  into  the  peritoneum  (Chester). 
Or  the  distoma  may  lodge  in  one  of  the  main  stems  of  the  bile-ducts 
and  cause  ulceration  by  the  combined  action  of  the  suction  it  exercises 
and  as  a  result  of  the  pressure  of  the  chitin  scales  on  the  membrane 
Hning  the  duct,  particularly  if  violent  contractions  occur.  Bostroem 
has  shown  that  in  cases  of  this  kind  the  waUs  of  the  bile-passages  become 
thickened;  there  is  atypical  prohferation  of  the  epithelium,  and  hyper- 
trophy of  the  musculature;  the  parasite  may  completely  occlude  the 
lumen  of  the  duct,  causing  retention  and  absorption  of  bile. 

In  the  vicinity  of  the  worm  there  was  in  this  case  newly  formed  connective 
tissue  which  led  to  occlusion  of  the  cystic  duct  and  to  hydrops  of  the  gall-bladder. 
In  the  contents  of  the  latter  distomata  were  found,  a  proof  that  the  worms  were 
there  before  the  cystic  duct  became  occluded.  Thus  the  conclusion  seems  justified 
that  the  parasites  were  the  direct  cause  of  the  occlusion  of  the  channel.  In  the 
case  reported  by  Biermer,  there  was  cicatricial  occlusion  of  the  hepatic  duct  at 
its  point  of  division,  and  below  the  scar  a  distoma  was  found.  In  this  instance 
the  bile-passages  were  filled  with  a  clear,  slimy  substance.  Distoma  hepaticum 
may  also  be  found  in  the  gall-bladder  (Partridge).  Duval  claims  to  have  found 
several  large  distomata  in  the  portal  vein  and  in  the  hepatic  branches  of  this 
vessel.  Miura  reports  numerous  nodules  in  the  peritoneum  containing  distoma 
eggs;  these  seemed  to  be  connected  with  lymph-channels.  They  were  found  in 
a  Japanese  who  had  died  of  beri-beri,  and  in  whom  during  life  no  symptoms  at- 
tributable to  involvement  of  the  Uver  were  observed.  In  distomiasis  the  spleen 
is  usually  enlarged. 

Symptoms. — The  pathologic  picture  is  usually  quite  indefinite,  and 
often  there  are  no  important  symptoms  to  be  observed.  In  other  cases 
(Baelz,  Biermer,  Bostroem,  Kirchner,  and  others)  there  are  pronounced 
symptoms  which  point  more  or  less  definitely  to  the  hver  as  the  chief 
seat  of  the  trouble. 

There  may  be  pain  in  the  region  of  the  stomach  and  the  liver,  loss 
of  appetite  (or,  on  the  other  hand,  buhmia — Baelz),  thirst  (Sagarra), 
and  constipation,  all  of  these  being  initial  symptoms.  Later,  there  will 
be  a  feehng  of  pressure  in  the  epigastric  and  the  hypochondriac  regions 
as  a  result  of  the  sweUing  of  the  hver.  Then  vomiting  and  diarrhea, 
with  the  passage  of  bloody  masses,  weakness,  and  lassitude;  on  the  other 
hand,  the  general  health  may  remain  good  for  many  years  (Baelz). 
In  cases  in  which  the  hepatic  duct  becomes  occluded  (Biermer,  Bostroem), 
icterus  develops;  in  all  other  cases  it  is  absent,  or  present  in  a  mild  form 
and  of  varying  intensity.  The  hver  usually  enlarges,  becomes  hard, 
smooth,  and  rarely  nodular.  The  gaU-bladder  may  also  appear  to  be 
enlarged.  A  tumor  of  the  spleen  is,  as  a  rule,  present.  In  the  serious 
cases  that  end  fatally  there  is  cachexia  and  anemia,  due  in  aU  probabihty 
to  hemorrhages  from  the  mucous  membranes  caused  by  the  parasites. 
The  worms  seem  to  thrive  on  the  bloody  masses  with  which  the  bile- 
passages  are  Hned.  In  some  cases  the  disease  is  cured;  this  may  even 
occur  after  the  evacuation  of  bloody,  slimy  stools  containing  large 
numbers  of  the  worms  (Mehhs,  Prunac,  Wilson,  and  others).  Distoma 
sinense  in  particular  seems  to  produce  a  pathologic  picture  that  resembles 
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the  same  infootiou  in  unimals,  iiu-ludiiifz;  cnlaiKciMfiit  of  the  livor,  fluc- 
tuating icterus,  uu  exhaust iiifr  bloody  diarrhea,  ascites,  edema,  and 
cardiac  weakness.  Ciises  reported  l)y  .).  P.  Frank  and  Kirchner  demon- 
strate tliat  the  J'AU-opean  species  of  distomu  can  also  produce  a  .similar 
picture. 

Distomiasis  in  Siberia  resembles  the  course  of  cirrhosis  of  the  liver 
(WinogradofT) ;  in  the  event  that  the  jmrasites  are  evacuated,  it  is  asserted 
that  the  disease  can  be  cured. 

The  discovery  of  the  eggs  is  diagnostically  important.  They  are 
passed  with  tlu;  feces  and  may  be  found  theic  on  microscojjic  examina- 
tion, as  has  l)een  shown  by  liostroem,  Perroncito,  and  Baelz. 

Propliylaxis  consists  in  the  avoidance  of  unboiled  water  for  drinking 
purposes,  especially  such  as  comes  from  pools  or  ditches,  and  in  ab- 
stinence from  the  use  of  raw  water-cress,  particularly  in  regions  where 
distomiasis  is  frequent. 

Treatment  consists  essentially  in  the  administration  of  laxatives  and 
of  anthelminthics.  Prunac  gave  extractum  filicis  maris,  and  Sagarra 
castor  oil.  and  both  witnessed  the  passage  of  distoniata  as  the  result 
of  the  exhibition  of  these  remedies.  Bitter-waters  and  alkaUne-saUne 
waters  (Karlsbad,  etc.)  may  also  be  useful. 

If  the  parasite  occludes  the  hepatic  duct,  operative  interference  should 
be  considered  in  order  to  remove  the  worm  and  to  reestablish  the  flow 
of  bile. 
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Distomata  Inhabiting  the  Portal  Vein.  Distoma  Haematobium 
(Bilharzia   sanguinis). — This  fluke  is  found  in  the  portal  vein,   and 
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may  cause  marked  lesions  of  the  liver.     These  have  been  observed 
with  particular  frequency  in  Egypt  where  the  parasite  is  common. 

For  the  morphology  and  the  habits  of  life  compare  Loos  and  the  text-books 
of  Leuckart,  Davaine,  Cobbold,  etc.  The  male  is  12  to  14  mm.  long  and  1  mm. 
broad.  The  larger  and  also  thinner  female  is  often  found  (16  to  18  mm.  long, 
0.13  mm.  broad,  witliin  the  canalis  gynsekophorus.  The  eggs  are  0.12  mm.  long 
and  0.04  mm.  broad  and  have  a  tiny  prickle  at  one  end;  occasionally  the  latter 
is  seen  on  one  side. 

The  worm  enters  the  intestine  wdth  contaminated  drinking-water 
which  contains  the  embryo.  Thence  it  makes  its  way  into  the  portal 
vein.  [A  new  appearance  (Bilharzia  hcematobia)  has  been  met  with  in 
the  larvae  of  the  bilharzia  by  Lazarus-Barlow  and  Douglas,*  and  com- 
mented upon  in  a  recent  preliminary  note.  It  would  appear  that  in 
the  case  of  certain  larvae,  while  still  living,  there  occurs  a  formation  of 
spherical  bodies,  "  with  double  contour  and  provided  with  long  cilia." 
The  spheres  exhibit  an  intense  vibratile  movement  of  protoplasmic 
granules.  The  cilia  also  have  been  observed  in  active  motion,  though 
usually  motionless.  The  spheres  are  able  to  carry  on  an  independent 
existence.  Many  authors  have  described  non-ciliated  spheres,  though 
none  have  called  attention  to  the  ciliated  forms. — Ed.]  The 
pathologic  process  is  usually  more  pronounced  in  the  kidneys  and 
the  bladder,  and  the  patient  usually  succumbs  to  lesions  of  these 
organs.  Eggs  are  often  deposited  in  the  liver  and  cause  inflammatory 
processes.  Even  when  there  is  no  deposition  of  eggs  circulatory  dis- 
turbances may  be  produced.  The  greater  the  number  of  parasites 
present  in  the  portal  vein,  the  more  violent  the  signs  of  inflammation. 
Kartulis,  among  22  cases  of  Bilharzia  liver,  found  hypertrophic  cir- 
rhosis 12  times,  atrophic  cirrhosis  t'v^ace,  fatty  degeneration  twice; 
in  one  case  there  was  an  abscess  following  dysentery.  In  all  other 
respects  the  microscopic  appearance  of  the  organ  was  normal.  The 
liver  is,  as  a  rule,  enlarged,  hyperemic,  and  shows  proliferation  of 
the  connective  tissue  in  the  neighborhood  of  the  portal  capillaries, 
round-cell  infiltration,  and  dilatation  of  the  bile-capillaries.  The  eggs 
are  found  in  the  capillaries  or  free  in  the  tissues  in  the  periphery  of 
the  acini,  usually  surrounded  by  round-cells.  Sometimes  the  central 
portions  of  the  acini  wiU  be  found  degenerated,  and  the  walls  of  the 
capillaries  thickened,  even  in  the  absence  of  eggs.  It  is  possible  that 
these  disturbances  are  due  to  the  lesion  of  the  kidneys  and  of  the 
urinary  passages.  It  may  also  be  true  that  metabolic  products  of 
the  parasite  present  in  the  portal  vein  are  carried  to  the  liver  and  exercise 
their  toxic  effect  on  the  capillaries  and  the  surrounding  tissues. 

It  appears  that  the  parasites  can  leave  the  liver  by  way  of  the  bile- 
passages.  Gautrelet,  for  instance,  found  eggs  of  Bilharzia  in  a  gall- 
stone that  was  passed  with  the  symptoms  of  colic  (follo^\ang  a  course 
of  Vichy  water)  by  a  patient  of  Willemins,  twenty  years  after  a  two- 
year  sojourn  in  Egypt.  The  eggs  were  also  found  in  the  liver  tissue; 
they  were  impregnated  mth  bile-pigment  and  incrusted  with  car- 
bonate of  lime. 

In  many  cases  of  Distoma  haematobium  no  hepatic  symptoms  are 
apparent  since  cirrhotic  changes  are  absent  or  only  mild.  Occa- 
sionally the  patient  complains  of  indefinite  pains  in  the  liver  region.     In 

*  British  Med.  Jour.,  Jan.  3,  1903. 
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more  pronounced  and  well-developed  cases  the  organ  is  enlarged,  and 
presents  tlie  })icture  of  liypcrtrojjhic  cirrlujsis.  Icterus  and  ascites 
are  rare.  Atroi)liy  of  the  liver  has  been  reported  by  Kartulis  in 
cases  in  which  there  were  very  many  parasites.  If  concretions  form 
in  the  bile-passages  around  the  eggs,  tlie  symptoms  of  cholelithiasis 
may  appear. 

The  diagnosis  is  based  on  the  presence  of  characteristic  lesions 
in  the  urinary  organs,  hematuria,  the  passage  of  eggs  in  the  urine,  and 
of  the  liver  symptoms  described. 

Treatment  is  limited  to  care  of  the  diseased  urinary  passages,  to 
the  administration  of  a  nourishing  and  strengthening  diet,  and  to  the 
exhibition  of  iron,  etc.  If  possible,  a  change  of  climate  should  be  ob- 
tained. 

LITERATURE. 

Lehrbiicher  von  Cobbold,  Davaine,  Leuckart,  Mosler,  und  Peiper. 

Cliaker,   Mahomeil :  "  Mtiule  sur  I'lK'-iiiaturie  il'lOpypte,"  Thc\so  de  Paris,   1890. 

Kartulis:  "  Uebcr  das  \'orkomincn  der  Eier  voin  Distomum  liaematobium  in  den 

UnterleibsorRanen,"  "  \'irchow's  Archiv,"  1895,  Hd.  xcix,  p.   139. 
— "Ueber  verschiedcne  Leberkrankheiten  in  .Aepypten,"  "  Verliandlung  dcs  vin. 

Congresses  fiir  Hygiene  mul  Deniopiraphie  in  liudapest,"  189G,  p.  6.50. 
Loos:  "  Zur   Anatomic   und    Histologie   der   Billiarzia   heaniatobia,"    "Archiv    fiir 

mikroskopische  Anatomie,"  1895,  Bd.  xlvi,  p.  1. 

(F)  PENTASTOMUM  DENTICULATUM  AND  CONSTRICTUM. 

Pentastomum  denticulatum  is  the  larva  of  Pentastomum  (lingua- 
tula)  tsenioidcs,  a  parasite  found  in  the  nasal  cavities,  the  frontal  sinus, 
the  ethmoidal  sinus,  and  in  the  larynx  of  the  dog,  the  wolf,  and,  less 
frequently,  of  the  horse,  the  mule,  and  the  sheep.  Occasionally  it 
enters  the  liver  of  man.  The  eggs  of  the  parasite  are  swallowed  and 
the  embryos  are  liberated  in  the  stomach;  infection  of  human  beings 
usually  occurs  from  dogs,  the  embryos  penetrating  the  liver  after  per- 
forating the  walls  of  tlie  intestinal  tract.  They  are  found  \nth  par- 
ticular frequency  in  the  left  lobe  of  the  liver  because  they  can  get  there 
by  the  shortest  route  after  perforating  the  stomach  wall  (Zenker). 
Here  the  parasite  becomes  encysted  and  forms  a  larva,  ha\'ing  numerous 
prickly  processes  and  rings  of  chitin,  also  claws  in  the  region  of  its  cephalo- 
thorax.  In  general  these  animals,  despite  their  formidable  appearance, 
produce  very  shght  disturbances.  This  may  be  due  to  the  fact  that 
they  produce  no  toxic  products,  and  also  because  they  leave  the  intestinal 
tract  as  very  small  embryos  and  consequently  cannot  act  as  carriers 
of  bacteria. 

Laudon  reports  the  case  of  a  man  who  complained  of  pain  in  the 
liver,  icterus,  and  gastric  disturbances,  epistaxis,  and  pain  in  the  left 
nasal  ca\dty  for  many  years;  finally  he  passed  a  female  Pentastomum 
tsenioides.  It  is  a  difficult  matter  to  establish  a  causal  connection 
between  the  hver  affection  and  the  presence  of  the  parasite  in  this  case. 

Pentastomata  are  frequently  first  found  during  autopsies.  Zenker 
found  the  worm  9  times  in  168  autopsies  performed  in  Dresden;  Heschl 
0  times  in  20;  Wagner  once  in  10.  According  to  Sievers,  they  were 
found  in  the  Pathologic  Institute  of  Kiel  22  times  in  3066  autopsies;  17 
times  in  the  liver. 

Pentastomum  constrictum  is  more  dangerous  (Linguatula  constricta). 
Pruner  found  this  parasite  in  the  hver  of  a  negro  in  Cairo  (identified 
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as  Pentastomum  constrictum  by  Bilharz  and  v.  Siebold,  from  its  difference 
from  Pentastomum  denticulatum — larger  and  more  prickly).  Bilharz 
in  many  cases  found  it  in  the  liver  and  the  lungs  of  negroes,  and  Aitken 
mentions  two  cases  of  encysted  Pentastomum  constrictum  in  the  liver 
and  the  lungs.  It  would  appear  that  this  parasite  can  produce  peri- 
tonitic  irritation,  but  does  not  cause  any  symptoms  that  point  directly 
to  the  liver. 
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PARENCHYMATOUS   CHANGES  AND   DEGENERATIONS. 

(A)  HYPERTROPHY  OF  THE  LIVER. 

(Hoppe-Seyler.) 

Just  as  all  lesions  of  the  liver  that  lead  to  a  decrease  in  the  size  of 
the  organ  are  termed  atrophic,  so  all  processes  that  cause  an  increase 
are  called  hypertrophic.  A  great  variety  of  such  pathologic  processes 
may  be  responsible  for  an  increase  in  the  volume  of  the  organ,  as,  for 
instance,  proliferation  of  interstitial  tissues,  the  development  of  neo- 
plasms, the  deposit  of  fat,  of  amyloid,  etc.,  also  an  increased  vascularity 
and,  finally,  the  hver-cells  themselves  may  enlarge  or  proliferate.  Only 
that  increase  in  the  volume  of  the  liver  which  is  due  to  an  increase  in  the 
size  and  number  of  the  cells  is  properly  called  hj^pertrophy,  or  hyper- 
plasia, and  only  this  form  of  enlargement  will  be  discussed  in  this  section. 
The  words  hypertrophy  and  hyperplasia  are  employed  interchangeably, 
and  no  distinct  difference  between  the  two  can  be  formulated  from  an 
anatomic  point  of  view.  In  general,  hypertrophy  means  enlargement 
of  the  volume  of  individual  hepatic  cells,  hyperplasia  an  increase  in  the 
number  of  these  cells.  In  all  processes  of  this  kind,  however,  that  occur 
in  the  liver  the  two  conditions  are  found  coexisting. 

We  distinguish  further  between  circumscribed  and  general  hyper- 
trophy. The  former  may  be  a  \dcarious  or  a  compensatory  enlargement 
of  certain  parts  of  the  liver,  to  take  the  place  of  other  parts  that  have 
been  destroyed  or  have  become  functionally  inactive.  Again,  the  en- 
largement of  the  hver  may  be  due  to  a  benign,  and  frequently  to  a  con- 
genital tumor.  The  so-caUed  Adcarious  hypertrophy  corresponds  to 
those  processes  that  Ponfick  and  others  have  noted  in  animals  after  the 
experimental  extirpation  of  large  portions  of  the  hver  (compare  page 
408).  There  occurs  in  this  way  a  substitution  for  the  missing  tissue,  so 
to  speak;  the  acini  enlarge,  and  there  is  an  abundant  new-formation 
of  hver-cells,  bile-passages,  etc.  The  same  thing  occurs  in  echinococcus 
disease,  abscess,  or  destruction  of  the  hver  tissue  by  trauma,  syphihs, 
etc. 

Heller  has  noted  a  case  in  which  the  right  lobe  of  the  Hver  was  almost 
completely  destroyed  by  a  cystic  echinoccocus,  and  in  which  the  left 
lobe  enlarged  until  its  size  was  as  great  as  that  of  the  right  one.  Djirig, 
Reinecke,  and  others  report  similar  cases.     Sometimes  the  lobus  Spigelii 


PA  RENCH  YM.\  TO  US  CIIA  N(.'ES  A  ND  DEGENERA  TIOXS.        833 

and  tiuaclratus  also  become  hypertrophic.  Tlic  cchinococcus  alveolaris 
quite  oltea  causes  hypertrophic  enhirpemcnt  of  those  portions  of  the 
Hver  thnt  are  not  involved  by  the  primary  dis(>a.se,  and  particularly  of 
the  left  lobe  (Possch  and  others),  lieller  saw  a  vicarious  hypertrophy 
of  the  left  lobe  following  (probaltly)  trjiuinatic  destruction  of  tln'  greater 
portion  of  tlu>  rij^ht  one.  N'irchow,  in  a  cjuse  of  tertiary  syphilis,  in  which 
a  lar<;e  portion  of  the  liver  was  destroyed,  saw  enlargement  of  the  acini 
as  well  as  of  the  individual  cells  of  the  portion  of  the  organ  that  remained 
intact.  Heineeke  made  the  same  oixservation.  The  nodular  form  of 
hyperplasia  often  seen  after  cirrhosis  of  the  liver  is  well  known;  this, 
too,  is  a  compensatory  jirocess,  intended  to  replace  destroyed  cells. 
Nodules  of  this  kind  uiay  be  as  large  as  an  apple  though,  as  a  rule,  they 
are  no  larger  than  a  piidiead  or  a  pea.  K'rctx  describes  several  larger 
tumors  of  the  liver  of  this  character,  in  which  a  distinct  enlargement  of 
the  acini  and  an  increase  in  the  volume  of  the  cells  were  seen.  Sometimes 
structures  of  this  character  form  transition  stages  to  malignant  adeno- 
mata, and  to  certain  forms  of  carcinomata  of  the  liver  (Schuppel).  Kelsch 
and  Kiener  have  described  similar  processes  in  the  liver  following  malaria. 

In  certain  cases  of  partial  hypertrophy  there  are  benign  tumors,  often 
congenital,  which  probably  belong  to  the  class  of  malformations.  Eoki- 
tansky,  Hoffman.  Klob,  Mahomed,  Sinunonds,  and  Beneke  have  de- 
scribed 'umors  of  this  kind  in  which  the  acinous  structure  was  indistinct, 
and  which  did  not  seem  to  participr.te  in  the  functions  of  the  Uver.  How- 
ever, they  were  not  involved  in  the  diseases  of  the  latter  organ.  Occa- 
sionally these  growths  are  separated  from  the  j^arcnchyma  by  a  connec- 
tive-tissue capsule;  in  other  cases  they  are  not  distinguishable  from  their 
surroundings.  They  have  been  discussed  at  length  in  the  section  on 
tumors  (compare  page  766). 

General  hypertrophy  and  h^'perplasia  of  the  liver  is  seen  in  very 
vigorous  people  that  are  addicted  to  the  abuse  of  alcohol.  In  cases  of 
this  kind  the  organ  is  usually  very  vascular  and  contains  much  secretion 
in  the  bile-passages;  the  acini  are  not  enlarged,  but  are  more  numerous 
than  normal.     No  changes  are  seen  in  the  cells  of  the  hver. 

The  margin  of  the  organ  is  rounded,  and  the  liver  is  more  solid  than 
normal.  In  diabetes  mellitus,  also,  the  liver  may  present  a  similar 
appearance  to  the  naked  eye.  On  microscopic  examination  it  will  be 
found  that  the  liver  cells  are  filled  with  glycogen.  As  a  result  they  are 
distended  and  rounded;  their  protoplasm  is  shiny  and  slightly  granular. 
On  the  addition  of  a  solution  of  iodid  of  potash  in  iodinthe  cell-contents 
are  colored  red.  As  the  amount  of  glycogen  in  the  liver-cells  varies  in 
different  cases  of  diabetes,  this  change  may  be  absent,  and,  in  fact,  is 
absent  in  the  majority  of  cases,  particularly  if  they  are  examined  in  the 
later  stages  of  the  disease.  Under  different  circumstances  the  hver  may 
be  atrophic,  flaccid,  or  tough,  and  the  cells  may  be  angular,  not  enlarged, 
and  in  a  state  of  fatty  degeneration. 

In  the  case  of  people  who  make  their  residence  in  the  tropics  the  Uver 
is  frequently  found  to  be  enlarged  very  soon  after  their  arrival;  and  as 
soon  as  they  remove  from  the  tropics  a  reduction  in  the  size  of  the  organ 
may  take  place  (Heymann).  This  enlargement  has  been  termed  hyper- 
trophy in  cases  in  which  no  abscesses,  etc.,  developed,  and  where  all  in- 
flammatory symptoms  were  absent.  It  seems  probable,  however,  that 
changes  of  this  character  are  to  a  large  extent  due  to  inflammatory  pro- 
cesses, hyperemia  of  the  organ,  etc.,  and  are  due  to  the  absorption  of 
53 
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toxic  substances  from  the  intestine,  the  blood,  etc.  With  respect  to  this 
point  we  would  refer  to  the  sections  on  hyperemia  and  hepatitis  (com- 
pare page  614  and  page  626). 

In  leukemia  and  pseudoleukemia  there  is  a  general  enlargement  of 
the  hver  and  an  increase  in  the  size  of  the  majority  of  the  liver-ceUs. 
Infiltration  of  the  connective  tissue,  however,  and  distention  of  the  cap- 
illaries with  leukocytes,  as  well  as  the  formation  of  lymphomata,  all  play 
their  part  in  the  process,  and  it  is  therefore  more  practical  to  discuss  this 
form  of  hypertrophy  in  a  separate  paragraph  in  the  section  on  tumors. 

The  symptom-complex  of  simple  hypertrophy  eventually  consists  in 
the  presence  of  a  hepatic  tumor,  which  may  cause  a  feeUng  of  pressure 
to  the  patient,  but  othermse  gives  no  e\ddence  of  its  existence. 

In  circumscribed  hypertrophy  or  hyperplasia  round  tumors  may  oc- 
casionally be  felt,  of  medium  consistency;  this  is  especially  true  if  they 
happen  to  be  situated  in  a  portion  of  the  surface  that  is  accessible  to 
palpation,  or  upon  the  margin  of  the  Uver.  They  may  easily  be  con- 
fused T\dth  maUgnant  tumors,  though  the  absence  of  cachexia  and  metas- 
tases, the  fact  that  the  tumors  develop  slowly  or  do  not  grow  at  all,  that 
they  show  no  tendency  to  degeneration,  etc.,  and  finally  exploratory 
incision,  "^dll  prevent  such  an  error  in  the  diagnosis.  Congenital  tumors 
of  this  nature  are  very  rare.  In  nodular  hyperplasia  the  signs  of  cir- 
rhosis are  usually  quite  pronounced,  and  sometimes  the  licarious  en- 
largement of  a  lobe  to  replace  the  diseased  or  absent  portions  of  the  organ 
can  be  determined  both  by  percussion  and  palpation. 

General  hypertrophy  is  manifested  by  an  enlargement  of  the  organ 
that  can  easily  be  determined  by  palpation  or  percussion.  Often  the 
Hver  is  more  resistant  than  normal.  Symptoms  of  stasis  in  the  portal 
sj^stem  and  in  the  bile-passages  are  altogether  absent.  Sometimes  it 
may  be  possible  to  discover  an  increased  production  of  bile,  vdth  an  in- 
creased quantity  of  urobilin  in  the  urine  and  in  the  stools. 

There  is  no  need  of  any  special  therapy  in  simple  hypertrophy,  either 
of  a  local  or  a  general  kind.  The  removal  of  hyperplastic  hepatic  tumors 
of  the  Hver  is  of  no  avail,  and  the  treatment  of  diabetes  is  not  modified 
in  any  way  by  the  presence  of  an  enlarged  liver. 

(For  nodular  hyperplasia,  hypertrophic  hepatic  enlargements,  see  Tumors,  p.  783.) 
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(B)  FATTY  LIVER. 
(lif^ppe-Seylcr.) 

We  inchulc  in  the  t(Tin  fatty  liver  ail  processes  in  the  organ  that 
are  characterized  l)y  an  increased  presence  of  fat.  Under  normal  con- 
ditions the  aiuovuit  of  fat  present  in  the  liver  varies,  and  is  deijendent 
upon  the  character  of  the  ff)od.  An  abundant  iiifjestion  of  fat  increases 
the  fat  in  the  liver  a  few  hours  after  eating,  so  that  the  iK-rijiheral  cells 
of  the  acini  contain  more  fat-globules  at  this  time  than  several  hours 
later.  With  regard  to  the  physiology  of  this  process  we  would  refer  to 
our  introductory  discussion  on  page  4 1 4.  Under  certain  pathologic  condi- 
tions we  sometimes  see  a  constant  presence  of  40  %  of  fat  in  the  liver, 
instead  of  the  normal  3  %  to  5  %  . 

An  abnormally  large  quantity  of  fat  can  usually  be  discovered  in  the 
liver  from  the  naked-eye  appearance.  Such  an  appearance  may,  how- 
ever, be  the  result  of  an  increased  imbibition  of  the  parencyhma  of  the 
liver  with  fat,  in  the  absence  of  any  pathologic  fatty  change  in  the  pro- 
toplasm of  the  hepatic  cells;  or,  again,  the  accunmlation  of  fat  in  the 
liver-cells  may  be  present  at  the  same  time  with  lesions  of  the  cell-con- 
tents, as,  for  instance,  degeneration  of  the  protoplasm  and  of  the  nu- 
cleus, necrobiosis,  and  fatty  degeneration  of  the  parenchyma.  Clinically 
these  two  forms  of  fatty  liver  should  be  distinctly  separated.  If  the 
parenchyma  of  the  liver  is  affected,  and  is  involved  in  a  degenerative 
process,  and  can  no  longer  functionate  normally,  the  disturbances  will 
be  considerable.  If,  on  the  other  hand,  the  parenchyma  is  not  degen- 
erated and  merely  contains  a  Uttlemore  fat  than  normally,  general  symp- 
toms '^■ill  seldom  be  observed,  because  the  functionating  pow  er  of  the  organ 
remains  intact.  For  this  reason  fatty  degeneration  is  chemically  to  be 
differentiated  from  fatty  infiltration.  It  has  been  shown,  however,  that 
these  two  conditions  may  be  present  in  combination,  and  that  there 
may  be  an  imbibition  of  fat  (as  in  simple  infiltration)  in  addition  to  a 
degeneration  of  the  liver-cells  ^\-ith  a  disappearance  of  their  protoplasm 
and  replacement  of  the  latter  by  fat.  Also  that  as  soon  as  the  hver-cells 
become  infiltrated  with  fat  to  such  a  degree  that  the  function  of  the 
cells  is  damaged,  a  degeneration  of  protoplasm  will  occur  that  resembles 
closely  the  primary  degeneration  described  above. 

Formerly  the  difference  between  fatty  infiltration  and  fatty  degen- 
eration was  considered  to  be  the  following:  It  was  beheved  in  the  first 
place,  that  in  fatty  infiltration  the  fat  was  derived  from  the  food,  or 
from  the  fat  deposits  throughout  the  body,  whereas  in  degeneration  it  was 
fomied  from  the  d^nng  protoplasm  and  the  proteid  constituents  of  the 
cell  itself.  These  views  were  founded  chiefly  upon  the  teaching  of  ^"oit, 
who  stated  that  the  fat  of  the  body,  provided  it  was  not  introduced  with 
the  food,  was  chiefly  formed  from  albumin;  Liebig,  on  the  other  hand, 
beheved  that  it  was  derived  from  the  carbohydrates.  This  \new  was  the 
dominant  one  for  many  years,  not\dthstanding  the  objections  formu- 
lated by  F.  Hoppe-Seyier.  After  Pfliiger,  however,  in  a  series  of  care- 
fully executed  metabohc  experiments,  had  reasserted  the  correctness  of 
Liebig's  \iev:,  considerable  discussion  arose,  and  to-day  the  proteid  of 
the  protoplasm  is  no  longer  considered  to  be  the  source  of  fat  in  fatty  de- 
generation, and  it  is  beheved  that  this  fat  comes  from  the  subcutaneous 
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adipose  tissue,  etc.     The  experiments  of  Lebedeff  and  Rosenfeld  lend 
strong  support  to  this  theory. 

The  latter  was  able  to  demonstrate  that  even  in  the  form  of  hepatic  degenera- 
tion produced  by  phosphorus,  the  large  quantity  of  fat  found  in  the  liver-cell  is 
carried  there  mainly  from  the  other  fat  deposits  of  the  body.  Thus  in  dogs 
fed  -ndth  mutton  fat  until  the  greater  part  of  their  fat  consisted  of  the  latter,  and 
then  star^'ed  and  later  poisoned  with  phosphorus,  the  hver-cells  were  foimd  dis- 
tended with  fat,  and  tliis  fat  was  mutton  fat. 

Lebedeff  even  before  tliis  time  had  called  attention  to  the  fact  that  the  fat 
of  the  hver  and  of  the  adipose  layers  was  always  the  same,  and  that  after  feeding 
linseed  oil  to  a  dog  that  had  been  poisoned  T\-ith  phosphorus,  foreign  fat  was  found 
in  the  hver,  and  that  consequently  the  fat  of  the  hver  could  not  have  been  formed 
from  proteid  but  must  have  come  from  the  adipose  laj'er  of  the  body. 

It  was  also  shown  that  in  the  case  of  cliickens,  starved  imtil  there  was  no 
more  fat  present  in  their  bodies,  fatty  liver  did  not  occur  after  phosphorus-poison- 
ing. In  such  cases  the  fat  had  plainly  not  been  formed  from  the  proteid  of  the 
liver-ceUs. 

It  would  be  too  radical,  however,  to  disclaim  the  possibihty  of  the 
formation  of  fat  from  cellular  proteid  under  certain  pathologic  condi- 
tions. That  this  can  occur  is  indicated  by  the  fact  that  carbohydrate 
is  readily  formed  from  proteid,  and,  as  we  know,  fat  can  be  formed  from 
carbohydrate.  The  presence  in  certain  ceUs  of  lecithin  also  signifies  a 
fat-forming  process  within  these  ceUs  (Heffter). 

Previous  analyses  had  already  shown  that  in  phosphorus  hver  the 
amount  of  fat  present  did  not  correspond  to  the  amount  of  proteid  lost 
(v.  Starck  and  others) ;  and  that  for  this  reason  the  greater  part  of  the 
fat  found  in  the  hver  must  be  derived  from  the  fatty  parts  of  the  body. 
Thus  in  addition  to  a  degeneration,  an  infiltration  had  to  be  assumed. 

Infiltration  of  the  liver-cehs  with  fat  is  also  found  in  degeneration 
of  their  protoplasm,  such  as  is  seen  in  phosphorus-poisoning.  Degen- 
eration of  the  protoplasm  can,  of  com'se,  be  determined  by  the  increased 
nitrogen  excretion  in  the  urine. 

For  all  these  reasons  it  is  impossible  to  draw  a  sharp  distinction  be- 
tween fatty  infiltration  and  fatty  degeneration  of  the  hver. 

The  appearance  of  fat  and  the  disappearance  of  the  ceUular  elements 
of  the  hver  parenchyma  is  probably  analogous  to  the  formation  of  fat 
in  contraction  of  certain  organs,  as  the  kidneys,  the  pancreas,  and  the 
muscles.    . 

All  that  we  can  reaUy  say  is  that  a  pathologic  accumulation  of  fat 
may  occur  in  the  liver  without  degeneration  and  vidthout  functional  im- 
pairment of  the  cells;  and,  again,  that  it  may  equally  weU  occur  mth 
serious  alterations  of  the  cell  protoplasm.  Chnical  symptoms  are  slight 
or  altogether  absent  in  the  event  of  the  function  of  the  liver-cells  remain- 
ing intact,  even  though  the  fat  deposit  may  be  great.  Distinct  symptoms 
appear,  however,  if  the  protoplasm  and  nucleus  of  the  cell  itself  are 
affected.  We  may  sa}^,. therefore,  that  in  fatt}'  hver  the  fat  itseK  plays 
no  essential  role  in  the  causation  of  the  chnical  pathologic  picture,  not- 
withstanding the  fact  that  it  is  the  most  conspicuous  feature,  both  macro- 
scopically  and  microscopically.  The  chief  point  is  the  condition  of  the 
ceU-contents. 

Etiology. — A  marked  deposit  of  fat  in  the  hver  maybe  the  result  of 
anomahes  in  the  mode  of  life,  in  the  general  constitution  of  the  patient, 
and  in  the  quahty  and  quantity  of  the  food. 

If  a  diet  rich  in  fat  and  carbohydrates  is  taken  for  a  long  time,  the 
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quantity  of  fat  in  tlic  liver-cells  increasos  a.s  well  as  in  all  parts  of  the  body. 
The  liver  in  this  case  acts  as  a  reservoir;  for  tiiis  reason  the  livers  of 
children  who  drink  very  niuch  milk,  and  of  adults  who  eat  lar^e  (luanti- 
ties  of  fatty  and  carbohydrate  food,  contain  very  much  fat. 

In  fattening  nniiiinls  food  containinp  an  oxrrss  of  rarlmliydrat*'  is  pivcn  (c  g., 
inaizo  or  noodles  in  m-csc),  and  a  fatly  liver  is  produced  ifi  tliis  nianiKT.  Also  when 
the  yolk  is  ahsorUed,  the  chick  enihryo  shows  an  accuninljition  of  fat  in  the  liver 
whici\  disappears  later  on.  If  dogs  arc  fed  with  large  ipiantities  of  fat,  fatty  liver 
is  ileveloped   (Magendie,   Frerichs). 

The  tondoncy  to  such  an  accumulation  of  fat  is  encouraged  by  lack  of 
exercise,  of  bodily  and  mental  activity,  by  life  in  small,  warm  rooms,  be- 
cause under  these  circumstances  metabolism  is  not  active,  anfl  oxiflation 
processes  arc  less  thorough.  Under  these  circumstances  the  carbohy- 
drates are  not  comph^tely  (lecompo.s(>d  into  carbonic  acid  and  water,  and 
instead,  owing  to  deficient  oxygenation,  fat  is  formed  from  them.  For 
chifj  reason  fatty  liver  is  seen  in  people  who  do  not  exercise  very  much, 
wlio  shirk  mental  effort,  and  like  to  sit  still  in  warm  rooms.  In 
prisoners,  or  in  people  who  have  to  remain  in  bed  for  a  long  time  (rest- 
cure),  in  paralyzed  people,  etc.,  an  enormous  deposit  of  fat  may  occur. 
Animals  that  are  to-  be  fattened  are  kept  in  narrow,  warm  stables  for  the 
same  reason. 

It  still  appears  to  be  questionable  whether  the  acute  fatty  depeneration  of 
the  new-born  can  be  attributed  to  anomalies  in  the  supply  of  nourishment.  A 
similar  condition  is  seen  in  lambs  and  hogs  (Fiirstenberg,  Roloff),  developing  during 
fetal  life.  It  is  attributed  to  deficient  exercise  and  to  a  deficient  ingestion  of  salt 
by  the  mother,  followetl  by  an  excessive  production  of  fat,  and  consequently  by 
an  abnormal  quantity  of  fat  in  the  blood.  The  milk  of  these  animals  al.^o  contains 
more  fat  than  normal.  Birch-Hirschfeld  attributes  the  condition  in  men  partly 
to  umbilical  infection,  whicli  naturally  would  first  involve  the  liver.  In  other 
words,  he  considers  the  condition  as  an  infectious  form  of  fatty  liver.  Infections 
of  the  body  that  start  from  other  points — for  instance,  the  intestinal  tract — must 
also  be  prominently  considered. 

In  obesity  proper  there  seems  to  be  on  the  part  of  the  tis.sues  a  par- 
ticular tendency  to  the  formation  of  fat  that  has  never  been  explained. 
Such  phrases  as  reduced  vitality,  deficient  oxidation-powers  of  the  cells, 
etc.,  have  been  employed,  ^\•ithout  offering  anything  new  in  the  way  of 
an  explanation.  Obesity  and  fatty  Uver  undoubtedly  occur  in  many 
families.  The  condition  is  particularly  frequent  in  the  middle  years  of 
life,  and  is  seen  more  frequently  in  women  than  in  men,  and  particularly 
in  the  former  after  the  menopause.  The  same  result  is  brought  about  by 
castration,  and  disturbances  of  the  thyroid  gland  are  also  said  to  favor  a 
deposit  of  fat.  That  all  these  unexplained  processes  play  a  role  in  the 
formation  of  fat  is  certain ;  yet  people  are  seen  who  indulge  in  a  diet  con- 
taining abundant  fats  and  carbohydrates,  who  do  not  exercise  the  body 
or  the  mind,  and  whose  digestive  organs  are  perfectly  normal,  and  who, 
nevertheless,  do  not  grow  fat ;  whereas,  on  the  other  hand,  certain  people, 
although  they  eat  very  little,  grow  very  corpulent. 

That  there  must  be  some  hereditary,  racial  peculiarity  is  indicated  by  experience 
in  cattle-raising  also  (English  hogs,  certain  forms  of  cattle,  etc.). 

It  has  been  claimed  that  in  obese  subjects  there  is  a  deficient  secretion  of  bile, 
and  as  a  result  a  decreased  elimination  of  fat  by  these  channels  from  the  liver, 
so  that  ultimately  there  is  an  accumulation  of  fat.     This  view,  however,  is  purely' 
hypothetic,  since  we  are  as  yet  unable  to  measure  the  quantity  and  the  composition 
of  the  bile  secreted  by  the  hver  during  life. 
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The  process  of  oxidation  in  the  tissues  is,  of  course,  seriously  dimin- 
ished if  there  is  a  deficient  suppl}'  of  oxygen,  such  as  may  be  due  to  a  lack 
of  hemoglobin  in  the  blood.  For  this  reason  an  abnormal  deposit  of  fat, 
particularly  in  the  hver,  readily  occurs  in  anemia  (chlorosis,  leukemia, 
pernicious  anemia).  Moreover,  a  large  proportion  of  obese  people, 
particularly  women,  are  anemic.  ■  If  blood  is  repeatedly  \Aithdrawn  from 
animals,  the  fattening  process  is  aided;  this  procedure  corresponds  to  the 
processes  that  take  place  in  certain  intoxications  that  lead  to  fatty  hver. 
The  fatty  hver  of  consmnptives  has  been  attributed  to  lack  of  oxygen 
foUowing  a  decrease  in  the  breathing-space  of  the  lungs.  In  other 
diseases  of  the  lungs,  however,  as  in  emphysema,  pneumonia,  contraction 
of  the  lungs  from  pleurisy,  etc.,  fatty  hver  is  not  found,  so  that  we  must 
assume  that  in  the  former  disease  other  factors  are  concerned.  Dis- 
turbances of  the  circulation,  as  in  congestion  of  the  hver  and  in  tumor- 
formation,  frequentty  lead  to  a  fatty  degeneration  of  the  hver-ceUs. 
Thus  fatty  change  of  the  peripheral  portions  of  the  acini  is  seen  in  A^enous 
stasis,  forming  the  weU-known  picture  of  nutmeg  hver.  The  red  center 
of  the  acini  is  clearly  distinguished  from  its  yellowish  periphery.  In 
carcinomata  and  other  tumors  a  zone  of  fatty  tissue  surrounds  the 
growth. 

Intoxications  of  var}'ing  kind  play  a  A^ery  important  role  in  fatty 
degeneration  of  the  hver.  The  action  of  such  a  poison  may  consist  in  a 
direct  effect  upon  the  protoplasm  of  the  cell,  causing  degeneration 
and  a  replacement  of  the  destroyed  protoplasm  by  fat;  or  the  effect  of 
the  poison  may  be  exercised  upon  the  blood,  causing  a  destruction  of 
hemoglobin,  and  consequently  a  reduction  in  the  oxygen-carrAnng  func- 
tion of  the  blood.  Here  we  see  the  same  conditions  as  in  anemia  (vide 
aboA^e).  Our  knowledge  in  regard  to  these  different  factors  is  too  shght 
to  allow  us  in  any  giA'en  instance  to  determine  which  effect  of  the  poison 
has  produced  the  changes  in  the  liA^er. 

Phosphorus-poisoning  is  probably  the  most  important  of  this  class, 
and  has  been  made  the  subject  of  the  most  careful  investigation.  Von 
Hauff  was  the  first  to  call  attention  to  the  hepatic  changes  in  phosphorus- 
poisoning.  His  experiments,  however,  and  those  of  others,  as  Kohler 
and  Renz,  combined  AA-ith  numerous  clinical  obserA^ations,  do  not  enable 
us  to  say  in  what  manner  phosphorus-poisoning  acts  upon  the  paren- 
chymatous cells  of  the  liA^er.  There  can  be  no  doubt  that  oxidatiA^e 
processes  are  reduced,  that  hydrolytic  processes  (particularly  in  nitrogen- 
metabohsm)  are  increased,  that  the  syntheses,  which  occur  vnih  the 
ehmination  or  the  formation  of  water,  are  hindered.  No  changes  can  be 
demonstrated  in  the  red  blood-corpuscles ;  in  fact,  they  may  be  increased 
in  the  beginning  (Taussig,  v.  Jaksch).  In  intoxications  that  do  not  end 
fatally  A^dthin  the  first  few  days  the  amount  of  hemoglobin  is  gradualh^ 
reduced. 

Lack  of  oxygen  as  a  result  of  destruction  of  hemoglobin  can,  therefore, 
not  be  regarded  as  the  cause  of  this  anomaly  of  metabohsm.  The  dis- 
turbance of  the  heart  and  circulation  may,  howeA'er,  be  made  responsible. 
In  phosphorus-poisoning  the  amount  of  oxygen  consumed  and  of  carbon 
dioxid  giA^en  off  are  both  decreased  (Bauer  and  others),  the  amount  of 
carbon  dioxid  in  the  blood  being  also  reduced  (H.  Meyer).  On  the  other 
hand,  in  cases  lasting  over  a  long  period,  which  do  not  terminate  fataUy 
within  the  first  few  hours  or  days,  an  increased  excretion  of  nitrogen  is 
discoA^ered  that  must  be  due  to  an  increased  disintegration  of  proteids 
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(Storch,  Bauer,  and  others).  1'hc  uroa  is  often  incrca-sod.  In  many  cases 
ending:  fatally  tiic  annnonia-oxcrction  is  enormously  increased  (ICnglien, 
Miinz(M'),  and  there  is  a  corresponding:  relative  decrease  in  the  outi)Ut  of 
urea.  This  is  due  to  a  disintepjration  of  cells,  and  to  the  formation  of  acid 
products  (lactic  acid  -Schultzen  and  Riess,  Araki,  and  others)  that  require 
alkali  for  their  neuti'alization.  .Miinz(M-'s  experiments  demonstrate  that 
the  increased  excretion  of  anunonia  is  due  to  an  increased  formation  of 
acid,  and  is  not  a  manifestation  of  the  disturbance  of  the  urea-forming 
function  of  the  liver.  This  investigator  determined  that  the  administra- 
tion of  alkalies  decreased  the  excretion  of  ammonia,  but  that  in  rabbits, 
which  do  not  possess  the  power  of  forming  anmionia  in  acid  intoxication, 
no  such  increase  occurred  after  phosj:)horus-i)oisoning.  It  may  be 
assumed,  therefore,  that  acid  intoxication  jilays  a  certain  role  in  such 
cases,  and  manifests  itself  by  a  decrease  of  the  alkalescence  of  the  blood, 
Occasionally  ty rosin  or  leucin  appears,  and  indicates  a  disintegration  of 
proteid  combined  with  an  insufficient  oxygenation  of  catabolic  products 
(A.  Frankel,  Beaumann,  and  others).  Peptone  (Schultzen  and  Riess, 
Robitschek,  and  others)  or  a  body  similar  to  it  (Harnack)  may  appear 
in  the  urine.  These  products  are,  however,  only  rarely  found.  As  a 
result  of  the  breaking-up  of  lecithin,  usually  after  the  first  stage  of  the 
poisoning  is  over  (twenty-four  hours),  there  may  be  an  increase  in  the 
excretion  of  phosphates  (Miinzer).  Nuclein  catabolism  does  not  seem  to 
play  any  role  in  this  increased  excretion  of  phosphoric  acid,  as  is  deter- 
mined by  the  absence  of  an  increase  in  the  uric-acid  excretion.  Sugar 
has  also  occasionally  been  found  in  the  urine  (Bollinger,  Huber,  Araki). 

At  first  there  is  a  decided  fatty  infiltration  of  the  liver-cells,  beginning 
a  few  days  after  the  intoxication  ^^^th  phosphorus,  and  rapidly  leading 
to  a  distention  of  the  liver-cells  with  fat.  This  may  be  so  intense  that 
nothing  can  be  seen  of  the  nucleus  or  the  protoplasm;  these  structures, 
however,  remain  well  preserved,  and  reappear  when  the  fat  is  removed. 
At  the  same  time  there  is  a  decrease  in  the  quantity  of  lecithin  present  in 
the  Hver  (Heffter),  so  that  we  may  assume  that  a  portion  of  the  fat  .is 
formed  from  this  substance.  This  fact  is  in  harmony  -uith  the  increased 
excretion  of  phosphates  alreadj^  noted.  At  the  expiration  of  a  few  days 
signs  of  disintegration  of  the  parenchyma  appear,  manifested  by  the 
above-mentioned  disturbances  of  metabolism.  In  poorly  nourished 
individuals  and  in  such  as  have  only  a  shght  adipose  fatty  covering,  fatty 
degeneration  of  the  liver  develops  in  phosphorus-poisoning  from  the  very 
beginning;  thus  a  picture  of  acute  atrophy  may  be  created  which  ordi- 
narily would  not  appear  before  the  second  week.  If  death  does  not  occur, 
as  usual,  by  the  end  of  the  first  week,  atrophy  of  the  hver  may 
take  place  later  on,  and,  as  a  rule,  in  the  first  half  of  the  second  week 
(Hedderich).  The  quantity  of  fat  decreases,  the  Hver-cells  perish,  and  a 
symptom-complex  develops  similar  to  that  observed  in  acute  yellow 
atrophy  (compare  page  641). 

Arsenic  and  antimony  poisoning  may  lead  to  similar  fatty  degener- 
ation of  the  liver,  as  may  also  intoxication  by  copper,  mercury,  and  alu- 
minium. Certain  mineral  acids,  as  hydrochloric,  sulphuric,  and  nitric, 
may  also  cause  moderate  degrees  of  fatty  liver.  Other  substances  that 
may  cause  the  condition  are  carbon  monoxid,  petroleum,  chloroform,  iodo- 
form, ethyl-bromid,  nitrous  oxid,  carbolic  acid,  phloridzin,  ricin,  abrin, 
chronic  morphin-poisoning,  poisoning  with  fungi  (mushrooms),  certain 
meat-,  fish-,  and  mussel-poisons,  spoiled  maize  (pellagra),  etc.     In  addition 
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to  the  direct  effect  on  the  liver-cells,  many  of  these  substances  destroy 
hemoglobin  and  diminish  oxygenation,  a  process  that  is  often  manifested 
by  an  increased  excretion  of  lactic  acid.  Thus  in  poisoning  with  many 
substances  that  lead  to  the  destruction  of  hemoglobin  fatty  degeneration 
of  the  parenchyma  may  be  seen.  It  may  be  noted,  finally,  that  extensive 
burns  may  be  responsible  for  these  changes  in  the  liver  in  the  same  way. 

Fatty  degeneration  of  the  liver  is  especially  frequently  seen  in  drunk- 
ards. Chronic  alcoholism  leads  to  deficient  oxidation  of  both  the  car- 
bohydrates and  fats,  in  that  alcohol  reduces  oxygenation  by  using  up  a 
large  proportion  of  the  oxygen  for  its  own  combustion.  This  has  been 
determined  from  the  decrease  in  the  power  of  assimilation  of  oxygen,  and 
in  the  excretion  of  carbonic  acid.  As  a  result  there  is  a  great  accumula- 
tion of  fat  in  all  parts  of  the  body,  and  also  in  the  fiver.  This  condition 
may  be  combined  with  the  cirrhotic  changes  so  often  produced  by  alcohol, 
and  thus  the  picture  of  cirrhotic  fatty  fiver  may  be  created  (Sabourin, 
Gar  el,  Merklen).  Fatty  liver  is  found  in  the  majority  of  drunkarfls  who 
die  in  defirium  tremens  (Frerichs,  Murchison,  and  others).  Pupier,  Mag- 
nan,  Strassmann,  Sabourin,  and  others  have  succeeded  in  causing  fatty 
degeneration  of  the  liver  experimentaUy  by  the  administration  of  small 
doses  of  alcohol  over  a  long  period  of  time.  Affanassiew  and  v.  Kahlden 
administered  ethyl-alcohol  (the  first-mentioned  author  mixed  it  with 
amyl-alcohol)  during  a  long  period,  and  observed  a  consequent  infiltra-. 
tion  of  the  steUate  and  hepatic  ceUs.  They  did  not,  however,  succeed 
in  producing  cirrhosis  of  the  fiver,  and  other  authors  (Siegenbeck  van 
Heukelom)  also  failed  in  this  attempt.  [Vide  Cirrhosis  for  a  quafifi- 
cation  of  this  statement  by  subsequent  experimental  results. — Ed.] 

Ungar,  Strassmann,  and  Ostertag  have  noted  fatty  degeneration  of 
the  liver  foUoT^dng  prolonged  administration  of  chloroform,  though  it  does 
not  appear  from  their  examinations  of  the  tissues  whether  the  ceU  paren- 
chyma became  fatty  or  whether  there  was  simply  a  fatty  infiltration. 
A.  Frankel,  on  the  other  hand,  observed  well-developed  necrosis  of  the 
liver-ceUs  after  narcosis  of  long  duration.  Certain  of  the  ceUs  were  in  a 
state  of  fatty  degeneration. 

From  a  cfinical  standpoint  phosphorus-  and  alcohol-poisoning  furnish 
the  most  interesting  toxic  forms  of  fatty  fiver;  all  the  more  rare  forms 
of  poisoning  present  conditions  in  which  the  general  disease-picture  is  so 
severe  that  fatty  degeneration  of  the  liver  is  comparatively  of  no  impor- 
tance, and  is  often  completely  overlooked. 

Infectious  diseases  may  also  produce  fatty  liver.  Fatty  degeneration 
of  the  liver-cells  occurs  chiefly  owing  to  the  presence  of  toxic  substances 
that  are  produced  by  bacteria,  and  act  in  a  similar  manner  to  mineral  or 
vegetable  poisons,  damaging  the  protoplasm  and  perverting  nitrogen 
metabolism.  We  see  fatty  liver  in  septicopyemic  diseases,  particularly 
if  they  are  of  long  duration ;  for  instance,  in  puerperal  fever,  osteomyel- 
itis, severe  cases  of  syphilis,  prolonged  suppuration,  etc.  The  liver  in 
such  cases  often  has  fatty  degeneration  that  can  be  detected  ^^ith  the 
naked  eye;  the  organ  is  large,  soft,  frequently  fragile,  and  of  a  distinct 
yellowish  color.  Charrin  and  others  have  succeeded  in  producing  fatty 
degeneration  of  the  liver  in  animals  by  injecting  cultures  of  Bacillus 
pyocyaneus.  In  many  cases  there  is  so  much  hyperemia  in  the  infectious 
form  of  fatty  liver  that  the  fat  cannot  be  recognized  mth  the  naked  eye, 
and  only  microscopic  examination  reveals  its  presence.  Fatty  degener- 
ation is  also  seen  in  smallpox,  in  severe  cases  of  diphtheria  and  scarla- 
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tina,  and  occasionally  in  typhoid,  cholera,  pneumonia,  and  eclampsia, 
though  it  is  not  clinically  significant.  In  diphtheria  it  is  probably  ex- 
clusively due  to  the  actions  of  toxins. 

Certain  diseases  of  the  digestive  tract  may  also  lead  to  fatty  degener- 
ations of  the  liver;  as,  for  instance,  chronic  dysentery,  and  in  children 
catarrhs  of  the  ga.'^trointestinal  tract.  [A  thorough  study  of  the  changes 
in  the  liver  in  ga.stroenteritis  of  infancy  has  been  published  Vjy  Lesle  and 
Merklen.*  They  found  no  specific  changes,  and  in  the  main  an  epithelial 
degeneration  or  sclerosis  or  simple  congestion,  according  to  the  duration 
of  the  disease.  Glycosuria  they  found  sometimes  to  occur  in  the  chronic 
but  not  in  the  acute  forms,  and  ascribed  its  occurrence  to  faulty  hepatic 
action. — Ed.]  It  is  possible  that  the  fatty  liver  frequently'  seen  in  rachitic 
children  also  belongs  in  this  category. 

In  infectious  diseases  inflammatory  processes  are  frequently  though 
not  always  seen,  coexistent  with  degenerative  changes.  This  feature 
distinguishes  such  a  fatty  liver  from  that  seen  after  pure  intoxications,  the 
characteristics  of  which  we  have  described  in  another  place  in  the  section 
on  hepatitis  as  well  as  those  of  fatty  degeneration  of  the  hver  parenchj'ma 
in  acute  yellow  atrophy  and  in  pernicious  icterus. 

Finally,  it  should  be  observed  that  fatty  liver  is  often  seen  in  phthisis. 
In  cases  of  this  kind  fat  is  frequently  found  in  the  blood,  and  may  be 
present  in  such  abundance  as  to  give  the  serum  a  milky  appearance.  We 
are  justified,  therefore,  in  assuming  that  the  fat  found  in  the  liver  is  de- 
posited there  from  the  adipose  tissues  of  the  body  which  are  in  a  state  of 
rapid  dissolution.  For  this  reason  fatty  Hver  is  more  frequently  seen  in 
tuberculous  women  than  in  men.  since  the  former  have,  as  a  rule,  larger 
fat  deposits.  T^Tien  fatty  hver  is  found  in  men.  it  is  usually  observed 
that  the  subject  has  been  well  nourished  pre\'iously.  Certain  toxic  sub- 
stances that  are  formed  in  tuberculous  foci,  particularly  in  the  presence 
of  a  mixed  infection  or  in  autointoxications,  and  other  toxic  principles 
formed  in  the  intestine,  may  also  play  a  role.  Drugs,  especiaUy  such  as 
are  destructive  to  the  hemoglobin;  certain  narcotics  which  are  frequently 
administered  in  large  quantities;  and,  finally  the  overabundance  and 
the  fatty  character  of  the  food  usually  given  to  phthisical  subjects 
(cod-liver  oil,  alcohol) ;  may  all  be  concerned  in  the  process. 

Fatty  liver  often  develops  in  subjects  suffering  from  carcinoma  or 
other  malignant  tumors.  Here  the  condition  is  probably  due  to  a  rapid 
loss  of  the  adipose  layer  and  the  transportation  of  this  fat  to  the' hver. 
The  reason  for  this  occurrence  we  understand  all  too  imperfectly.  To 
what  extent  the  rapidly  appearing  anemia,  or  how  far  the  toxic  products 
that  are  formed  in  the  neoplasm  or  as  the  result  of  micro-organismal 
action,  play  a  role,  it  is  difficult  to  state. 

The  etiology  and  pathogenesis  of  fatty  hver  are  still  obscure.  ^Ye 
know  too  httle  of  the  processes  that  occur  in  a  cell  during  fatty  degenera- 
tion; moreover,  the  causes  of  fatty  infiltration  have  been  so  imperfectly 
studied,  o-^-ing  to  the  complicated  processes  in  the  hver,  in  which  degen- 
eration and  infiltration  are  so  closely  related  and  so  often  coexistent,  that 
it  is  difficult  even  to  speculate  as  to  the  probable  sequence  of  events  in 
the  hepatic  cells.  [Freemant  has  made  an  extensive  study  of  fatty  hver, 
and  finds  that  it  occurs  with  considerable  frequency  in  infants  and  chil- 
dren.    The  general  condition  of  the  child,  as  measured  by  the  body  fat 

*  Revi'e  Metis,  des  Med.  de  I'Enf..    Feb.  1,  1901. 
t  Archives  of  Pediatrics,  Feb.,  1900. 
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seemed  to  have  no  relation  to  the  fat  deposit  in  the  hver.  He  also  found 
that  fatty  hver  occurs  rarely  in  the  following  wasting  diseases:  Mar- 
asmus, malnutrition,  rachitis,  syphilis,  unless  an  acute  disease  be  super- 
imposed. In  tuberculosis  he  finds  it  not  more  frequent  than  in  other 
diseases.  Most  often  it  was  found  to  be  associated  with  acute  infectious 
diseases  and  gastro-intestinal  disorders. — Ed.] 

Pathologic  Anatomy. — A  fatty  hver  in  which  there  is  simple  infil- 
tration is  usually  increased  in  aU  diameters,  and  may  weigh  as  much  as 
4  kg.  It  has  a  low  specific  gravity,  however,  and  wiU  readily  float  in 
water.  In  a  normal  liver  there  is  from  1.8  %  to  5  %  of  fat,  and  72  % 
to  78  %  of  water;  in  fatty  infiltration  there  is  from  19  %  to  43  %  of  fat 
and  only  62  %  to  4.3  %  of  water  (Perls).  In  phosphorus  hver  there  is 
from  17  %  to  32  %  of  fat,  and  only  66  %  to  57  %  of  water  (Perls,  v. 
Hoshn,  Lebedeff,  v.  Starck). 

The  margin  of  the  organ  is  usuaUy  rounded,  and  its  surface  is  smooth 
and  shiny  except  in  those  cases  in  which  cirrhotic  processes  such  as  are 
due  to  alcoholism  (cirrhotic  fatty  hver)  cause  retraction  of  tissue  and 
granular  protuberances.  The  liver  is  usually  of  a  yeUow  color,  and  some- 
times the  smaU  veins  may  be  seen  arranged  in  little  stars  through  the 
surface.  The  outhnes  of  the  acini  are  clear,  but  often  not  as  distinct  as 
in  the  normal  organ.  The  consistency  is  usually  increased,  at  least  in  the 
dead;  this  may,  however,  be  due  to  a  sohdification  of  the  fat  follomng 
postmortem  cooling.  A  fatty  hver  that  is  warmed  to  the  body-temper- 
ature is  usuaUy  much  softer  and  the  imprint  of  the  fingers  can  be  clearly 
seen  on  its  surface.  In  the  dead  the  vascularity  also  appears  to  be  less 
than  is  actually  the  case.  Although  during  life  the  ceUs  are  distended 
with  fat,  and  as  a  result  the  blood-vessels  are  somewhat  narrowed,  still 
this  distention  is  not  so  great  as  it  appears  in  the  dead  organ;  thus  it  may 
be  said  that  stasis  seldom  occurs  in  the  portal  area  as  a  result  of  uncom- 
phcated  fatty  hver.  On  transverse  section  the  yeUow  color  and  the  slight 
vascularity  are  conspicuous  features.  The  blade  of  the  knife  is  covered 
\\dth  grajdsh- white  fat;  the  acini  usually  protrude  somewhat  over  the 
cut  surface.  If,  at  the  same  time,  there  is  stasis  as  a  result  of  deficient 
heart  action  or  of  some  obstruction  in  the  lesser  circulation,  the  middle 
of  each  acinus  "udll  be  reddish,  and  the  multicolored  picture  of  nutmeg 
hver  will  be  presented. 

In'  cases  in  which  there  are  present  fats  with  a  melting-point  higher  than  the 
ordinary,  as  the  glycerids  of  stearin  and  palmitin,  the  liver  appears  more  trans- 
lucent and  whitish,  like  wax,  or  somewhat  yellowish  in  color.  It  is  less  dense  if 
more  oleic  acid  is  present  (Rokitansky) . 

Icterus  is  absent  in  that  form  of  simple  fatty  infiltration  which  is 
found  in  obese,  in  phthisical,  in  cachectic,  and  in  anemic  persons.  It  has 
been  stated  that  the  bile  is  scanty  in  these  cases,  and  that,  when  the  pro- 
cess is  severe,  it  contains  no  pigment;  the  foregoing  is  true  probably  in 
exceptional  cases  only,  in  which  other  pathologic  processes  are  actively 
present  in  the  liver  at  the  same  time. 

The  microscope  reveals  an  enormous  number  of  large  and  smaU  fat- 
globules  in  the  acini;  these  may  be  so  numerous  that  nothing  is  seen  of 
the  cells.  This  appearance  is  particularly  striking  in  the  periphery  of 
the  acini.  If  the  fat  is  extracted,  it  wih  then  be  found  that  the  proto- 
plasm and  the  nuclei  of  the  cells  are  well  preserved,  and  that  both  can 
be  demonstrated  with  the  ordinary  stains. 
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Occasionally  fatty  infiltration  appears  in  the  form  of  small  fat  nodules  near 
the  etlge  of  the  acini.     This  is  often  seen  in  phthisis  (Sabourin.  ) 

A  similar  picture  is  seen  in  cases  of  marked  fatty  degeneration  of  the 
liver  following  intoxications,  for  instance,  during  the  first  week  of  phos- 
phorus-poisoning. The  contour  of  the  organ  remains  the  same,  but  the 
abundant  deposit  of  fat  is  shown  in  the  color  and  in  the  greasy  coating 
on  the  section  knife.  In  cases  of  this  kind  icterus  usually  appears  after 
a  few  days,  so  that  the  surface  as  well  as  the  transverse  section  of  the  organ 
appear  saffron  yellow. 

In  oxperimental  phosphorus-poisoning  the  fat  is  seen  in  the  liver-cells,  and 
also  in  KuptTer's  stellate  cells.  At  the  same  time,  degeneration  of  nuclei  and  vacuoli- 
zation of  protoplasm  are  frequently  noted  (Ziegler  and  Obolenski,  and  others). 
Sometimes  focal  necrosis  is  seen.  In  arsenic-poisoning  very  similar  changes  are 
seen  in  the  parenchyma,  though  of  not  quite  so  pronounced  a  type  (Ziegler  and 
Obolenski,  Wolkow,  and  others). 

Here  and  there  small  hemorrhagic  foci  are  obsen'ed  in  the  liver  tissue.  In  the 
bihary  pasages  and  in  the  gall-bladder  there  is  a  pale,  slimy  bile.  In  the  first 
stages  of  poisoning,  when  icterus  is  absent  the  bile  in  the  passages  contain  more 
bile-pigment  than  normal  owing  to  irritation  of  the  Uver-cells.  Icterus  is  probably 
due  both  to  an  occlusion  of  the  small  bile-passages,  and  to  injury  of  the  cell  pro- 
toplasm, so  that  the  bile  constituents  are  no  longer  excluded  from  the  blood  (see 
page  426). 

In  cases  of  intoxication  that  terminate  fatally  within  a  few  hours  fatty 
degeneration  is  absent.  If  the  intoxication  is  not  so  severe,  however, 
and  if  death  fails  to  occur  within  the  first  few  days,  atrophy  is  sometimes 
seen  as  early  as  the  second  week;  the  liver  then  decreases  in  size  and 
grows  soft  and  flabby,  and  smaU  reddish  areas  are  seen  in  a  yelloviish 
matrix.  In  the  reddish  portions  the  liver  parenchyma  is  found  to  have 
disappeared. 

(!)n  microscopic  examination  of  an  ordinarj^  case  of  phosphorus  intox- 
ication the  hver-cells  will  be  distended  with  fat,  whereas  the  majority 
show  no  changes  of  their  protoplasm  or  their  nuclei.  In  the  bile-passages 
will  be  seen  a  scanty  amount  of  shmy,  colorless  bile.  In  cases  that  persist 
for  a  long  time,  necrosis  of  the  liver-cells  is  observed  in  the  center  of  the 
acini,  so  that  nothing  remains  but  fat-globules,  granules,  and  detritus, 
all  of  which  are  bile-tinged. 

In  cases  of  this  kind  the  similarity  to  acute  yellow  atrophy  is  so  great  that 
some  authors  have  identified  the  two  conditions.  A  careful  histologic  examination, 
however,  reveals  the  distinct  differences  (compare  page  633). 

Mannkopf  and  others  have  described  an  interstitial  proliferation  of  connective 
tissue  between  the  acini  combined  with  round-cell  infiltration.  This  condition 
is  not  found  in  many  cases  of  acute  phosphorus-poisoning,  though  if  the  intoxication 
is  carried  on  with  small  doses  and  over  a  long  time  (T\'egner,  in  rabbits)  these  changes 
are  indeed  seen  (Weyl,  Aufrecht,  Ackermann,  and  others). 

Other  authors,  again,  have  failed  to  find  such  interstitial  changes  under  the 
same  conditions  (Kronig,  Dinckler,  Ziegler  and  Obolenski). 

In  pregnant  women  the  effect  of  acute  phosphorus-poisoning  is  manifested  in 
the  liver  of  the  fetus,  which  may  be  found  in  a  condition  of  fatty  degeneration 
(Friedlander,  Miura). 

Alcoholic  fatty  liver  differs  in  no  way  from  that  seen  in  obesity,  cachexia, 
etc.  Here,  too,  proliferation  of  the  interstitial  tissues  is  occasionally  seen,  par- 
ticularly around  the  branches  of  the  portal  vein  (Sabomin  and  others).  The  fiver 
is  large  and  hard,  and  the  contractions  on  its  surface  and  on  transverse  sec- 
tion result  in  distinct  cicatricial  indentations  where  the  intra-acinous  tissues 
existed.  These  cases  probably  consist  of  fatty  fiver  compficated  by  cirrhosis; 
possibly  both  conditions  originate  at  the  same  "time.  They  are  seen  particularly 
in  subjects  that  are  obese.     In  the  ordinary  form  of  alcoholic  cirrhosis  of  the  liver 
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such  a  picture  is  rare ;  in  the  atrophic  form  of  cirrhosis  there  is  a  slight  fatty  degen- 
eration of  the  liver-cells,  but  here  we  are  dealing  with  nutritive  disturbances  caused 
by  the  contraction  of  connective  tissue  and  by  compression  of  blood-vessels.  In 
the  cirrhotic  hypertrophic  form  of  fatty  liver  the  fat  may  come  in  part  from  the 
fatty  layers  of  the  body.  Tuberculosis  is  frequently  seen  in  combination  with 
cirrhotic  fatty  liver  (compare  pages  730,  732). 

As  in  the  case  of  phthisical  subjects,  the  blood-serum  of  alcoholics  is 
frequently  chylous  oAving  to  the  abundant  quantity  of  fat  suspended 
in  it. 

The  livers  of  persons  who  have  died  from  prolonged  chloroform- 
narcosis  show,  besides  an  extensive  fatty  degeneration  of  the  cells,  a 
cellular  necrosis  (E.  Frankel). 

As  the  poisons  reach  the  hver  from  the  hepatic  artery  or  the  portal 
vein,  the  first  changes  of  the  parenchyma  are  usually  seen  in  the  periph- 
ery of  the  acini ;  even  later  on  the  lesions  are  all  most  pronounced  in  this 
location. 

In  many  intoxications,  and  particularly  those  that  are  produced  by 
blood-poisons,  there  is  an  alteration  of  the  protoplasm  together  with  the 
formation  of  fat  in  the  cell;  in  other  words,  a  fatty  degeneration.  This 
may  be  very  slight  and  be  noted  at  the  autopsy  merely  as  an  accidental 
finding  of  no  great  import.  The  chief  lesions  are  usually  found  in  the 
heart  or  the  kidneys,  and  have  more  significance  with  respect  to  the  course 
of  the  disease  than  the  fatty  degeneration  of  the  liver. 

In  infectious  fatty  degeneration  of  the  hver,  distinct  symptoms  of 
inflammation  are  often  observed  that  are  more  appropriately  discussed 
under  Hepatitis  than  in  this  condition.  Only  in  septicopyemic  forms  of 
hepatic  disease  do  we  witness  such  an  enormous  accumulation  of  fat  as 
in  the  forms  discussed  above.  Here,  too,  the  liver  may  be  yellow  and 
soft,  and  very  much  enlarged.  Gastro-enteritis  in  children  frequently 
leads  to  fatty  degeneration  of  the  liver,  starting,  as  a  rule,  from  the  per- 
iphery of  the  acini,  and  only  producing  a  local  injury  to  the  cells  as 
manifested  by  deficient  staining  properties  of  their  nuclei.  In  rare  cases 
there  is  fatty  degeneration,  and  the  cells  are  completely  involved;  the 
process  in  such  case  is  not  only  that  of  degeneration,  but  of  infiltration  as 
well  (Thiemich) .  We  may  assume  that  certain  metabohc  bacterial  pro- 
ducts exert  a  toxic  action,  although  the  bacteria  themselves  still  are 
present  in  the  liver-tissue.  If  certain  pathogenic  micro-organisms  (strep- 
tococci, staphylococci,  etc.)  make  their  way  into  the  liver,  there  will  be 
found  locahzed  areas  of  fatty  degeneration  resulting  from  necrosis  and 
fatty  degeneration  of  the  parenchyma,  in  addition  to  round-cell  infiltra- 
tion. Such  lesions  may  precede  abscesses  of  the  liver.  Circumscribed 
fatty  infiltration  is,  however,  rare  (Sabourin).  Other  changes  in  the 
liver  parenchyma  seen,  at  the  same  time  with  fatty  degeneration,  in 
cholera  and  typhoid,  we  will  not  discuss  in  this  connection.  In  certain 
cases  of  fatty  degeneration  due  to  infection  the  condition  cannot  be  rec- 
ognized owing  to  the  marked  hyperemia,  and  can  only  be  discovered 
microscopically. 

Symptoms. — In  ordinary  fatty  hver,  such  as  occurs  in  obesity,  anemia, 
cachexia,  phthisis,  etc.,  also,  as  a  rule,  in  alcohohsm,  the  organ  is  soft, 
and  often  extends  well  into  the  abdomen,  though  its  outline  can  be  de- 
termined better  by  percussion  than  by  palpation  owing  to  the  softness  of 
the  tissue.  Especially  in  obese  people  are  the  outhnes  of  the  organ  very 
difficult  to  determine,  and  it  may  be  impossible  to  palpate  the  margin. 
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In  carcinoma  and  phthisis  where  the  adipose  layers  and  the  muscles 
are  reduced,  the  enlarged  liver  may  be  seen  as  a  prominent  tumor,  and 
can  usually  be  readily  pali)ated.  In  such  cases,  also,  the  soft  character 
of  the  liver  is  consj)icuous,  and  the  feeling  is  created  that  the  organ  might 
be  indented  by  the  i)ressure  of  the  fingcM's.  Amyloid  liver  apjjears  of  the 
same  general  form  as  fatty  liver;  it  is,  however,  if  anything,  harder  than 
normal,  and  can  thus  be  readily  differentiated.  Tiie  surface  of  simple 
fatty  liver  is  smooth,  the  margin  is  rounded,  and  the  general  contour 
unclianged,  despite  the  enlargement. 

If  the  fatty  layer  disappears,  small  fat-nodules  frequently  remain  in  the  sub- 
cutaneous tissue,  and  may  simulate  small  nodular  protuberances  on  the  surface 
of  the  liver.  This  occurs  particularly  often  in  cachexia.  If  the  patient  is  instructed 
to  breathe  deeply,  it  will  be  found  that  these  nodules  do  not  move  with  the  liver, 
and  alter  their  position  only  slightly. 

Percussion  dulness  extends  further  down  into  the  abdomen  than  nor- 
mally ;  as  a  rule,  its  area  is  not  increased  upward.  The  liver  is  not  painful 
to  pressure,  and  the  patient  does  not  complain  of  spontaneous  pain;  fre- 
quently there  are  no  subjective  symptoms  whatever.  Occasionally  the 
patient  will  complain  of  a  feeling  of  pressure  and  fulness  in  the  right  side 
or  in  the  epigastric  region.  In  uncomplicated  fatty  liver  symptoms  of 
portal  stasis  are  absent.  Ascites  and  splenic  tumor  are  never  seen  as 
the  result  of  simple  fatty  degeneration  of  the  liver.  If  such  symptoms 
are  present,  they  indicate  a  complicating  cirrhosis.  There  may  also  be 
present  carcinomatous  and  tuberculous  lesions  of  the  peritoneum  or  the 
spleen  may  be  enlarged  from  some  pre\'ious  disease,  or  may  be  another 
symptom  of  the  primary  disease  (as,  for  instance,  leukemia)  which  is  the 
cause  of  the  fatty  liver.  It  is  possible  that  in  severe  degrees  of  fatty 
liver  there  may  be,  after  aU,  a  slight  hindrance  to  the  flow  of  portal  blood 
as  manifested  by  chronic  catarrh  of  the  intestinal  tract.  There  may  also 
be  gastric  disturbances,  lack  of  appetite,  a  tendency  to  meteorism,  flatu- 
lence, constipation,  sHmy  stools  that  occasionally  become  diarrheic,  and 
hemorrhoids,  all  symptoms  attributable  to  the  congestive  catarrh. 
These  symptoms  can,  of  course,  also  be  explained  by  the  improper  mode 
of  li\dng  that  is  so  frequently  seen  in  obese  subjects  who  live  an  easy  hfe. 

Icterus  is  not  a  symptom  of  fatty  liver,  o^dng  to  the  fact  that  the  fat 
cannot  compress  the  bile-passages  and  lead  to  icterus  from  stasis;  also 
because  there  are  no  disturbances  of  the  cell  protoplasm  to  favor  the 
entrance  of  bile-products  into  the  blood.  The  production  of  bile  may 
be  so  slight  in  many  cases  that  very  little  enters  the  intestine.  This  is 
particularly  true  in  cases  of  deficient  feeding,  or  in  cases  of  reduced 
digestive  and  assimilative  powers,  as,  for  instance,  in  carcinoma,  phthisis, 
anemia,  etc.  In  diseases  of  this  character  the  secretion  of  bile  will  be 
diminished,  and  consequently  the  production  of  bile-pigment;  so  that 
an  anah'sis  of  the  urine  may  even  reveal  a  decrease  of  urobiUn.  If  there 
is  marked  disintegration  of  blood-pigment,  or  if  there  are  hemorrhages 
in  the  internal  organs,  the  quantity  of  urobilin  ^ill  appear  to  be  increased; 
but  later,  even  under  these  circumstances,  it  may  be  decreased.  If  the 
biliary  secretion  is  deficient,  the  stools  assume  a  whitish-gray  color  and  a 
clay-like  consistency;  in  other  words,  they  become  achohc. 

The  appearance  of  the  patient  and  the  condition  of  the  other  organs 
vn.]l  naturally  depend  upon  the  primary  disease ;  thus,  the  fatty  covering 
and  the  large  limbs  of  obese  people  and  of  alcohohcs  are  in  distinct  con- 
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trast  to  the  excessive  emaciation  and  the  loss  of  muscle-tissue  as  seen  in 
phthisis,  carcinoma,  etc.  In  the  first  category,  the  vascularity  of  the 
skin  and  the  mucous  membranes  is  increased,  and  there  is  frequently 
some  disturbance  of  the  action  of  the  heart,  so  that  cyanosis  appears; 
whereas  in  the  latter  form  of  diseases  the  skin  is  pale  and  yellowish- white. 
There  are  no  characteristic  lesions  of  the  skin,  as  claimed  by  Addison  and 
others.  The  latter  is  fatty  and  oily  in  some  cases  of  obesity  and  alco- 
hohsm ;  in  cachexia,  however,  it  is  very  fragile  and  dry,  shows  a  tendency 
to  desquamate,  and  is  a  true  pityriasis  tabescentium.  Occasionally 
edema  and  anasarca  are  seen;  they  are  due  to  some  primary  disease,  and 
are  not,  as  has  been  claimed  by  some,  the  result  of  fatty  liver.  Anemia 
and  cachexia  are  frequently  found  at  the  same  time,  in  the  same 
subject. 

The  changes  in  the  liver  exert  scarcely  any  influence  upon  the  course 
and  the  outcome  of  the  disease.  Disturbances  in  other  organs,  particu- 
larly in  the  heart,  are  much  more  important.  The  patient  may  die  after 
weeks  or  months  or  years,  as  might  be  expected  from  the  primary  disease; 
or  he  may  succumb  to  heart  failure  following  myocarditis,  or  fatty  de- 
generation of  the  heart  muscle,  or  to  some  intercurrent  disease,  to  maras- 
mus, severe  anemia,  apoplexy,  kidney  lesions,  etc. 

Toxic  fatty  liver,  as,  for  instance,  that  of  phosphorus-poisoning,  has 
an  important  bearing  with  reference  to  the  subsequent  course  of  the  dis- 
ease. Here,  too,  however,  the  degeneration  of  the  heart  muscle  is  the 
chief  cause  of  death.  In  the  first  stage,  that  lasts  only  twenty-four 
hours,  no  hepatic  symptoms  are  noticed.  The  chief  symptoms  of  this 
stage  are  gastro-intestinal ;  there  is  vomiting  of  masses  containing  phos- 
phorus, pain  in  the  epigastric  region,  etc.  Death  may  occur  if  large 
quantities  of  poison  are  introduced  in  a  readily  absorbable  form;  such 
cases  are,  however,  rare.  On  the  other  hand,  if  the  poison  is  ingested  in 
a  form  that  is  only  slightly  soluble,  or  not  soluble  at  all,  or  in  case  vomit- 
ing occurs,  or  lavage  is  instituted,  the  disease  may  be  cured  without  having 
caused  any  other  symptoms  than  the  gastric  disturbances  described. 
The  patient  usually  feels  better  before  entering  upon  the  second  stage. 
This  period  of  comparative  well-being  lasts  two  or  three  days,  so  that  the 
impression  is  created  that  the  case  is  cured.  During  this  time  there  are 
usually  a  slight  loss  of  appetite,  pain  in  the  region  of  the  stomach,  and 
constipation.  On  the  third  or  the  fourth  day  of  the  disease,  rarely  sooner, 
sometimes  a  few  days  later,  icterus  of  the  skin  and  mucous  membranes 
appears,  combined  with  other  symptoms  of  absorption  of  bile-constituents 
in  the  blood;  i.  e.,  the  presence  of  bile-pigment  in  the  urine,  decoloration 
of  the  feces,  and  sometimes  urticaria.  The  icterus  increases  rapidly  in 
intensity,  more  rarely  it  creates  only  a  slight  yellowish  discoloration  of 
the  skin.  At  this  time  a  feeling  of  tension  and  pain  appears  in  the  liver 
region,  the  organ  may  be  enlarged,  sensitive  to  pressure,  and  feel  tougher. 
The  surface  remains  smooth.  The  enlargement  is  usually  uniform,  and 
is  rarely  seen  in  one  lobe  only.  In  the  course  of  the  following  days  the 
volume  of  the  organ  continues  to  increase. 

In  rare  cases  there  is  not  only  no  enlargement,  but  a  gradual  decrease  in  the 
size  of  the  organ.     (For  definite  instances  see  Hedderich.) 

Other  symptoms  are  painful  vomiting,  and  frequently  of  bloody 
masses.  The  pulse  is  at  first  slow,  and  later,  shortly  before  death,  is 
very  rapid,  and  at  the  same  time  small  and  weak.     The  heart  is  dilated, 
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the  sounds  not  clear,  and  tlierc  arc  blowinp^  murmurs  at  the  orifices. 
Bloody  diarrhea  and  hemorrhages  into  the  skin  and  the  mucous  mem- 
branes may  be  seen,  and  occasionally  there  is  rise  of  temperature.  Just 
before  death  the  temperature  may  either  become  subnormal  or  may  be 
very  much  elevated.  Death  usually  occurs  at  the  end  of  the  first  week, 
ancl  frequently  sooner,  occasionally  during  the  second  week.  In  many 
cases  a  decrease  in  the  size  of  the  liver  is  noted  before  death  as  a  result  of 
the  disintegration  of  the  liver  substance.  'J'his  is  seen  j)articularly  in 
cases  that  live  into  the  second  week.  (Compare  Hedderich.)  The  mental 
faculties  remain  clear  until  the  end.  Death  either  occurs  rapidly  in 
collapse;  or  there  may  be  delirium,  coma,  or  convulsions,  as  in  other 
forms  of  typical  hepatic  intoxication  (cholemia). 

If  the  disease  persists  for  more  than  a  week,  the  case  may  recover,  the 
icterus  decrease,  and  the  liver  regain  its  normal  size.  Even  if  a  certain 
amount  of  atrophy  has  occurred  regeneration  seems  possible,  and  the 
organ  gradually  grows,  the  appetite  returns  (in  fact,  the  patient  may  be 
very  hungr}-),  and  the  case  recovers.  Convalescence  is  usually  very 
protracted,  and  may  extend  over  many  weeks. 

West  describes  the  case  of  a  woman  who  recovered  from  phosphorus-poisoning 
but  who,  several  weeks  after  recoverj%  suddenly  developed  icterus  and  a  swelling 
of  the  liver,  and  died  six  days  later.  He  attributes  this  to  the  disintegration  of 
the  liver-cells  following  the  intoxication.  It  is  possible  that  there  is  a  connection 
only  in  the  sense  that  the  liver  was  alreadj^  diseased,  and  that  an  intercurrent 
infection  destroyed  the  patient.  As  the  bile-passages  frequently  contain  bacteria, 
especially  if  the  secretion  of  bile  is  deficient,  it  is  possible  that  many  cases  of  atrophy 
of  the  liver  and  degeneration  of  the  parenchyma  are  caused  by  the  action  of  these 
germs.  Experimental  investigations  in  this  respect  are  not  extant.  [Vide  Experi- 
mental Procedures,  under  Alcoholic  Cirrhosis. — Ed.] 

There  are  marked  changes  in  the  quantity  and  the  composition  of  the 
urine.  Bile-pigment  and  bile-acids  are  present,  and,  in  severe  cases, 
lactic  acid,  peptone  [albumoses. — Ed.]  and,  rarely,  tyrosin.  Urobihn  is 
often  present  in  abundance;  it  may  then  disappear,  but  reappears  dur- 
ing convalescence  (Riva,  Lanz).  The  excretion  of  nitrogen  and  of  phos- 
phoric acid  and  the  marked  amount  of  ammonia  have  already  been 
discussed.  The  excretion  of  chlorin  is  decreased  as  a  result  of  the  small 
ingestion  of  food.  Sometimes,  in  the  earlier  stages,  or,  in  certain  cases, 
toward  the  end  of  the  disease,  albumin  may  appear  in  small  quantities; 
also  casts  or  bile-tinged  kidney  epithelium  in  a  state  of  fatty  degenera- 
tion. There  may  also  be  blood-corpuscles,  crystals  of  hematoidin,  etc., 
in  the  sediment.  Sugar  is  rarely  excreted.  The  quantity  of  urine  is 
decreased  as  the  disease  progresses,  and  may  even  lead  to  complete  anuria 
shortly  before  death.  Re-estabUshment  of  the  flow  of  urine  is  a  good 
prognostic  sign.     During  convalescence  there  may  be  great  diuresis. 

Alcohohc  fatty  hver  corresponds  to  the  picture  described  under  ordi- 
nary infiltration. 

If  fatty  fiver  and  cirrhosis  are  combined,  the  condition  is  manifested 
by  the  increased  resistance  of  the  organ  on  palpation.  The  latter  is 
enlarged,  and  its  surface  is  smooth,  as  in  simple  fatty  infiltration.  If  the 
cirrhotic  process  assumes  such  a  degree  that  the  circulation  is  interfered 
with  in  the  intra-acinous  connective  tissue,  symptoms  of  stasis  of  the  portal 
system  appear,  such  as  tumor  of  the  spleen,  ascites,  congestive  catarrhs, 
and  collateral  venous  enlargements.  The  consistency  of  the  hver  is 
increased,  and  the  surface  may  appear  nodular  as  a  result  of  the  contrac- 


848  DISEASES  OF  THE  LIVER. 

tion  of  connective  tissue  and  a  protrusion  of  the  parenchyma  between  the 
cicatricial  depressions.  The  increased  quantit}^  of  fat  in  the  superficial 
layers  and  ascites  may  render  the  recognition  of  these  surface  peculiari- 
ties difficult.  The  course  of  the  disease  corresponds  to  that  of  alcohohc 
cirrhosis  (see  pages  700,  732).  In  many  other  forms  of  intoxication  fatty 
degeneration  of  the  hver  may  be  produced,  and  in  the  same  manner  as 
by  phosphorus  and  alcohol,  though  not  in  the  same  degree,  and  yet  no 
clinical  hepatic  symptoms  may  appear.  If  the  organ  were  carefuUy 
examined,  it  would  probably  be  found  enlarged,  but  as  other  symptoms 
about  the  heart,  the  kidneys,  also  the  intestines,  and  the  central  nervous 
system,  are  con^dncing,  and  much  more  prominent,  fatty  degeneration 
of  the  hver  is  frequently  overlooked. 

The  same  statement  may  be  made  -uith  regard  to  infectious  diseases, 
in  which  the  hepatic  involvement  plays  a  secondary  role.  If  there  is 
actual  inflammation  of  the  organ,  there  may  result  an  abscess  of  the 
hver,  necrosis,  or  acute  atrophy.  The  symptoms  that  may  appear  under 
these  circumstances  correspond  to  those  already  described  as  belonging 
to  these  conditions. 

Diagnosis. — If  the  organ  is  only  sHghtly  enlarged,  it  is  impossible  to 
diagnose  fatty  liver,  and  for  this  reason  slight  degrees  of  this  condition 
are  not  discoverable. 

Pronounced  cases  of  fatty  hver,  as  in  obesity,  alcohoHsm,  phthisis, 
etc.,  are  easily  recognized.  The  condition  is  to  be  differentiated  from 
amyloid  hver  by.  the  softness  of  the  fatty  organ;  from  hyperemia  also  by 
the  softness  and  by  the  absence  of  pain.  Leukemic  and  pseudoleukemic 
tumors  are  harder.  The  smooth  surface  and  normal  contour,  the  absence 
of  indentations  of  the  margin,  the  absence  of  S3^mptoms  of  stasis  of  the 
portal  system,  are  all  characteristic.  The  existence  of  some  primary 
disease  that  would  be  likely  to  cause  fatty  liver  is  also  important. 

If  cirrhosis  is  combined  with  fatty  hver,  as  in  alcohohcs,  the  organ  is 
enlarged,  and  more  dense  than  is  the  ordinary  fatty  hver,  but  not  as 
resistant  as  that  of  hypertrophic  cirrhosis.  There  maj'  be  irregularities 
on  the  margin  and  the  surface,  and  occasionally  symptoms  of  stasis  in  the 
portal  system. 

The  differential  diagnosis  of  phosphorus  hver,  from  parenchymatous 
hepatitis,  also  from  acute  yellow  atrophy,  wdll  be  discussed  in  the  appro- 
priate sections. 

Prognosis. — The  prognosis  is  dependent  upon  the  primary  disease. 

Treatment. — The  treatment  wdU  also  depend  upon  the  primary 
cause.  In  obesity  it  is  necessary  to  withdraw  fats  and  carbohydrates 
and  to  decrease  the  formation  of  fat  by  other  measures.  Alcohohc 
beverages  should  be  forbidden,  and  metabohsm  stimulated  by  exercise 
in  the  open  air,  by  gymnastics,  etc.  We  cannot,  however,  enter  into  the 
details  of  these  measures,  and  refer  to  the  discussion  of  the  treatment 
in  the  article  on  "  Obesity." 

In  the  case  of  fatty  hver  in  phthisical  subjects  it  wdll  be  well  to  limit 
the  ingestion  of  large  quantities  of  fat,  cod  liver  oil,  etc.  In  cachexia 
there  is  no  satisfactory  therapy.  With  regard  to  the  treatment  of  fatty 
degeneration  follo^^'ing  intoxication  \\dth  phosphorus,  etc.,  and  resulting 
from  infectious  disease,  we  must  refer  to  the  works  on  poisoning,  and 
infectious  diseases,  and  to  the  sections  on  inflammation  and  atrophy 
of  the  liver. 
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(C)  CHRONIC  ATROPHY. 

(Hoppe-Seyler.) 

By  the  term  atrophy  are  characterized  all  hepatic  conditions  that 
are  accompanied  by  a  decrease  in  the  size  of  the  liver. 

If  only  a  portion  of  the  liver  is  reduced  in  size,  we  speak  of  circum- 
scribed atrophy;  this  may  be  due  to  a  congenital  anomaly  of  development 
or  to  some  pressure  effect  exercised  by  neighboring  organs  that  have 
become  enlarged;  e.g.,  a  dilated  intestine  (Frerichs),  pleuritic  and  peri- 
tonitic  exudates,  hypertrophy  of  the  heart,  and  tumors  of  neighboring 
parts.  ^  Other  compressing  factors  may  be  lacing,  corsets,  straps,  or 
deformities  of  the  thorax  (kyphosis  and  scohosis).  Circumscribed 
atrophy  is  also  seen  in  the  vicinity  of  tumors  of  the  liver  (echinococcus, 
carcinoma,  etc.),  or  after  occlusion  of  certain  branches  of  the  portal 
vein;  also  in  cirrhotic  and  syphilitic  processes  that  lead  to  a  contraction 
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of  the  intprstitial  connective  tissue;  in  amyloid  degeneration,  congestion 
of  the  Uver,  etc.  Occhision  of  the  bile-passages  (Hrissaud  and  Sabourin) 
may  be  congenital  (Lomer),  and  may  lead  to  atrophy.  In  all  the  con- 
ditions (Miunierated  tluM-e  will  be  seen  contraction  of  the  liver,  charac- 
t(>riz('(l  cither  by  a  simple  reduction  in  the  size  of  the;  cells,  or  b}'  their 
destruction  by  fatty  tlegeneration  and  necrosis.  All  these  changes 
have  been  discussed  under  tlie  headings  of  the  different  disea.ses  of  the 
liver  or  in  the  section  on  the  abnormalities  of  the  form  of  the  liver  (cors(.'t 
liver,  congenital  anomaUcs,  etc.).  In  many  of  these  lesions  compen- 
satory ])rocesses  will  be  seen  in  other  portions  of  the  organ. 

General  atrophy  is,  as  a  rule,  the  effect  of  diffuse  processes  in  the 
organ.  A  general  reduction  in  the  size  of  the  organ  may  be  seen  after 
certain  degenerative  processes  following  icterus,  phosphorus-,  arsenic-, 
antimony-,  or  chloroform-poisoning,  or  following  general  cirrhosis,  diffuse 
perihepatitis  with  thick(Miing  of  the  capsule,  and  occlusion  of  the  portal 
vein  or  some  of  its  branches.  Frerichs  has  called  particular  attention 
to  the  simple  atrophy  of  the  columns  of  liver-cells  that  follows  the  ob- 
literation of  capillaries,  or  thickening  of  (jlisson's  capsule  around  branches 
of  the  portal  vein.  In  the  different  sections  that  treat  of  these  varioiLS 
lesions  atrophy  will  be  or  has  been  discussed. 

There  is  left  only  one  form  of  general  chronic  atrophy,  that  which 
is  seen  after  inanition,  marasmus  senilis,  cachexia,  etc.,  and  is  charac- 
terized by  a  wide-spread  decrease  in  the  size  of  the  hepatic  cells,  involv- 
ing the  whole  organ,  and  without  any  disintegration  of  the  protoplasm 
and  without  any  changes  in  the  interstitial  connective  tissue.  We  will 
limit  ourselves,  in  this  section,  to  a  discussion  of  this  simple  chronic 
atrophy  of  the  liver. 

If  nutrition  is  deficient,  or  if  too  little  food  is  taken,  the  volume  of 
the  liver  will  decrease;  if  the  inverse  conditions  obtain,  the  organ  wiU 
enlarge.  This  dependence  upon  the  food  is  particularly  pronounced  in 
animals,  and  depends  essentially  on  fluctuations  in  the  size  of  the  cells. 
In  the  case  of  well-nourished  animals  the  latter  will  be  seen  to  be  large, 
rounded,  and  with  distinct  nuclei;  in  star^^ng  animals  they  wall  be  found 
small,  angular,  granular,  and  with  small  indistinct  nuclei.  If  nutrition 
is  poor,  the  amount  of  glycogen,  too,  will  be  diminished,  or  may  be  com- 
pletely absent,  causing  a  reduction  in  the  size  of  the  cell.  In  inanition 
the  liver  also  loses  water,  and  later  some  albumin.  In  this  manner  the 
volume  of  the  liver  may  be  reduced  two-thirds. 

The  same  statement  may  be  made  as  to  human  beings  if  nutrition 
is  poor  or  if  assimilation  from  the  intestine  is  deficient;  no  degenerative 
or  necrotic  changes  are  seen  in  the  cells  during  this  process.  Such  de- 
ficient nutrition  may  be  the  result  of  poverty,  or  may  be  due  to  certain 
disturbances  of  the  nervous  system  that  cause  the  patient  to  refuse 
nourishment  (psychoses,  anorexia,  coma,  etc.),  or  may  be  due,  finally,  to 
certain  lesions  that  prevent  deglutition,  such  as  paralysis,  stenosis  of 
the  esophagus  and  cardia.  ulcers  of  the  pharynx  and  larynx  (tubercu- 
lous, etc.).  Severe  vomiting,  stenosis  of  the  pylorus,  strictures  of  the 
intestine,  may  all  be  at  times  responsible  for  the  deficient  ingestion  of 
food.  All  chronic  disturbances  of  nutrition  following  certain  gastro- 
intestinal lesions  must  be  ranked  with  these  agencies:  for  example,  ca- 
tarrhs following  ulcers  and  tumors,  both  of  the  stomach  and  intestine 
and  of  the  large  glands  of  digestion.     Long-drawn-out  febrile  diseases 
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may  bring  about  the  same  result,  as  phthisis,  mahgnant  neoplasms, 
syphilis,  chronic  nephritis,  anemia,  diabetes,  etc.  These  ^ill  all  lead 
to  disturbances  of  metabohsm,  deficient  assimilation  of  food  and  an 
abundant  destruction  of  body  tissue;  ultimately  they  lead  to  atrophy 
of  the  hver.  In  senile  marasmus,  this  condition  is  also  seen;  the  liver,  ^ 
as  weU  as  the  heart,  the  spleen,  the  musculature,  etc.,  shows  signs  of 
brown  atroph}^  when  old  age  comes  on. 

Pathologic  Anatomy. — Chronic  atrophy  does  not,  as  a  rule,  develop 
uniformly  throughout  the  organ,  but  is  usually  more  pronounced  at 
the  sharp  margin  than  in  the  interior. 

The  volume  and  the  size  of  the  hver  are  greatly  reduced,  and  may 
be  only  one-third  of  normal.  The  organ  is  more  flaccid,  darker,  and 
drier.  It  is  a  httle  more  sohd  o^ing  to  the  disappearance  of  soft  paren- 
chymatous tissue,  and  the  simultaneous  preservation  of  the  more  dense 
hard  connective  tissue.  The  transverse  section  is  non-vascular :  it  is 
broTMiish  in  color,  and  shows  a  great  reduction  in  the  number  of  acini. 
The  lower  margin  of  the  hver  may  be  translucent  and  tough  OTving  to 
the  complete  disappearance  of  parenchyma. 

Under  the  microscope  the  cells  will  be  found  to  be  small  and  angular, 
and  to  contain  small  nuclei;  sometimes  granules  of  brown  pigment  will 
also  be  seen.  The  interstitial  connective  tissue  is  intact.  In'  these 
eases,  where  the  parenchyma  is  completely  destroyed,  some  connec- 
tive tissue  "^"ill  be  seen  in  the  location  -of  the  acini  consisting  of  coUapsed 
capillaries,  and  all  around  it  is  more  solid  periportal  tissue  -^ath  well- 
preserved  capillaries  and  bile-passages.  The  latter  may  even  be  increased 
in  number  (Ziegler). 

The  amount  of  water  in  the  hver  is  reduced,  and  later  on  its  albumin 
may  also  be  diminished.     Glycogen  can  be  detected  only  in  traces. 

Symptoms. — The  chief  feature  of  the  clinical  picture  is  the  progressive 
reduction  in  the  size  of  the  organ.  This  process  is  slow  and  gradual, 
and  may  extend  over  many  weeks  or  months.  As  a  rule,  the  hver  cannot 
be  palpated;  the  area  of  dulness  is  decreased  in  aU  directions.  The 
duhiess  extends  neither  so  far  down  into  the  abdomen,  nor  so  far  to 
the  left  as  is  customary.  Often,  especially  in  cases  of  meteorism,  it  may 
be  difficult  to  determine  any  dulness  whatsoever.  The  surface  of  the 
organ  is  not  sensitive  to  pressure,  and  is  smooth. 

At  the  same  time  other  s^miptoms  of  deficient  nutrition  T^ill  be  seen; 
the  skin  will  be  flaccid,  the  cutaneous  fat  Tiill  be  gone,  the  spleen  is  small ; 
atrophy  and  disappearance  of  the  muscular  tissue  ma}^  all  be  noted. 
Occasionally  there  will  be  cachectic  edema,  particularly  in  the  dependent 
parts  of  the  body,  the  legs,  the  lumbar  region,  etc.;  later  there  may  even 
appear  ascites,  hydrothorax,  etc.  The  ascites  cannot  be  due  to  stasis 
in  the  portal  system,  because  the  portal  branches  in  the  Hver  are  neither 
occluded  nor  compressed  in  simple  atrophy.  At  the  same  time,  there 
^^•iU  be  disturbances  of  appetite,  and  of  the  stools,  all  of  which  may  be 
attributed  to  the  primary  causal  condition. 

There  is  usually  httle  bile  in  the  stools.  They  are  clay-colored, 
owing  to  the  fact  that  the  atrophic  cells  of  the  hver  produce  httle  bile. 
The  urine,  for  the  same  reason,  is  pale  and  contains  little  urobihn.  In 
a  man  ^^dth  carcinoma  of  the  stomach,  who  took  very  httle  food,  I  found 
daily  only  0.039  gm.  of  urobihn,  and  another  time  only  0.043  gm.,  whereas 
the  normal  amount  should  be  from  0.09  to  0.15  gm.,  an  average  of  0.12 
gm.     This  man  was  very  cachectic  and  his  hver  was  reduced  in  size. 
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In  cases  of  inanition  resulting  from  pyloric  stenosis,  and  in  disturbances 
of  nutrition  following  tuberculosis,  I  found  a  minimum  excretion  of 
urobilin.* 

The  disease  may  be  very  protracted.  Some  of  the  digestive  dis- 
turbances may  be  due  in  part  to  the  lack  of  bile.  The  duration  and 
the  course  of  the  illness  are  largely  dependent  upon  the  primary  disease. 

The  prognosis  also  is  dependent  upon  the  latter.  If  there  is  a  dif- 
ficulty in  the  way  of  ingestion  of  food  that  can  be  removed,  or  if  the 
patient  is  suffering  from  some  digestive  disorder  that  can  be  cured,  the 
liver  will  also  recover  and  return  to  a  normal  condition. 

Treatment  can  only  be  directed  toward  the  latter  object.  An  esopha- 
geal or  pyloric  stenosis  may  have  to  be  cured,  even  by  a  gastric  fistula; 
if  necessary,  neoplasms  that  affect  the  nutrition  and  the  general  strength 
of  the  patient  will  have  to  be  removed;  and  disturbances  of  the  gastric 
or  intestinal  functions  must  be  relieved.  The  food  should  be  very 
digestible,  consisting  chiefly  of  milk,  etc.  Iron,  and  cinchona,  arsenic, 
etc.,  may  be  administered  for  the  improvement  of  the  general  health, 
and  may  be  useful  in  this  capacity. 

Afanassiew :  "  Ueber  die  anatomischen  Veranderungen  der  Leber  wahrend  ver- 

schiedenen  Thatigkeitszustandes,"  "Pfliiger's  Archiv,"  Bd.  xxx,  p.  385. 
Birch-Hirschfeld :  "Lehrbuch  der  pathologischen  Anatomie,"  Bd.  ii,  p.  613. 
Brissaud  and  Sabourin:  "Deux  cas  d'atrophie  du  lobe  gauche  du  foie  d'origine 

biliaire."  '"Archiv  de  physiologie,"  1884,  3.  Serie,  tome  in,  p.  345. 
Frerichs:  "  Klinik  der  Leberkrankheiten,"  1858,  Bd.  i,  p.  257. 
Kux :  "  Ueber  die  Veranderungen  der  Froschleber  durch  Inanition,"  Dissertation, 

Wurzburg,  1886. 
Lomer : '"  Ueber  einen  Fall  von  congenitaler  partieller  Obliteration  der  Gallengange," 

"Virchow's  Archiv,"  1885,  Bd.  xcix,  p.  130. 
Thierfelder : ''  Krankheiten  der  Leber,"  "  Ziemssen's  Handbuch,"  Bd.  viii,  1.  Halfte, 

1.  Abtheilung,  p.  270. 
Ziegler :  "  Lehrbuch  der  pathologischen  Anatomie,"  Bd.  ii,  p.  573. 


(D)  AMYLOID  LIVER. 
(Hoppe-Seyler.) 

Amyloid  degeneration  is  probably  never  limited  to  the  liver.  The 
process  may  be  localized  in  the  liver,  but  it  usually  involves  other  parts 
of  the  body  at  the  same  time.  The  primary  disease,  moreover,  rarely 
develops  in  this  organ  itself,  but  usually  in  some  remote  part  of  the  body, 
later  involving  the  hver  also. 

The  physicians  of  two  centuries  ago  were  acquainted  with  this  lesion 
of  the  hver,  as  it  is  sometimes  very  conspicuous :  they  did  not,  however, 
have  a  clear  conception  of  its  significance.  Rokitansky  was  the  first 
to  describe  the  exact  anatomic  changes  seen  in  amyloid  degeneration 
of  the  hver  and  of  other  organs,  and  to  call  attention  to  the  relation 
between  this  state  and  wasting  diseases.  He  called  it  lardaceous  liver; 
other  investigators  used  the  term  waxy  or  colloid.  \'irchow.  later, 
discovered  the  characteristic  iodin-sulphuric-acid  reaction  and  caUed  the 
new  substance  amyloid;  hence  the  names  amyloid  liver  and  amyloid 
degeneration.  He  believed  that  the  amyloid  substance  was  related  to 
the  carbohydrates:  but  the  investigations  of  C.  Schmidt.  Friedreich, 
Kekule.  Kiihne,  Rudneff.  and  others,  demonstrated  that  it  contains 
nitrogen,  and  that  it  is  related  to  the  proteids.  For  a  long  time  it  was 
*  Virchou-'s  Archiv,  1891,  Bd.  cxxiv,  S.  30. 
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still  believed  that  amyloid  substance  at  least  contained  a  carbohydrate 
body,  but  recent  investigations  by  Grandis  and  Carbone  seem  to  refute 
this.  _  ,   • 

Krawkow  believed  that  amyloid  substance  was  related  to  chitin,  but 
this  has  not  been  proved.  Oddi  succeeded  in  obtaining  chondroitin- 
sulphuric  acid  from  an  amyloid  hver,  and  beheved  that  this  substance 
(which,  according  to  Schmiedeberg,  is  a  product  of  cartilage)  was  related 
to  amyloid  substance.  The  exact  connection  between  the  two  has, 
however,  not  yet  been  estabhshed.  There  appears  to  be  some  relation- 
ship with  hyahne  substance,  and  it  appears  that  amyloid  can  be  formed 
from  this  substance.  Rahlmann  states  that  he  has  observed  this  pro- 
cess in  amyloid  degeneration  of  the  conjunctiva.  Tschermak  supports 
this  view.  Amyloid  substance,  according  to  these  writers,  is  related  to 
coagulated  albumin,  v.  ReckUnghausen  believes  that  hyahne  change 
is  a  precursor  of  the  amyloid  process,  and  the  investigations  of  StilHng, 
Hansemann,  and  Lubarsch  support  this  view.  The  latter  was  enabled 
to  show  by  his  experiments  that  at  first  there  was  hyaline  change  only 
in  the  spleen,  and  that  later  the  amyloid  transformation  appeared.  The 
histologic  findings  favor  the  view  that  proteid  material  is  gradually 
converted  into  amyloid. 

It  would  appear  that  the  so-called  amyloid  is  not  a  homogeneous  substance. 
This  is  demonstrated  by  the  different  color  reactions;  sometimes  it  is  colored  by 
iodin  but  not  with  methyl-violet;  in  other  cases  the  reverse  is  true.  The  iodin- 
sulphuric  acid  reaction  is  "often  not  obtained  at  all,  or  it  may  be  atypical;  i.  e.,  give 
a  reddish-brown  or  a  blue  or  green  color. 

The  following  diseases  have  for  a  long  time  been  recognized  as  the  chief  causes 
of  amyloid  degeneration:  protracted  suppuration,  phthisis,  neoplasms,  malaria, 
syphilis,  leukemia,  and  pseudoleukemia. 

The  ultimate  cause  of  amyloid  degeneration,  however,  remained  obscure,  and 
only  recently  have  experiments  thrown  light  on  the  subject.  Animals  were  in- 
fected with  bacteria,  and  a  general  chronic  pathologic  condition  was  produced, 
with  marked  emaciation,  amyloid  degeneration  of  the  spleen,  and  of  the  hver,  etc. 
Birch-Hirschfeld  observed  amyloid  degeneration  in  a  rabbit  with  a  long-standing 
suppurative  process;  and  Bouchard  and  Charrin  have  occasionally  noted  amyloid 
deposits  in  the  kidneys  of  animals  that  had  been  injected  with  pyocyaneus  and 
tubercle  bacilli.  Czerny  produced  amyloid  degeneration  in  a  dog  by  causing  sup- 
puration with  long-continued  injections  of  turpentine;  and  also  found  a  body  giving 
similar  reactions  in  the  pus-corpuscles.  Krawkow  especially,  and  later  Davidsohn, 
succeeded  in  producing  a  deposit  of  amyloid  material  around  the  vessels  of  the 
spleen  and  the  Hver  by  repeated  injections  of  staphylococcus  cultures.  Lubarsch 
obtained  similar  results  by  artificially  inducing  suppuration.  Gouget  injected 
proteus  cultures  into  the  vena  portse  and  the  common  duct;  Candarelli  injected 
Bacillus  termo,  and  both  obtained  amyloid  degeneration.  Carriere  saw  the  same 
procedure  after  injections  of  tubercle  baciUi.  Petrone  beheves  that  it  is  due  to 
an  impregnation  of  the  vessel-walls  with  perverted  blood-pigment;  this  would  seem 
to  explain  the  appearance  of  amyloid  material  after  chronic  suppuration  of  the 
bones  and  of  the  soft  tissues,  following  tubercular  processes,  staphylococcus  infec- 
fection  (osteomyeHtis) ,  etc.  The  appearance  of  amyloid  in  pulmonary  phthisis 
may  also  be  due  to  infection  with  staphylococci.  Amyloid  degeneration  is  seen 
with  particular  frequency  after  ulceration  of  the  intestine,  the  trachea,  and  the 
larynx.  In  primary  urogenital  tuberculosis,  and  in  other  unmixed  forms  of  tuber- 
culosis, the  condition  is  not  frequently  seen  provided  the  foci  remain  closed  off; 
as  soon  as  such  a  focus  is  exposed,  however,  amyloid  degeneration  may  appear. 
Among  48  cases  of  amyloid  degeneration  in  tuberculosis,  42  were  combined  with 
some  tubercular  lesion  of  the  intestine. 

Suppurations  of  bones  demand  particular  attention  in  this  connec- 
tion, in  that  they  are  difficult  to  cure  and  persist  for  a  long  time.  Caries, 
psoas  abscesses,  necrosis  of  the  bones,  combined  with  suppuration,  as 
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in  complicated  fractures,  osteomyelitis,  etc.,  and  all  suppurative  forms 
of  arthritis;  also  chronic  l('p;-ulc('rs,  chronic  empyema,  bronchiectasis 
(with  abundant  production  of  pus),  chronic  liver  abscess,  purulent  pye- 
litis, etc.  A  few  cases  are  on  record  in  which  amyloid  degeneration  has 
followed  gastric  ulcer  or  chronic  dysentery. 

In  syphilis  such  cases  seem  particularly  to  lead  to  amyloid  degenera- 
tion as  are  complicated  with  suppurative  lesions  and  ulcerative  pro- 
cesses. In  hereditary  syphilis  the  condition  is  frequently  seen,  and 
it  has  even 'been  claimed  that  an  amyloid  condition  may  be  congenital 
(Rokitansky). 

The  rule  played  by  malarial  cachexia,  by  gout,  and  by  rachitis  is  a 
doubtful  one.  The  statement  has  also  been  made  that  mercury-poisoning 
may  cause  amyloid  degeneration ;  this  is  probably  not  the  case. 

In  the  presence  of  tumors  amyloid  degeneration  is  not  so  frequently 
seen  as  with  suppurative  conditions  and  tuberculosis.  The  slow-growing 
tumors  predispose  more  actively  to  this  condition  than  those  that  develop 
rapidly  and  lead  to  the  death  of  the  patient  in  a  short  time.  Thus  gelat- 
inous carcinomata,  scirrhus,  etc.,  are  more  apt  to  cause  amyloid  de- 
generation of  the  organs  than  other  forms.  Neoplasms  that  are  com- 
plicated by  ulceration  of  the  stomach  or  the  uteras,  for  instance,  seem 
to  create  a  particular  predisposition  to  amyloid  degeneration.  In  many 
cases  the  cause  of  the  degeneration  cannot  be  determined;  a  thing  that 
is  not  surprising  when  we  remember  that  many  bacteria  (staphylococci), 
etc.,  develop  in  a  latent  manner  and  escape  recognition. 

Phthisis  is  the  most  frequent  cause  of  amyloid  degeneration.  Hoffmann  found 
it  in  67.5  %  ;  O.  "Weber  in  40.5  %  ;  Wagner  in  56.25  %  ;  Wicht  in  50  % ;  then  suppu- 
ration of  bones  and  chronic  suppuration  (Hoffmann  7.5  %,  Weber  38  %,  Wagner 
23  %,  Wicht  22.8  %).  Men  seem  to  be  more  frequently  afflicted  than  women. 
The  age  of  twenty-one  to  thirty  seems  to  offer  the  greatest  susceptibility.  The 
kidneys  and  the  spleen  are  more  frequently  involved  than  the  liver.  If  the  liver 
is  involved,  the  two  former  organs  are  usually  also  involved. 

Pathologic  Anatomy. — Shght  degrees  of  amyloid  degeneration  can 
only  be  recognized  by  means  of  the  microscopic  examination.  If  the 
process  is  well  developed,  the  whole  organ  enlarges  and  may  weigh  as 
much  as  5  or  6  kg.  The  surface  is  smooth,  the  margin  rounded,  and 
occasionally  sharp;  the  contour  remains  unchanged.  The  organ  grows 
harder;  its  tissue  becomes  translucent  and  appears  Uke  yellow  wax  or 
boiled  bacon;  for  this  reason  the  degeneration  has  been  called  waxy 
or  lardaceous  {"  Speckleher^').  This  appearance  is  in  part  due  to  the 
small  amount  of  blood  contained  in  the  organ.  If,  on  the  other  hand, 
there  is  a  considerable  quantity,  the  organ  looks  Hke  raw  ham.  The 
outUnes  of  the  acini  are,  as  a  rule,  indistinct;  though  a  point  in  the  center 
and  a  fine  line  at  the  periphery  will  designate  the  old  location  of  each 
acinus.  This  appearance  is  due  to  the  fact  that  the  process  of  degenera- 
tion is  less  complete  at  the  periphery  and  in  the  center.  If  Lugol's 
solution  is  poured  over  the  transverse  section  of  the  hver,  the  latter  is 
colored  mahogany  bro^Ti.  Under  the  microscope  it  ■^■ill  be  seen  that 
changes  have  occurred  in  the  intra-acinous  capillaries.  The  endothehum 
is  fairly  well  preserved;  and  exterior  to  it  vriW  be  seen  a  thick,  trans- 
lucent, shiny  mass  that  is  colored  brown  by  iodin  and  red  with  methyl- 
Adolet  and  similar  stains.  The  same  thick  layers  are  seen  around  the 
capillaries  in  some  of  the  experimental  investigations  (Krawkow,  Da\'id- 
sohn),  with  the  production  of  artificial  amyloid  degeneration  by  the 
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injection  of  cultures  of  staphylococci,  etc.  The  walls  of  the  blood- 
channels  are  thickened  and  between  the  latter  the  atrophied  liver-cells 
are  seen;  they  are  either  in  a  state  of  brown  atrophy  or  of  fatty  degenera- 
tion, and  finally  seem  to  perish  completely.  The  theory  has  been  held 
that  in  cases  of  this  kind  the  shiny  masses  consist  of  transformed  liver- 
cells.  From  Botteher's  and  others'  studies  it  appears  not  impossible 
that  amyloid  degeneration  occasionally  occurs  in  the  cell  protoplasm. 
Certainly  it  is  seldom  distinctly  evident,  and  is  of  comparatively  slight 
significance  as  compared  with  the  deposit  of  amyloid  substance  in  the 
vessel- walls.  This  same  deposit  may  sometimes  be  seen  in  the  media 
of  the  branches  of  the  hepatic  artery,  which  run  in  the  interacinous 
tissue.  The  middle  zone  of  the  acini  seems  to  be  the  most  affected, 
the  center  and  the  periphery  being  less  involved.  As  a  rule,  the  de- 
generation is  uniform  throughout  the  organ,  circumscribed  foci  being 
rarely  seen. 

The  bile-passages  do  not,  as  a  rule,  participate  in  the  process,  and 
present  an  absolutely  normal  appearance. 

Marked  amyloid  changes  are  generally  seen  also  in  the  other  organs, 
as  the  spleen,  the  kidneys,  the  suprarenal  capsules,  and  the  intestine. 

Symptoms. — Experimental  investigation  has  shown  that  amyloid 
changes  may  take  place  in  the  liver  within  the  course  of  a  few  weeks. 
Before  the  process  assumes  such  dimensions  as  to  be  evident  clinically, 
however,  more  time  must  elapse. 

Slight  degrees  of  amyloid  degeneration  cannot  be  detected,  owing 
to  the  fact  that  neither  the  size  nor  the  consistency  of  the  organs  involved 
is  changed. 

Only  such  involvement  as  is  diffuse  throughout  the  liver  can  be 
recognized  with  any  certainty.  In  such  cases  the  whole  organ  is  enlarged 
and  extends  in  the  right  mammillary  line  a  hand's-breadth  below  the 
costal  margin.  Its  i^argin  is  frequently  sharp,  occasionally  somewhat 
rounded;  it  is  indentated  only  in  cases  that  are  complicated  by  cirrhosis 
or  syphiUs.  The  surface  is  usually  smooth;  even  in  cases  of  extreme 
enlargement  no  pain  is  felt.  There  is  a  marked  resemblance  between 
this  form  of  degeneration  and  fatty  liver,  particularly  in  its  contour  and 
in  the  character  of  its  surface  and  margin;  amyloid  liver  is  differentiated, 
however,  by  its  extreme  hardness.  The  organ,  at  the  same  time,  is 
by  no  means  as  unyielding  as  in  cirrhosis,  but  retains  more  of  its  elas- 
ticity. There  is  no  sign  of  stasis  in  the  portal  system  in  spite  of  the 
marked  involvement  of  the  vessels ;  this  is  due  to  the  fact  that  the  amyloid 
change  develops  in  the  vessel-walls,  and  grows  outward,  so  that  it  thickens 
the  walls  of  the  vessels  without  narrowing  their  lumen.  The  pressure 
exercised  in  this  way  upon  the  surrounding  tissues  causes  atrophy  of 
the  liver-cells.  At  times  there  will  be  a  serous  exudate  into  the  peri- 
toneum, dependent  upon  the  primary  disease.  There  may  be  a  cachectic 
transudation,  or  the  effusion  may  occur  in  combination  with  edema  in 
other  parts  of  the  body;  it  may  also  be  due  to  tubercular  peritonitis. 
Splenic  tumor  is  often  associated  with  amylpid  liver,  and  is  caused  by  the 
same  changes  that  are  operating  in  the  liver ;  it  is  characterized  by  its 
extreme  hardness.  Albumin,  casts,  and  renal  epithelium  are  often 
found  in  the  urine,  as  accompanying  symptoms  of  amyloid  kidney.  Albu- 
minuria may  be  absent,  however,  despite  the  existence  of  severe  grades  of 
amyloid  change.  If  diarrhea  now  supervenes,  with  the  passage  of  slimy 
stools,  the  probability  of  amyloid  degeneration  of  the  intestine  is  great. 
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At  the  same  time,  various  processes,  purulent,  syphilitic,  tuber- 
culous, etc.,  may  l)e  })ro.sent  in  different  parts  of  the  body,  and  may 
modify  the  pathologic  picture;  usually  they  play  the  most  important 
part  in  the  disease. 

The  function  of  the  liver,  apparently,  remains  intact  for  a  long  time. 
Marked  degrees  of  amj'loid  degeneration  and  the  disappearance  of  con- 
siderable parenchyma  involve  a  decreased  secretion  of  bile.  The  stools 
lose  their  color,  and  the  urine  contains  little  uro]:)ilin,  being  light  in  color. 
The  excretion  of  urea  is  decreased,  owing,  probably,  to  the  deficient 
assimilation  of  food  that  is  so  often  observed  in  cachectic  conditions. 
Icterus  is  absent,  unless  the  disease  is  complicated  by  some  other  condi- 
tion that  leads  to  stasis  of  the  bile. 

Until  recently  amyloid  degeneration  was  considered  an  irreparable 
condition.  This  view  was  based  upon  the  great  resistance  offered  by 
amyloid  substance  to  the  action  of  chemical  and  physical  agencies.  Of 
late  years  a  number  of  reports  have  been  pubUshed  from  which  it  appears 
that  amyloid  processes  may  recede.  Thus,  it  has  been  ascertained 
that  amyloid  substance,  when  incorporated  into  the  body  of  animals, 
may  gradually  become  absorbed.  Lubarsch  extirpated  a  portion  of  the 
spleen  from  one  of  his  animals  four  weeks  before  death,  and  found  dis- 
tinct amyloid  change;  when  the  animal  died,  amyloid  material  could 
no  longer  be  discovered  even  in  the  vicinity  of  the  scar.  Rahlmann, 
finally,  has  noted  the  disappearance  of  amyloid  degeneration  of  the 
conjunctiva,  after  the  condition  had  been  positively  diagnosed  by  micro- 
scopic examination  of  a  small  excised  portion  of  the  groi^th. 

It  would  appear,  therefore,  that  amyloid  liver  may  recover,  if  the 
primary  cause  can  be  removed;  e.  g.,  if  a  suppurative  bone  lesion,  em- 
pyema, etc.,  can  be  cured  by  operative  interference. 

The  prognosis  is  dependent  upon  the  curability  of  the  primary  disease. 

The  diagnosis  rests  upon  the  character  of  the  liver,  already  described, 
upon  the  absence  of  symptoms  of  stasis  in  the  portal  system,  and  upon 
the  demonstration  of  amyloid  degeneration  in  other  organs.  Particu- 
larly important  is  the  presence  of  such  a  condition  as  suppuration,  which 
predisposes  to  this  form  of  degeneration. 

Treatment. — Prophylaxis  is  important.  Suppurative  processes  should 
be  removed  as  early  as  possible,  particularly  if  they  involve  bones  or 
joints;  old  s^'philitic  lesions  should  be  carefully  treated;  phthisis  should 
be  handled  by  nourishing  the  patient  and  regulating  his  mode  of  hfe, 
and  all  tubercular  foci  should,  if  possible,  be  removed,  while  secondary 
purulent  infections  must  be  cured. 

Even  after  the  disease  has  developed  hope  should  not  be  given  up. 
A  rational  and  thorough  treatment  of  the  primary  disease  may  often 
lead  to  a  cure.  The  patient  should  receive  a  diet  rich  in  proteids,  and 
readily  digestible,  such  as  milk,  easily  assimilable  meats,  eggs,  digestible 
cereals,  etc.  Arsenic,  iron,  and  potassium  iodid  have  been  recommended. 
Particularly  in  cases  resulting  from  malaria  or  syphilis  are  these  drugs 
useful.  Amyloid  degeneration  of  the  intestine  and  the  kidneys  should 
be  regarded  and  treated  according  to  the  general  principles  enunciated 
in  the  appropriate  volume  of  this  series. 

For  the  earlier  literature  of  the  subject  vide  Schiippel:  "  Amyloide  Entartung  der 
Leber,"  in  Ziemssen's  "Handbuch  der  speciellen  Pathologie  und  Therapie," 
1S7S,  Bd.  viii,  1.  Halfte,  1.  Abtheilung.  p.  3.59. 

Index-Catalogue  of  the  Library  of  the  Surgeon-General's  Office,  1887,  vol.  viii,  p.  241. 
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(E)  SIDEROSIS  OF  THE  LIVER. 

(Iron-Liver.) 
(Quincke.) 

In  the  normal  state  the  Hver  contains  more  iron  than  any  other  organ 
of  the  body.  The  absolute  quantity  is  30  to  90  mg.  in  100  gm.  of  dried 
liver  substance  in  normal  animals,  and  80  to  200  mg.  in  man  (Oidtmann, 
Stahel,  Granboom).  Under  certain  pathologic  conditions  the  amount 
of  iron  may  markedly  decrease,  or,  especially  if  iron  is  administered, 
increase. 

Exact  determination  of  the  amount  of  iron  present  in  the  liver  after  incinera- 
tion is  possible  in  animals  only  when  all  the  blood  has  been  washed  from  the  organ 
with  normal  salt  solution.  Zaleski,  Gottlieb,  and  others  have  made  such  deter- 
minations. In  human  livers  it  is  impossible  to  remove  all  the  blood,  and  the  results 
obtained  are  therefore  not  uniform.  For  this  reason,  and  because  pathologic  changes 
cannot  always  be  excluded,  so-called  normal  figures  are  uncertain  as  far  as  the  human 
liver  is  concerned ;  the  figures  given  by  Stahel  are,  however,  probably  too  large  (see 
table,  pages  865,  866). 

Occasionally  it  is  possible  to  determine  the  differences  in  the  quan- 
tity of  iron  present  from  the  intensity  of  the  reaction  given  with  am- 
monium sulphid,  a  simpler  method  than  that  of  estimation  by  weighing. 
Small  pieces  of  the  organ,  particularly  if  they  are  finely  cut  (and  conse- 
quently as  free  as  possible  from  blood)  and  prepared  for  the  microscope, 
usually  appear  green  to  the  naked  eye  when  treated  with  ammonium 
sulphid;  with  a  little  practice  it  is  possible  approximately  to  estimate 
the  quantity  of  iron  from  the  shade.  In  the  dead  body  this  reaction 
occasionally  takes  place  as  the  result  of  the  generation  of  sulphuretted 
hydrogen  in  the  intestine.  A  green  color  is  to  be  seen  in  portions 
of  the  surface  of  the  liver  that  are  in  contact  with  the  loops  of  intestine. 

Microscopic  examination  with  a  high-power  lens  shows  that  the 
liver-cells  are  normally  diffusely  colored;  but  that  under  certain  condi- 
tions, and  especially  when  pathologic  changes  are  present,  the  peripheral 
portions  of  the  lobules  show  more  intense  coloring,  and  that  small  granules 
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of  pigment,  alinost  blackish-grccii  in  color,  arc  siluatt'd  in  this  location. 
As  a  rule,  those  granules  arc  found,  either  in  the  main  or  exclasively,  in 
the  axis  of  the  columns  of  the  liver-cells.  They  are  usually  fine  (not 
more  than  2  /z  in  diameter)  and  are  surrounded  by  a  greenish  areola. 
Iron  can  also  be  demonstrated  microchemically  in  the  capillaries.  Here, 
too,  it  is  more  abundant  in  the  periphery  of  the  lobules,  and  consists 
of  little  lumps  that  are  composed  of  fine  and  coarse  granules.  The  color 
of  these  granules,  which  are  6  /i  and  over  in  diameter,  is  made  darker 
by  ammonium  sulphid,  indicating  a  greater  amount  of  iron.  [C.  Jiiel- 
feld  *  has  analyzed  many  livers  with  the  aim  of  discovering  free  iron  in 
the  hepatic  cells.  He  now  asserts  that  preceding  failures  have  been 
due  to  faulty  methods.  He  used  Schmidt's  method,  and  arrived  at 
the  following  conclusions :  The  average  amount  of  iron  present  in  a  healthy 
liver  is  about  0.169  %.  There  is  more  iron  in  the  hver  of  the  male  than 
the  female.  The  amount  of  iron  in  the  hepatic  cells  increases  with  age. 
The  iron  becomes  less  between  the  ages  of  twenty  and  twenty-five. — 
Ed.]  The  clumps  are  frequently  seen  within  the  leucocytes;  others,  as 
KupfTer  has  recently  shown,  are  found  in  the  endothelium  of  the  vessels, 
and  some  are  free  in  the  lumen  (Kupffer).  J[f  the  capillaries  contain 
iron,  the  reaction  may  be  obtained  in  Kupffer's  stellate  cells,  in  the 
connective  tissue,  and  in  the  vessel-sheaths. 

The  iron  reaction  is  not  usually  seen  in  the  capillaries  of  the  healthy  human 
liver.  In  the  dog  there  are  always  certain  isolated  cells  that  become  dark  when 
treated  with  ammonium  sulpliid;  in  the  rabbit  they  are  also  found,  but  are  not 
so  numerous. 

Chemical  analysis  will  reveal  the  total  quantity  of  iron  present  in 
the  liver;  microchemical  reactions  will  indicate  the  distribution  of  iron 
in  different  tissues.     The  two  methods  supplement  one  another. 

The  intensity  of  the  green  coloration  by  ammonium  sulphid  may  be 
utilized  as  a  measure  for  the  determination  of  the  quantity  of  iron  present. 
It  must  be  remembered,  however,  that  not  all  iron  compounds  react  to 
ammonium  sulphid,  as,  for  instance,  hemoglobin.  The  most  important 
iron  compound  found  in  the  normal  liver  is  Schmiedeberg's  ferratin; 
this  is  a  ferri-albumin  acid  of  a  light  brown  color  containing  about  6  % 
of  iron,  soluble  in  weak  alkalies,  and  colored  dark  by  ammonium  sulphid. 
The  reaction  does  not  occur  at  once,  but  requires  several  minutes; 
after  the  reagent  has  acted  for  a  little  time  the  substance  becomes 
darker  and  then  gradually  a  dark  green.  Even  after  several  days  no 
sulphid  of  iron  is  found.  Ferratin  may  be  dissolved  by  boiling  fresh 
liver  pulp  with  three  or  four  volumes  of  water.  The  decoction  is  filtered, 
and  the  ferratin  precipitated  as  a  brown  sediment  upon  the  addition 
of  a  small  quantity  of  tartaric  acid.  The  fresh  liver  of  a  healthy  animal 
contains  from  0.15  %  to  0.3  %  of  ferratin  (Vay).  The  amount  of  ferratin 
seems  to  correspond  to  the  general  state  of  nutrition,  so  that  in  the  ma- 
jority of  human  livers  there  is  only  a  comparatively  small  quantity. 
Vay  succeeded  in  extracting  some  60  %  of  the  iron  of  the  liver  in  the 
form  of  ferratin.  Of  the  other  iron  compounds  a  small  portion  is  dis- 
solved in  the  fluid  over  the  ferratin  sediment ;  this  also  gives  a  reaction 
with  ammonium  sulphid.  The  remainder  of  the  iron  is  insoluble  in 
water,  and  is  probably  present  in  various  combinations.  One  of  these 
has  been  obtained  by  Zaleski  b}'  extracting  the  Hver-cell  pulp  repeatedly, 
*  Russian  Archiv.  Patolog.  klin.  Med.  Bakt.,  March,  1901. 
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and  subjecting  it  to  artificial  digestion;  this  was  accomplished  by  dis- 
solving the  residue  in  ammonia  solution,  and  precipitating  by  alcohol. 
The  substance  obtained  was  called  hepatin,  and  is  a  nucleo-compound 
containing  0.0176  %  of  iron.  It  does  not  give  an  iron  reaction  with 
ammonium  sulphid.  Woltering  has  demonstrated  the  presence  of  a 
similar  nucleo-proteid.  The  other  iron-containing  substances  of  the 
liver  are  not  thoroughly  understood,  especially  those  which  will  be  dis- 
cussed below,  which  give  an  ammonium  sulphid  reaction,  and  are  found 
in  the  liver  after  the  administration  of  large  quantities  of  iron,  and  in 
certain  pathologic  conditions.  The  liver,  when  it  contains  much  of  this 
substance,  is  colored  a  deep  blackish-green.  This  tint  can  be  recognized 
microscopically  and  macroscopically,  and  points  distinctly  to  the  presence 
of  a  large  quantity  of  iron.  This  condition  I  have  called  siderosis  of 
the  liver.  It  may  be  called  pathologic  siderosis  in  contradistinction  to 
the  physiologic  siderosis  mentioned  above.  In  marked  degrees  of  sider- 
osis the  liver  appears  rust-colored  to  the  naked  eye,  and  reveals  micro- 
scopically a  number  of  brownish  granules  within  the  liver-cells  and 
capillaries ;  less  frequently  there  is  present  a  diffuse  brownish  coloration 
of  the  cell  protoplasm. 

Kunkel  first  regarded  the  rust-colored  pigment  found  in  the  lymph-glands 
after  extravasation  of  blood  as  a  "  ferrioxy hydrate,"  and  later  Auscher  and  Lapicque 
looked  upon  the  peculiar  ochre-colored  pigment  of  the  siderotic  liver  as  a  special 
ferrioxyhydrate,  FejOs.SHjO.  In  my  opinion  the  iron  is  more  probably  combined 
with  certain  organic  substances,  and  this  combination  was  destroyed  by  Auscher 
and  Lapicque  by  boiling  with  sodium  hydrate  solutions. 

While  the  iron  reaction  is  obtained  with  particular  intensity  in  these 
brownish  masses,  it  is  not  seen  in  these  alone.  A  large  portion,  and 
possibly  the  greatest  part,  of  the  substances  (both  in  the  cells  and  the 
capillaries)  that  give  the  iron  reaction  are  riot  colored  brown. 

The  iron  found  in  the  liver  may  come  directly  from  iron  compounds 
absorbed  from  the  intestine.  In  a  series  of  experiments  a  number  of 
animals  were  all  fed  with  a  special  diet,  and  at  the  same  time  certain  of 
them  received  a  certain  amount  of  an  iron  salt ;  others  that  did  not  receive 
the  iron  were  used  for  comparison.  Kunkel,  for  example,  administered 
a  meat  diet  to  two  dogs,  and  gave  one  of  them,  in  addition,  the  chlorid 
of  iron.  In  the  liver  of  the  latter  animal  he  found  51.2  mg.  of  iron,  in 
the  control  animal  16.5  mg.  In  another  series  of  experiments  he  fed 
young  dogs  with  milk,  and  performed  venesection  several  times.  One 
of  the  dogs  received  liquor  ferri  albuminate  The  liver  of  this  animal 
contained  22.2  mg.  of  iron,  that  of  the  control  animal  2.9  mg.  We  find, 
therefore,  that  the  proportion  of  iron  was  as  1  to  7  in  the  liver;  at  the 
same  time,  it  was  only  as  5  to  8  in  the  blood. 

Gottlieb  fed  his  animals  with  an  abundant  meat  diet,  and  found  that 
when  iron  was  administered  at  the  same  time  46.7  mg.  were  found  in 
these  dogs,  and  only  20.2  mg.  in  the  control  animals.  Samoiloff  per- 
formed similar  experiments  on  rats,  and  found  that  100  gm.  of  dried 
substances  contained  70  mg.  of  iron  after  the  administration  of  oxidof 
iron,  whereas  the  control  animal  furnished  only  45  mg.  Hall  fed  mice 
with  carniferrin,  and  found  199  mg.  of  iron,  and  only  62  mg.  in  the  control 
animal.     Woltering  obtained  similar  results. 

Animals  fed  with  iron  gave  a  more  intense  ammonium  sulphid  reac- 
tion with  the  hver  substances  (Kunkel,  Woltering,  Fihppi,  Quincke  and 
Hochhaus,  Hall). 
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Dol^'pine  claim.s  to  liavo  found  an  infToa.se  in  the  microchemic  iron  reaction 
of  the  li\t'r  oipht  to  twelve  liours  after  an  ordinary  meal. 

If  the  metal  is  n;iv(>ii  in  the  form  of  the  vegetable  acid  salt,  subcu- 
tancously  or  iiitnniMiously,  the  accuiimhition  of  iron  i.s  still  f[;reator.  It 
is  well  known  that  these  salts  produce  a  fatal  result  in  a  very  short  time; 
in  th(>  ease  of  a  rabbit  death  ean  be  accomplished  with  25  mg.  of  iron 
pro  kilo  of  body-weight,  and  in  a  dog  with  20  to  50  mg. 

Gottlieb,  Jacoby,  and  Zaleski  injected  the  tartrate  of  iron  and  sodium  into 
the  blood,  and  obtained  the  followinp  figures  upon  analysis  of  the  liver: 


Animal. 

Tartratk  of  Iron 
AND  SoDii'.M  Corre- 
sponding TO  10  MG.  Fe. 

Liver. 

Author. 

Examined 
after  Last 
Injection : 

Contains  mg.  Fe 
in    100   gm.   of 
Dry  Substance: 

Contains  of  the 
Fe  Intro- 
duced: 

Gottlieb  . 

Dog. 

100  to  200  mg.  in 
divided  doses. 

1  to  4  days. 

210  to  420  mg. 

20%  to  65%. 

Jacoby  .  . 

Dog. 

200  mg. 

IJ  hours. 

105  mg. 

40%. 

Zaleski  .  . 

Rabbit. 
Cat. 

9.6  mg. 
56  mg. 

3  hours. 
3  hours. 

172  mg.   (nor- 

'mal  99). 
89    mg.    (nor- 
mal 43). 

Laevecke  injected  the  citrate  of  iron  subcutaneously  into  rabbits,  giving  a  dose 
of  15  to  176  mg.  of  iron  pro  kilo.  Microchemically  the  liver-cells  gave  a  distinct 
iron  reaction  that  was  stronger  and  more  persistent  in  the  peripheral  part  of  the 
lobules,  and  disappeared  in  the  course  of  the  second  da3\  Iron  was  passed  in  the 
urine  within  half  an  hour,  and  was  found  in  the  bile  from  the  fourth  to  the  sixth 
hour  in  a  form  that  gave  a  direct  reaction.  When  the  ureters  were  ligated,  the 
iron  reactions  of  the  liver  and  the  bile  were  particularly  intense. 

Nolke  injected  citrate  of  iron  into  rabbits  daily  or  every  other  day  for  from 
one  to  five  weeks.  The  animals  bore  5  rng.  of  iron  very  well,  and  10  mg.  not  so 
well.  As  long  as  the  doses  were  kept  small  only  a  slight  iron  reaction  was  elicited 
from  the  kidney,  though  the  metal  accumulated  in  tTie  liver,  the  spleen,  and  tjie 
bone-marrow.  The  liver  showed  a  very  intense  iron  reaction,  particularly  in  the 
cells,  and  less  so  in  the  capillaries.  In  two  animals  cellular  siderosis  of  the  liver 
was  found  four  months  after  the  administration  of  iron ;  in  a  third  animal,  treated 
in  the  same  manner,  it  had  disappeared  at  the  end  of  seven  months. 

Very  insoluble  iron  preparations,  such  as  ferric  oxid  and  ferric  hydrate,  are 
absorbed,  and  ma}'  lead  to  siderosis  of  the  spleen,  the  bone-marrow,  and  the  liver. 
I  have  verified  this  personally  by  injecting  these  substances  into  the  subcutaneous 
connective  tissue  of  dogs,  rabbits,  and  guinea-pigs.  The  iron  is  deposited  chiefly 
in  the  liver-cells  and  to  a  lesser  extent  in  the  capillaries. 

^\  hen  pure  hemoglobin  is  injected  under  the  skin,  there  is  an  accumulation 
of  iron  in  the  liver,  v.  Starck  and  Schurig  performed  experiments  of  this  kind  in 
dogs  and  rabbits,  the  latter  especially  administering  small  doses  frequentU'  and 
for  a  long  time.  A  portion  of  the  injected  hemoglobin  (usually  from  the  horse) 
was  decomposed  in  the  cellular  tissues  in  such  a  manner  that  two  (v.  Starck)  or 
four  (Schurig)  days  after  the  injection  the  iron  could  be  demonstrated  directly. 
Another  portion  of  the  hemoglobin  was  absorbed  as  such,  and  entered  the  circu- 
lation, of  thel  atter,  a  portion  was  excreted  in  the  urine,  but  only  when  the  quantity 
injected  exceeded  1  gm.  pro  kilo  of  body-weight.  A  small  quantity  of  hemoglobin 
was  excreted  by  the  bile;  the  rest  was  elaborated,  and  in  part  formed  bilirubin, 
and  in  part  was  converted  into  substances  that  will  be  mentioned  presently.  Stadel- 
mann  and  Gorodecki  found  that  from  30  %  to  40  %  of  the  quantity  injected  was 
converted  into  bihrubin,  and  caused  a  pleiochromia  of  the  bile. 
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Both  the  iron  that  is  separated  in  this  process,  and  the  iron  that  is  obtained 
from  other  decomposition  of  hemoglobin,  is  to  a  great  extent  retained  in  the  body 
and  can  be  demonstrated  microchemically  in  the  spleen,  the  bone-marrow,  and  the 
liver.  In  the  latter  organ  the  peripheral  portions  of  the  lobules  show  a  distinct 
iron  reaction.  Schurig  found  that  in  certain  instances  more  iron  was  deposited 
in  the  leucocytes  of  the  liver  capillaries,  and  in  other  exactly  similar  experiments 
more  in  the  liver-cells :  it  did  not  appear  to  be  clear  what  caused  these  variations. 
It  has  been  shown  also  that  pigeons,  in  the  experiments  of  Laspeyres,  tolerated  in- 
jections of  equine  hemoglobin  only  so  long  as  the  quantity  did  not  exceed  0.3  gm. 
pro  kilo  of  body-weight.  The  conversion  occurred  a  little  more  rapidly,  and  up 
to  the  third  day  an  intense  iron  reaction  was  elicited  in  the  splenic  pulp  and  in  the 
liver-capillaries;  the  iron  was  usually  seen  in  the  shape  of  large  granules,  whereas 
from  the  sixth  day  on  it  was  found  almost  exclusively  in  the  liver-cells  in  the  form 
of  fine  granioles. 

In  the  minority  of  the  experiments  mentioned  above  the  substance  within  the 
cells  that  reacted  to  iron  was  colored  brown.  Sometimes  it  had  no  color.  It  is  not 
certain  how  much  of  this  iron  is  formed  in  the  liver,  the  spleen,  and  the  bone-marrow, 
from  hemoglobin  brought  there  unaltered;  and  how  much  of  it  is  carried  to  this 
organ  in  the  form  of  decomposition  products  from  the  hemoglobin  of  the  body. 
It  is  remarkable  that  (according  to  Schurig)  the  iron  reaction  could  not  be  deter- 
mined before  the  fourth  day,  whereas  an  increase  in  the  formation  of  bilirubin  (ac- 
cording to  Stadelmann)  begins  within  ten  to  twelve  hom-s.  It  would  appear  that 
the  iron  radicle  must  be  present  in  an  unknown  form  for  the  first  three  days,  and 
is  then  converted  into  a  compound  that  gives  the  iron  reaction. 

The  question  of  the  origin  of  iron  in  the  hver  becomes  still  more  com- 
phcated  if  the  blood  of  an  animal  of  the  same  species,  instead  of  a  solu- 
tion of  pure  hemoglobin,*  is  injected  into  the  blood-stream  or  the  peri- 
toneal cavity.  It  is  possible  that  the  artificial  plethora  causes  a  portion 
of  the  hemoglobin  to  be  dissolved  in  the  serum,  and  it  is  certain  that 
a  number  of  blood-corpuscles  are  taken  up  by  the  leucocytes  and  the 
marrow-  and  pulp-cells  while  they  still  contain  hemoglobin.  They  are 
found  in  the  spleen,  the  bone-marrow,  and  the  liver-capillaries,  and  are 
here  altered  in  such  a  manner  that  positive  iron  reactions  become  ap- 
parent. The  capillaries  of  the  periphery  of  the  liver  lobules  contain  a 
great  many  of  these  iron-holding  leucocytes.  If  artificial  plethora  is 
induced  by  repeated  injections  of  blood,  the  liver-cells  themselves  may 
contain  iron.f 

Moreover,  if  the  blood  of  the  animal  is  injected  subcutaneously,  the 
consequences  are  only  slightly  different.  A  partial  exosmosis  of  hemo- 
globin occurs  at  once,  so  that  results  are  seen  similar  to  those  observed 
after  injections  of  hemoglobin.  Here,  too,  we  see  siderosis  of  the  spleen, 
the  bone-marrow,  and  the  liver-capiUaries,  and  to  a  slight  degree  ofthe 
liver-cells,  whereas  the  renal  epitheha  show  a  slightly  increased  iron 
reaction,  just  as  in  intravenous  injections. 

Similar  conditions  are  sometimes  seen  in  man  when  large  extrava- 
sations of  blood  occur  into  the  abdominal  cavity  or  into  the  cellular 
tissues.  In  such  cases  siderosis  of  the  liver  and  of  other  organs  develops 
(Hindenlang). 

I  had  the  opportunity  recently  of  obserAang  a  case  that  was  very  remarkable 
in  this  respect.  A  young  man,  previously  in  perfect  health,  suffered  from  a  twist 
of  the  mesocecum  and  mesocolon,  and  died  within  six  hours.  Owing  to  the  torsion 
of  the  vessels  the  whole  duodenum  was  filled  with  bloody  infarcts,  and  contained 
free  blood.  There  was  a  pronounced  siderosis  of  the  liver,  but  a  positive  iron  reac- 
tion was  obtained  only  from  the  Hver-cells.  It  would  appear,  therefore,  that  this 
condition  of  hepatic  siderosis  occurred  Ts-ithin  six  hours  by  the  absorption  of  hemo- 
globin from  the  wall  and  the  lumen  of  the  intestine. 

*  Quincke,  Deutsche  Archiv.  f.  klin.  Med.,  1880,  Bd.  xxv,  S.  580. 
t  Ibid.,  1883,  Bd.  xxxiii,  S.  22. 
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Siderosis  of  the  liver  and  of  other  organs  which  follows  poisoning 
with  arseniated  hydrogen  (Naunyn  and  Minkowski),  and  with  toluylene- 
dianiin  (Studelniann,  W.  Hunter,  Biondi),  is  of  complicated  origin, 
for  under  these  conditions  not  only  is  hemoglobin  present  in  solution  in 
the  blood,  hut  remnants  of  red  corpuscles  which  still  contain  henK)globin 
{as  in  artificial  plethora)  circulate  in  the  blood,  and  are  gathered  up 
by  the  colorless  cells. 

Other  blood-poisons  (compare  page  496)  act  similarly,  as,  for  instance,  a  poison 
found  by  Schauniann  and  Tallquist  m  Bothriocephalus  latus.  Destruction  of  red 
blood-corpuscles  followed  by  sicicrosis  of  the  spleen,  liver,  etc.,  may  also  be  due  to 

foisoninji  by  carbon  disulpliid  or  carljon  oxysulphid  (Schwalbe,  Kiener,  and  Kngel). 
t  appears,  however,  that  the  pigment  that  gives  the  iron  reactions  in  this  case  is 
of  a  different  nature,  being  brown-black  in  color,  and  yet  seemingly  originating 
within  the  blood-corpuscles. 

From  all  these  experiments  and  observations  we  must  form  the 
conclusion  that  the  liver  as  well  as  the  spleen  and  the  bone-marrow  is 
a  depository  in  which  iron  (in  a  form  that  gives  positive  iron  reactions) 
is  arrested.  It  is  immaterial  whether  it  is  introduced  from  Anthout 
or  whether  it  enters  the  blood-stream  from  other  organs,  particularly 
from  red  blood-corpuscles  that  have  perished.  It  seems,  therefore,  that 
the  liver  performs  a  similar  [storage. — Ed.]  function  with  regard  to  iron, 
as  is  the  case  with  fats  and  carbohydrates.  "WTien  needed,  this  reserve 
store  of  iron  is  reabsorbed  and  utilized. 

A  number  of  physiologic  and  pathologic  facts  corroborate  this  \-iew. 
Gottlieb  has  seen  the  iron  of  the  hver  increase  to  five  times  the  normal 
amount  (from  30  to  170  mg.)  in  a  dog,  after  a  period  of  starvation  ex- 
tending over  eighteen  days.  Guillemonat  and  Lapicque.  it  is  true, 
found  no  differences  after  fifteen  days  of  fasting.  In  certain  hibernating 
animals  an  abundant  quantity  of  iron  is  found  in  the  liver-capillaries 
(Quincke),  and,  according  to  Kriiger.  the  liver  of  the  fetus  of  cattle  con- 
tains much  iron  (up  to  300  mg.).  This  is  also  true  of  new-born  animals 
(cattle  ISO  mg..  Kriiger;  dogs  390  mg..  Zaleski),  a  condition  of  affairs 
which  is  probably  intended  to  compensate  for  the  small  amount  of  iron 
present  in  the  milk.  After  a  few  weeks  the  quantity  of  iron  is  reduced 
to  the  level  of  the  adult  animal. 

Westphalen  subjected  the  livers  of  a  small  number  of  human  fetuses  to  micro- 
chemical  examination,  and  found  that  the  quantity  of  iron  in  the  organ,  as  well 
as  in  the  spleen,  was  greater  in  the  earlier  months  of  intrauterine  life  than  at  a  later 
period. 

In  animals  in  which  artificial  anemia  has  been  produced  the  color 
reaction  ^ith  ammonium  sulphid  is  less  marked  (Quincke,  Schmiede- 
berg).  In  man,  if  there  has  been  much  loss  of  blood,  so  that  anemia 
supervenes,  either  no  iron  reaction,  or  only  a  slight  one.  is  obtained  in 
the  liver,  the  spleen,  or  the  bone-marrow  (Stiihlen  and  Quincke.  Stock- 
mann).  In  cases  of  this  kind  we  must  assume  that  the  iron  has  been 
lost  from  the  system. 

On  the  other  hand,  the  liver  of  human  beings  may  be  found  to  contain 
much  larger  quantities  of  iron  than  normal.  Normally  large  quanti- 
ties are  rarely  found,  because  the  absorption  from  the  intestine  is  regu- 
lated by  the  demand.  If  iron  has  accumulated  under  pathologic  condi- 
tions, it  is  usually  derived  from  the  blood,  although  some  of  it  may  come 
from  other  organs.     This  condition,  therefore,  might  very  well  be  called 
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DISEASES  OF'  THE  LIVER. 

hemosiderosis  (in  contradistinction  to  pharmacosiderosis,  Naunyn).  The 
debris,  consisting  of  used-up  red  blood-corpuscles,  is  probably  carried  to 
the  hver  in  the  plasma,  partly  in  the  form  of  hemoglobin  in  solution ;  the 
old  red  blood-corpuscles  are  also  taken  up  by  the  pulp-cells  of  the  spleen 
and  enter  the  liver-capillaries  while  still  within  them.  Still  another  portion 
may  lodge  within  the  hver-capillaries,  and  be  taken  up  by  the  lymph- 
corpuscles  and  the  endothehal  cells  of  the  vessel- walls.  From  these 
cells  iron  may  be  passed  on  to  the  hver-cells  either  in  the  form  of  hemo- 
globin or  of  some  iron  compound  that  reacts  to  ammonium  sulphid. 
[Minkowski  *  has  described  a  curious  affection,  apparently  heredi- 
tary, in  which  there  was  chronic  icterus,  urobilinuria,  enlargement  of 
the  spleen,  and  siderosis  of  the  kidneys.  Several  members  of  the 
family  had  congenital  icterus  lasting  for  years.  Two  brothers,  aged 
forty-two  and  fifty  years,  were  distinctly  icteric,  with  enlargement  of 
the  spleen.  The  children  of  both  of  these  brothers  also  had  the  same 
association.  Previous  generations  were  also  said  to  have  had  the  same 
jaundice  and  dark  urine,  and  in  spite  of  these  conditions  lived  to  an 
advanced  age.  There  was  no  evidence  of  malarial  poisoning,  nor  was 
there  any  tendency  to  hemorrhages.  The  examination  of  the  blood, 
made  wherever  possible,  showed  nothing  unusual.  In  the  only  case 
in  which  autopsy  was  performed  there  was  neither  cirrhosis  of  the  liver 
nor  obstruction  of  its  ducts.  Even  on  microscopic  examination  there 
was  nothing  abnormal  found  in  the  liver  except  an  abnormal  pigmenta- 
tion of  the  cells  in  the  center  of  the  lobes,  this  pigmentation  not  showing 
the  reaction  for  iron.  The  pigmented  kidneys,  however,  gave  an  intense 
iron  reaction,  and  the  ash  of  one  kidney  yielded  1  or  2  grams  of  iron. 
Minkowski  looks  upon  the  affection  as  unique  and  evidently  dependent 
upon  a  hereditary  defect,  probably  an  anomalous  transformation  of 
the  blood-pigment,  perhaps  due  to  primary  splenic  trouble. — Ed.] 
The  hemoglobin  of  the  red  blood-corpuscles  may  be  disintegrated  in 
different  ways.  We  learn  this  from  the  behavior  of  extravasations 
into  connective  tissue,  where  we  see  both  bilirubin  and  hemosiderin 
deposited,  the  latter  giving  ammonium  sulphid  reactions  (Langhans, 
Quincke). 

In  certain  pathologic  conditions  the  amount  of  iron  present  in  the 
liver  is  very  frequently  increased,  as  may  be  demonstrated  both  by 
chemical  analysis  and  by  macroscopic  and  microscopic  reactions. 

Frequently  only  the  liver-cells  show  an  increased  iron  reaction  (I  will  designate 
these  cases  as  A),  while  in  other,  rarer  instances  the  liver-capillaries  alone  give  the 
reaction  (B).  Occasionally  iron  reactions  are  present  in  both  the  cells  and  the 
capillaries  (C). 

A  most  conspicuous  increase  of  iron  is  found  in  pernicious  anemia 
(A,  C).  This  may  be  so  considerable  that  the  rusty  color  of  the  Hver 
is  evident  to  the  naked  eye.  Sometimes  as  much  as  1800  mg.  of  iron 
are  found  (vide  table),  and  the  total  quantity  in  the  liver  may  amount 
to  7  gm.  of  the  metal.  Similar  conditions  are  found  in  bothrioceph- 
alus  anemia  (Stockmann).  [Vide  editorial  note  with  reference  to 
anemic  hemolysis. — Ed.]  Siderosis  of  the  liver  is  further  found  in 
many  acute  and  chronic  conditions,  in  acute  enteritis  of  children  (A, 
Peters),  in  typhoid  and  other  acute  febrile  diseases  (A,  Quincke),  in 
phthisis  (A,  C),  in  leukemia  (A,  Quincke,  Stockmann),  diabetes  (A,  C, 
*  "  Verhandlungen  des  Cong.  f.  innere  Medicin,"  1900,  p.  316. 
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Quincke),  congested  liver  (Peters),  chronic  diarrhea  (A.  and  atrophy, 
C,  Quincke.  Peters),  in  malaria  (A,  Kelsch  and  Kiener),  in  granular 
atrophy  of  the  kidneys  (A),  in  artificial  plethora  (A.  C.  Quincke),  and 
also  after  large  subcutaneous  extravasation  of  blood  (A,  C,  Quincke), 
in  massive  cellular  hemorrhages  (Hindenlang,  Auscher,  Lapiccjue^,  in 
cirrhosis  of  the  hver  (Hanot  and  Chauffard,  Gilbert,  Kretz,  and  others). 
The  largest  quantity  I  have  ever  found  was  in  a  case  of  diabetes  mellitus 
(3600  mg..  total  quantity  27  gm.). 

The  origin  of  hepatic  siderosis  is  in  certain  of  these  cases  fairly  clear. 
In  cases  of  tissue-waste  a  large  number  of  red  blood-corpuscles  are  de- 
stroyed, as  in  hunger  and  in  hibernation;  iron  is  at  such  times  deposited 
in  the  liver  for  future  use.  The  same  principle  applies  in  the  case  of 
blood  extravasations  (including  congested  liver),  and  of  artificial  sub- 
cutaneous injections  of  blood  into  the  circulatory  stream  or  the  peri- 
toneal ca\'ity.  In  leukemia  the  red  blood-corpuscles  perish,  while  the 
white  ones  enormously  increase  in  number.  The  manner  of  destruction 
is  not  always  the  same;  sometimes  the  solution  and  diffusion  of  hemo- 
globin in  the  plasma  are  more  in  e^^dence  (hemolysis) ;  in  other  cases  there 
is  partial  destruction  of  the  erythroc^-tes  (rhestocythemia),  their  frag- 
ments being  taken  up  by  the  leucocytes  in  the  various  organs.  Of  the 
blood-poisons  that  have  been  subjected  to  experimental  tests,  some  act 
in  one,  some  in  another  manner,  this  fact  accounting  for  the  various 
pictures  presented  by  poisoning  ^^'ith  different  toxins.  The  variations 
depend  altogether  upon  the  blood-dissohdng  or  blood-corpuscle-destroy- 
ing properties  of  the  different  substances.  In  certain  cases,  as  in  the 
acute  enteritis  of  children,  and  in  the  above-mentioned  case  of  vohiilus 
of  the  intestine,  the  hemoglobin  seems  to  be  dissolved  with  great  rapidity. 
The  fact  that  in  some  instances  the  liver-cells  alone  become  siderotic, 
and  in  others  only  the  capillaries,  can  only  be  explained  on  the  basis 
of  differences  in  the  action  of  the  various  toxins,  which  are  as  yet  un- 
intelligible to  us.  Thus,  we  have  observed  that  in  experimental  injec- 
tions of  hemoglobin  at  one  time  the  capillaries,  at  another  time  the  cells, 
show  the  greater  deposits  of  iron.  Other  factors  must  cooperate  in  the 
process  of  hemolytic  siderosis,  possibly  differences  in  the  excretion  of 
iron  from  the  colon  (or  the  bile?) ;  we  assume  this  from  our  knowledge 
of  the  fact  that  the  condition  of  siderosis  is  neither  proportionate  to 
the  amount  of  iron  that  is  consumed  nor  constant,  even  though  the 
pathologic  process  remains  the  same. 

Several  investigators  have  assumed  (and  Kretz  recently)  that  a 
functional  weakness  of  the  liver-cells  favors  the  deposit  of  iron.  Such 
a  weakness  is  not  a  necessary  condition,  however,  inasmuch  as  experi- 
ments by  Quincke.  Xolke,  and  Schurig  have  demonstrated  that  the 
deposit  may  occur  in  healthy  animals.  In  pernicious  anemia  we  must 
assume  that  a  particularly  active  destruction  of  red  blood-corpuscles, 
hemophthisis,  occurs.  In  the  beginning  there  is  probably  a  compensa- 
tory replacement  of  the  er^-throcytes  as  a  result  primarily  of  an  increased 
acti\'ity  of  the  bone-marrow;  and  the  iron  required  is  probably  obtained 
by  increased  absorption.  This  excess  is,  however,  immediately  destroyed, 
and  iron  accumulates  more  and  more  in  the  liver.  0\Wng  to  exce.ssive 
overwork,  the  blood-forming  powers  of  the  bone-marrow  decrease,  and 
progressive  anemia  results  in  the  same  manner  as  in  repeated  losses  of 
blood,  ■with  the  difference,  however,  that  in  the  case  of  such  an  internal 
hemorrhage  the  iron  is  deposited  in  the  liver  and  the  spleen.     The  clinical 


870  DISEASES  OF  THE  LIVER. 

picture  and  the  microscopic  blood-findings  may  be  the  same  in  either 
case. 

[Auschiitz  *  considers  especially  the  etiology  of  cases  of  cirrhosis 
with  pigmentation.  He  finds  that  they  do  not  occur  with  the  atrophic 
cirrhosis  of  Laennec,  but  mainly  with  hypertrophic  cirrhosis.  Fletcher  f 
also  notes  8  cases  of  hypertrophic  cirrhosis  of  the  hver,  of  which  one 
presented  a  remarkable  grade  of  bronzing  of  the  skin.  The  chnical 
symptoms  are  kno^^^l  as  the  condition  diahete  bronze,  and  are  quite 
similar  in  all  cases.  The  hver  showed  at  autopsy  the  features  of  a  pig- 
mentary cirrhosis.  It  is  enlarged,  and  the  ceUs  and  connective  tissue 
contain  a  yellow,  ochre-colored  pigment,  containing  iron.  The  pigment 
may  also  be  found  in  the  muscle-fibers  of  the  heart  and  in  the  lymph- 
glands. — Ed.] 

In  a  certain  number  of  cases  of  diabetes  conditions  similar  to  those 
observed  in  pernicious  anemia  seem  to  obtain.  I  have  frequently  seen 
siderosis  (chiefly  cellular)  of  the  hver  in  cases  of  diabetes.  There  was 
not  so  much  iron  as  in  the  other  conditions,  and  here  and  there  siderosis 
was  completely  absent.  In  cases  of  acute  enteritis  in  children,  and  in 
cases  of  chronic  diarrhea,  we  must  assmne  that  ptomains  are  formed 
in  the  intestine  that  act  as  blood-poisons.  In  malaria,  the  finely  granular 
dark-brown,  iron-free  pigment,  which  is  formed  in  the  red  blood-cor- 
puscles, accumulates  in  the  hver-capillaries.  The  iron-containing  por- 
tion, which  is  split  off,  is  dissolved  in  the  blood-plasma  and  reaches  the 
liver-cells  in  this  way.  In  contracted  kidney  deposits  of  iron  are  often 
seen  in  the  liver  and  the  spleen.  In  typhoid  and  phthisis  a  pronounced 
siderosis  of  the  liver  may  occasionally  be  present. 

Only  a  few  diseases  lead  to  the  deposit  of  large  quantities  of  iron  in  the 
liver.  This  is  seen  particularly  in  diseases  that  are  comphcated  by  the  de- 
struction of  large  numbers  of  red  blood-corpuscles.  It  will  depend  upon 
the  intensity  of  the  disease  whether  or  not  siderosis  occurs,  and  the  con- 
dition may  be  seen  in  certain  stages  of  the  disease  and  be  absent  in  others. 

Siderosis  of  the  hver  is  in  this  respect  similar  to  fatty  liver.  The 
accumulated  material  is  held  in  the  hver  for  future  use ;  and  occasionally 
the  amount  is  so  large  that  it  can  no  longer  be  regarded  as  reserve  mate- 
rial, but  must,  in  part  at  least,  be  considered  as  permanently  placed  out  ■ 
of  circulation.  This  apphes  more  to  the  case  of  iron  than  to  fat.  It  is 
possible,  too,  that  a  large  quantity  of  iron  is  deposited  in  a  form  that 
is  indifferent  and  not  readily  acted  upon  by  ordinary  agents. 

Siderosis  of  the  hver  was  first  described  by  me  in  1877.  Mild  degrees 
are  frequently  seen,  if  they  are  only  looked  for  (discoloration  of  the  adja- 
cent intestine,  and  the  ammonium  sulphid  reaction) .  In  very  pronounced 
cases  the  liver  is  rust-colored;  but,  as  I  have  repeatedly  emphasized,  not 
only  the  brown  parts  of  the  protoplasm,  but  the  colorless  ones  may  give 
an  iron  reaction.  There  can  be  no  doubt  but  that  there  is  a  great  variety 
of  possible  iron  compounds ;  this  is  clearly  demonstrated  by  the  differences 
that  are  seen  in  the  ammonium  sulphid  reaction,  both  in  regard  to  the 
rapidity  T\-ith  which  the  color  change  appears  and  the  shade  of  the  color. 
The  nature  of  these  various  iron  combinations  is  not  well  understood. 
Ferratin  appears  to  be  the  most  important  one  found  in  normal  hvers, 
though  even  it  probably  participates  only  to  a  slight  extent,  and  pos- 
sibly not  at  aU,  in  the  development  of  pathologic  siderosis. 

*  Deutsch.  Arch.  f.  klin.  Med.,  Bd.  lxii,  1899,  p.  411. 
t  Jour.  Am.  Med.  Assoc,  Sept.  28,  1901,  p.  815. 
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Little  attention  has  been  paid  to  sidcrosis  of  the  liver,  owinK  to  the 
fact  that  no  anatomic  changes  are  seen  other  than  an  excessive  deposit 
of  iron  and  an  enlargement  of  the  orphan.  Clinical  symptoms  are  not 
caused  by  the  condition.  The  deposit  of  iron  may,  of  course,  occur  in 
a  liver  that  is  already  pathologically  altered,  just  as  a  deposit  of  fat  may 
occur  under  these  conditions.  As  livers  of  this  kind  have  been  examined 
more  frecjuently  than  normal  ones,  many  investiga'tors  have  called  atten- 
tion to  the  excess  of  iron  and  the  rusty  color  in  various  lesif)ris  of  the 
organ;  in  fact,  French  authors  have  formulated  a  distinct  clinical  entity 
which  th(\v  call  pigment  cirrhosis,  and  claim  that  the  deposit  of  iron  is 
etiologicaliy  related  to  the  proliferation  of  connective  tissue.  I  have 
already  called  attention  to  this  idea  (see  page  739),  and  have  demon- 
strated that  it  is  false.  In  pernicious  anemia  the  liver  may  be  very 
siderotic  and  still  show  no  changes  whatever  in  its  connective-tissue 
structures.  If  such  changes  are  present,  they  are,  as  a  rule,  due  to  some 
other  factor.  In  experimental  siderosis  (Schurig,  injections  of  hemo- 
globin, and  Nolke,  injections  of  citrate  of  iron)  no  connective-tissue 
changes  were  noted. 

I  have  already  mentioned  the  fact  that  siderosis  may  be  seen  in  malaria- 
liver,  when  malaria  pigment  is  deposited  in  the  capillaries.  Peters  found  an  abun- 
dant quantity  of  iron  that  gave  the  iron  reactions  in  the  capillaries  of  amyloid  livers; 
I  have  found  it  in  acute  fatty  degeneration  witii  icterus.*  I  have  frequently  ex- 
amined livers  in  cases  of  icterus  from  stasis  of  long  duration,  but  (maybe  by  chance) 
have  never  discovered  the  iron  reaction.  There  seems  to  be  no  connection  between 
stasis  of  bile  and  siderosis.  Delepine,  in  a  case  in  which  one  of  the  smaller  ducts 
was  occluded,  could  elicit  an  intense  iron  reaction  in  the  immediate  vicinity  of  the 
area  of  stasis,  in  the  cells,  and  in  the  capillaries. 

Symptoms. — Although  the  diseases  that  lead  to  siderosis  are  im- 
portant for  the  very  reason  that  they  withdraw  iron  from  other  parts 
of  the  body,  no  symptoms  are  caused  by  the  deposit  of  large  quantities 
of  iron  in  the  liver  per  se.  It  might  be  assumed  that  icterus,  when  it 
is  seen  in  pernicious  anemia,  is  an  icterus  polycholicus,  and  is  due  to 
the  increased  disintegration  of  red  blood-corpuscles,  and  is  in  this  manner 
related  to  siderosis  of  the  liver.  In  \aew^  of  the  fact,  however,  that  icterus 
may  be  due  to  so  many  different  causes,  this  symptom  can  hardly  be 
utilized  in  making  the  diagnosis. 

The  size  and  the  consistency  of  a  siderotic  hver  are  not  increased. 
We  are  unable,  therefore,  to  diagnose  the  condition.  That  the  condition 
is  present  may  be  suspected,  however,  when  some  of  the  diseases  that 
can  cause  it,  as  diabetes,  pernicious  anemia,  etc.,  are  present.  Stuhlen 
has  shown  that  pernicious  anemia  and  that  form  of  severe  anemia  that 
is  caused  by  great  loss  of  blood  differ  chiefly  in  that  in  the  latter  condi- 
tion less  iron  is  contained  in  the  affected  organs.  It  might  be  of  value 
from  this  point  oi  view  to  recognize  the  existence  of  siderosis  of  the 
liver  during  the  life  of  the  patient.  It  might  even  be  useful  to  attempt 
exploratory  puncture  of  the  hver  during  hfe  in  order  to  examine  the 
aspirated  material  for  iron. 

The  treatment  of  the  primary  disease  should  prevent  or  hinder  the 
formation  of  hepatic  siderosis.  In  cases  in  which  the  primary  cause  is 
known,  as  in  certain  forms  of  anemia,  in  absorption  of  intestinal  ptomains, 
etc.,  the  diet  may  be  regulated,  the  bowels  may  be  thoroughly  evacuated 
and  disinfected,  and  such  drugs  as  calomel,  bismuth  subnitrate,  tannin, 
♦v.  Starck,  Deutsch.  Archiv  f.  klin.  Med.,  1884,  Bd.  xxxv,  p.  484. 
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salol,  naphthol,  benzonaphthol,  yeast,  etc.,  administered  for  this  pur- 
pose. 

According  to  the  animal  experiments  of  Nolke  with  citrate  of  iron, 
artificial  siderosis  can  recede,  the  iron  stored  in  the  hver  probably  being 
ehminated  through  the  intestine  and  the  kidneys.  It  is  probable,  there- 
fore, that  pathologic  siderosis  of  the  hver,  as  seen  in  human  beings,  can 
also  be  cured.  It  is  possible  that  the  ehmination  of  iron  can  be  stimu- 
lated by  the  administration  of  an  abundant  quantity  of  water,  by 
vegetable  acids,  and  by  the  salts  of  these  acids  (sodium  citrate,  bitar- 
trate  of  potassium)  and  by  natural  acid  fruits. 

The  liver,  it  appears,  possesses  the  power  to  store  other  metals  in  the  same 
manner  as  iron ;  statements  to  this  effect  have  been  made  in  regard  to  lead,  copper, 
bismuth,  arsenic  and  antimony.  In  cases  of  poisoning  with  these  metals  they  have 
been  looked  for  in  the  liver  and  have  been  found  there.  As  a  rule,  the  quantity 
discovered  in  the  liver  is  very  small,  and  in  the  case  of  arsenic  and  antimony  other 
changes  in  the  organ  will  be  found.  There  are  not  many  careful  quantitative  records 
extant  in  regard  to  the  exact  amount  of  these  metals  found  in  the  liver;  the  ma- 
jority of  the  statements  refer  to  lead-poisoning,  but  it  does  not  appear  that  the 
liver,  as  in  the  case  of  iron,  is  capable  of  storing  so  much  more  of  the  metal  than 
any  of  the  other  organs.* 


(F)  PIGMENTATION  OF  THE  LIVER. 

(Quincke.) 

Substances  are  quite  frequently  found  in  the  Hver  that  influence  the 
color  of  the  organ,  and  are  usually  in  such  cases  present  in  the  hver-cells; 
they  are  more  often  granular  than  diffuse  in  character.  The  following 
substances  may  be  mentioned: 

1.  Normal  liver  pigment,  consisting  of  yellowish-brown  granules 
found  in  a  small  number  of  cells,  either  near  the  periphery  or  near  the 
center  of  the  lobules.  This  pigment  is  not  constantly  found,  and  is 
present  especially  in  old  people,  and  in  cases  of  atrophy  of  the  liver.  The 
intensity  of  the  color  and  its  shade  are  variable,  and  the  chemical  nature 
of  the  coloring  substance  is  not  accurately  known.  Probably  there  are 
several  substances  which  owe  their  origin  to  more  or  less  pathologic 
processes  not  yet  thoroughly  comprehended.  One  of  these  is  possibly 
hemofuscin  (see  below). 

2.  Bile-pigment,  usually  bihrubin,  more  rarely  bihverdin.  Normally 
these  are  found  only  in  the  bile-passages ;  in  cases  of  occlusion  (and  some- 
times in  the  absence  of  this  condition)  the  bihary  pigments  may  stain 
the  liver-cells,  as  well  as  the  interstitial  tissue,  yellow.  The  greatest 
intensity  is  noted  in  the  cells  near  the  center  of  the  lobules,  and  in  the 
large  and  small  granules  within  the  cells.  When  the  color  is  less  intense, 
there  is  a  slighter,  more  diffuse  staining  of  the  whole  protoplasm.  Ne- 
crotic foci  are  stained  very  intensely;  the  latter  are  often  observed  in 
this  condition  foUowing  the  experimental  production  of  biliary  stasis 
in  rabbits  and  guinea-pigs  (Steinhaus  and  others),  or  following  similar 
experiments  in  dogs  (Pick  and  others)  (compare  page  429) .  _ 

With  the  microscope  it  is  usually  possible  to  recognize  bile-staining 

from  its  pecuhar  yellowish  tint.     On  the  addition  of  nitric  acid  Gmehn's 

color  reaction  is  characteristic  in  the  different  tissues.     It  must  not  be 

forgotten,  however,  that  if  the  tissue  is  hardened  with  alcohol,  the  bile- 

*  Vide  Kobert,  "  Intoxicationen,"  p.  140. 
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pigment  is  in  great  measure  dissolved;  whereas  if  the  organ  is  liardened 
in  sublimate  or  formalin  it  is  much  better  preserved. 

3.  Rust-colored  iron  pigment.  I  have  discussed  this  pigment  in 
the  preceding  section.  It  is  found  principally  or  exclusively  in  the 
periphery  of  the  lobules,  and  may  be  present  in  the  liver-cells  as  a  diffu.se 
or  a  granular  stain.  Sometimes  it  is  seen  in  the  other  ti.ssues,  and  usually 
in  the  form  of  coarse  graiuiles  or  collections  of  granules.  This  is  par- 
ticularly the  case  within  the  capillaries,  in  which  the  leucocytes  and 
epithelial  cells  inclose  the  iron  granules.  They  may  also  be  seen  in  the 
large  cells  that  come  from  the  spleen.  In  rare  instances  they  may  be 
found  within  the  leucocytes  in  the  lumen  of  the  veins,  a  fact  from  which 
we  must  assume  that  they  are  present  occasionally  in  the  free  blood- 
stream. Granules  are  also  found  that  give  the  iron  reaction  in  Kupffer's 
stellate  cells,  in  the  vessel-sheaths,  and  in  the  interstitial  connective 
tissues.  Some  of  the  colorless  constituents  of  the  protoplasm  also  give 
the  iron  reaction;  these  substances,  as  well  as  the  iron  compound,  are 
probably  combinations  of  iron  with  organic  bodies,  the  iron  being  present 
as  the  ferri-compound.  According  to  Auscher  and  Lapicque,  they  are 
a  colloidal  ferri  oxy hydrate,  Fe202,  SB.JJ  (?  Q.).  The  brown  pig- 
ment is  usually  found  in  conditions  in  which  large  quantities  of  blood 
are  destroyed,  either  by  extravasation  or  within  the  blood-stream,  so 
that  its  hemoglobin  or  its  iron  compounds  are  in  solution;  damaged 
blood-corpuscles  themselves  may  be  carried,  as  such,  to  the  liver. 

4.  Brown  pigment  is  seen  in  venous  hyperemia,  chiefly  in  the  center 
of  the  lobules  and  within  the  liver-cells  (Perls) ;  sometimes  it  responds 
to  iron  reactions,  and  may  be  identical  with  the  pigment  last  considered. 
Sometimes  it  is  not  changed  by  the  action  of  ammonium  sulphid.  It  is 
probably  derived  from  the  red  blood-corpuscles  that  make  their  exit 
through  the  stomata  of  the  distended  capillaries,  and  are  altered  in  the 
interstitial  tissues,  as  is  the  case  in  other  extravasations. 

In  a  case  of  aneurysm  of  the  hepatic  arter>-  that  ruptured  into  the  bile-passages 
I  found  isolated  red  blood-corpuscles  in  some  of  the  acini  within  the  liver-cells. 
Their  form  and  color  were  not  markedly  changed  The  hemoglobin  had  in  part 
been  converted  into  a  broA^Ti  pigment  that  gave  a  reaction  Avith  ammonmm  sulphid. 
In  this  instance  the  pressure  of  the  blood  had  forced  a  few  of  the  red  blood  corpuscles 
through  the  bile-capillaries  directly  into  the  liver-cells. 

5.  Malaria  pigment.  The  finely  granular  dark  broTMi  or  black  pig- 
ment that  is  formed  b}^  the  Plasmodium  malarias  in  the  circulating  red 
blood-corpuscles,  and  which  is  later  found  floating  free  in  the  blood- 
plasma,  is  arrested  in  the  most  various  capillary  areas,  particularly  in 
the  spleen,  the  liver,  and  the  bone-marrow.  This  process  is  analogous 
to  the  arrest  of  injected  cinnabar.  In  the  hver  this  pigment  is  never 
found  in  the  granular  cells  themselves,  but  exclusively  in  the  capillaries 
near  the  periphery  of  the  lobules,  and  in  the  connective  tissue  of  the 
blood-vessels.  Jacobson  has  also  observed  it  in  the  lumen  of  the  hepatic 
veins.  This  brown-black  malarial  pigment  is  distinguished  from  the 
brown  iron  pigment  of  the  liver  by  its  color  and  by  the  uniform  size  of 
its  granules.  It  does  not  give  iron  reactions,  is  insoluble  in  concen- 
trated acids,  but  disappears  in  potash  solutions  and  in  solutions  of  chlorid 
of  calcium  (Neumann).  Ammonium  sulphid  converts  it  into  a  reddish- 
brown  or  orange-colored  pigment,  which  ultimately  becomes  colorless. 
This  can  be  seen  in  microscopic  preparations  (Kelsch  and  Kiener). 

6.  The  pigment  of  melanotic  sarcomata.     This  pigment  colors  thick 
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masses  of  the  tumor  black,  though  microscopically  it  is  yellowish-brown. 
It  forms  granules  of  various  sizes  within  the  sarcoma  cells,  and  remains 
behind  as  a  granular  mass  after  the  cells  have  perished.  A  portion  of 
these  granules  may  be  carried  off  by  the  blood-current,  and  lodge  in  the 
liver,  the  spleen,  and  bone-marrow,  just  as  do  malaria  pigment  and 
cinnabar.  In  contradistinction  to  malaria  pigment,  sarcoma  melanin 
appears  to  be  particularly  soluble  in  the  blood-plasma  (possibly  after 
undergoing  some  modification).  Within  the  liver  this  pigment  is  found 
exclusively  in  the  capillaries  and  the  interstitial  connective  tissue;  never 
in  the  liver-ceUs.  Sometimes  it  is  present  in  such  enormous  quantities 
that  the  liver  appears  characteristically  colored  to  the  naked  eye  (com- 
pare Nolke  and  Hensen,  case  from  the  clinic  in  Kiel). 

The  pigment  deposit  changes  the  color  and  the  markings  of  the  liver. 
If  bilirubin  is  present,  the  general  shade  of  the  hver  will  be  bile-yeUow 
or  -green;  if  iron  pigment  is  present,  it  wall  be  rust-colored;  if  malaria 
pigment  is  present,  chocolate-colored.  The  outlines  of  the  lobules  are 
usually  more  distinct  because  the  pigment  is  not  evenly  distributed; 
thus  the  bile-pigment  and  pigments  formed  by  stasis  are  found  near  the 
center,  malaria  and  iron-pigments  near  the  periphery  of  the  lobules. 
Occasionally  several  pigments  are  present  at  the  same  time,  as,  for  in- 
stance, bile-pigment,  together  with  malaria  pigment,  or  pigment  from 
stasis;  malaria  mth  iron  pigment.  .  If  the  vascularity  of  the  organ  is  not 
uniform  and  the  deposit  of  fat  varies  in  different  parts,  and  if,  finally, 
there  is  a  development  of  interlobular  connective  tissue,  the  picture 
may  be  very  interesting. 

In  view  of  their  various  origin  the  significance  of  the  different  fiver 
pigments  varies.  These  differences  are  not  sufficiently  appreciated.  We 
must  not  forget  that  the  color  of  the  organ  is  only  one  of  the  many  ex- 
ternal symptoms,  and  may  be  the  same  when  caused  by  different  sub- 
stances. The  damage  caused  in  the  liver  by  pigment  deposits  is  apparently 
also  various.  When  the  deposit  is  bilirubin,  it  is  greater  than  if  it  consists 
simply  of  iron  (whether  owdng  to  the  bifirubin  or  to  other  bile-constitu- 
ents?). The  deposit  of  pigment  in  the  capillaries,  as  seen,  for  instance,  in 
malaria  or  in  melanotic  sarcoma  and  siderosis,  constitutes  a  mechanical 
obstruction  to  the  blood-stream,  interferes  with  the  nutrition  of  the  fiver- 
cells,  and  hinders  the  circulatory  stream  in  the  portal  system.  Of  much 
greater  importance  is  it  to  determine  whether,  in  addition  to  the  deposit 
of  pigment,  the  parenchyma  has  sufi^ered  injury,  or  whether  changes 
have  occurred  in  the  interstitial  connective  tissue,  as  is  the  case  especially 
in  malaria  and  chronic  stasis  of  bile. 

Many  clinicians  include  in  the  term  ''pigment  liver"  only  the  pig- 
mented malaria  liver,  the  so-called  "melanemic"  liver.  This  is  not 
only  a  one-sided  view,  but  an  incorrect  and  confusing  one,  because  rust- 
colored  pigment  is  frequently  found  side  by  side  with  the  brown  malaria 
pigment.  And  yet  the  former  is  found  in  altogether  different  diseases, 
as,  for  instance,  in  pernicious  anemia  and  diabetes.  Many,  if  not  all, 
of  these  forms  of  pigment  are  related  to  hemoglobin.  In  the  case  of 
bifirubin,  malaria  browm,  and  of  the  rust-colored  iron  pigment,  this 
relationship  has  been  estabfished.  In  addition  to  the  pigmentation  of 
the  liver,  other  organs  are  also  found  to  be  stained,  so  that  in  an  attempt 
to  explain  the  pathogenesis  of  this  condition  the  fiver  should  not  be 
considered  alone.  Experiments  have  been  directed  with  a  view  to  ex- 
plaining the  conversion  of  the  blood-pigment  in  extravasations,  in  arti- 
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ficial  plcllinra,  and   I'ollnwiii^   the   iiij^i'slion  ol'  iR-muglobiii,  and  ujjjjcar 
likely  to  throw  soim-  \\\i}\\   upon  tliis  question. 

Hi'inogloljiii  imvv  he  clisiiiteu;rulf(l  in  several  ways  so  tliat  dilTeront  suhstances 
are  generated:  (1)  Bilirubin,  wliieh  is  formed  in  l/lood-extravasations  a.s  well  as 
in  the  liver  (F.anglians,  Qiiineke).  (2)  Malaria  bruwn,  wliicli  is  forni(;d  within 
eircidatinj;  red  corpiiseles,  and  enters  the  plasma  as  soon  as  tlie  latter  disintegrate. 
Neither  pigment  eontains  iron;  the  iron  is  separated,  dis.solved,  and  is  in  part  carried 
to  a  distance  from  the  focus  of  pigmentation.  (3)  YcUdw  and  liniwn  piijmintu  of 
dilTerent  shades.  The.se  have  bi'en  found  particularly  in  sp(jntaneous  blood-ex- 
travasations, and  after  the  injection  of  blood  into  the  subcutaneous  cellular  tissues 
(Langhans,  t^"'"*'''^*') ;  also  in  the  lungs  (.M.  H.  .Schmidt).  These  [ligments  fre- 
([uently  appear  lus  granules,  particularly  within  the  leucocytes  or  li.xed  coHnective- 
ti.ssue  cells.  Sometimes  they  seem  to  bo  formed  directly  from  red  blood-cori)U.scle8, 
and  in  other  instances  hemoglobin  in  solution  is  taken"  up  by  the  cells  and  stored' 
lus  a  granular  material  (.M.  li.  Schmitlt,  Schurig).  In  certain  stag(3S  these  granules 
give  a  reaction  with  ammonium  sulphid;  one  wliich  may,  however,  al.so  be  obtained 
with  certain  colorle.ss  granules,  with  the  colorless  lirotoplasm  found  at  the  point  of 
extraviusation,  and  with  splenic  cells,  marrow-cells,  liver-eells,  leucocytes,  and  the 
connective-tissue  ceils  of  tiie  liver.  Some  of  the  ma.s.scs  that  give  iron  rea<-tion8 
are  ru.st -colored.  Neumann  has  groupetl  all  the.se  derivatives  of  rwl  bIood-corpu.scles 
that  give  iron  reactions  under  the  name  of  hemasiderin.  If  the  pomt  of  extravasa- 
tion is  examined,  it  will  be  found  that  the  iron  reaction  does  not  apfK'^r  for  several 
days,  and  that  later  it  then  decreases  in  intensity  (M.  B.  Schmidt) ;  so  that  in  the 
beginning  very  many,  and  later  an  increasing  number  of  browii  and  yellowish  granules 
are  fouiul  that  do  not  give  the  iron  reaction.  M.  B.  Schmidt  also  found  that  the 
iron  reaction  decreased  in  intensity  some  nine  weeks  after  the  injection  of  blood 
into  the  lungs.  It  is  probable  that  by  this  time  the  iron  is  dissolved  from  the  golden 
yellow  and  reddish-brown  granules  that  are  seen.  During  the  j^eriod  of  transition 
— that  is,  during  the  time  in  which  iron-containing  masses  apj^ear  and  disappear — 
the  intensity  of  the  iron  reaction  is  sliglit  in  tlie  i)rotoplasm  granules,  and  may  vary 
in  shade  from  a  very  light-green  to  black-green.  It  appears,  therefore,  that  "a 
considerable  number  of  substances  are  formed  in  blood-extrava-sations,  and  that 
these  differ  not  onl}^  in  color,  but  in  the  intensity  of  the  iron  reaction.  The  same 
observation  can  be  made  in  the  case  of  the  pigmentary  substances  found  in  the 
spleen,  the  bone-marrow,  and  the  liver,  and  of  the  colorless  ones  that  are  present 
and  give  an  iron  reaction  in  the.se  organs.* 

Recklinghaasen's  hemofuscin  belongs  to  this  group;  it  does  not  respond  to  the 
iron  reactions,  but  is  found  together  with  iron-containing  brown  pigments  in  many 
organs,  thus  presenting  the  condition  that  Recklinghausen  has  called  hemochroma- 
tosis, t 

v.  Recklinghausen  found  iron  pigment  only  in  the  glands  and  stellate  cells 
of  the  liver,  in  the  connective-tissue  cells  of  the  synovial  membranes  of  the  joints, 
in  serous  and  subserous  tissues,  in  superficial  cartilage  cells,  in  lymph-glands,  and 
vessel-sheaths;  but  not  in  the  glandular  cells  of  the  salivary  glands,  the  gastric 
and  intestinal  glands,  the  mucus-  and  sweat-glands,  nor  in  the  small  muscle-fibers 
of  the  intestine,  the  blood,  or  the  lymph-vessels.  All  the  latter  tissues  contained 
hemofuscin.  Other  observers  (Quincke,  Hintze,  Bu.ss)  have  .seen  the  iron  reaction, 
in  addition  to  hemofuscin,  in  the  heart-muscle,  the  glandular  cells  of  the  pancreas, 
of  the  salivary  glands,  of  the  hyjiophysis,  the  prostate,  the  thyroid,  the  epithelium 
of  the  choroid  jDlexus,  and,  to  a  slight  degree,  in  the  small  muscle-fibers  of  the  vessels. 
Hintze  calls  attention  to  the  fact  that  pigment  granules  sometimes  give  a  weak  iron 
reaction,  and  that  here,  as  in  the  extravasations,  transition  stages  are  seen  be- 
tween the  two  pigments;  for  this  reason  Recklinghausen's  strict  ilistinction  between 
hemosiderin  and  hemofuscin  cannot  be  maintained.  I  am  personally  very  much 
in  doubt  whether  the  last-named  stibstance  is  a  distinct  substance  of  itself,  or  whether 
it  is  a  collective  name  for  a  variety  of  substances.  While  local  staining  with  hemo- 
fuscin may  be  due  to  extravasation  of  blood,  we  are  not  justified  in  always  attri- 
buting general  hemochromatosis  to  the  hemorrhagic  diathesis,  as  does  v.  Reckling- 

*  The  pigment  grantiles  of  the  liver  stain  well  with  methyl-violet,  though  not 
all  with  equal  intensity,  and  form  a  dark  blue  color.  The  iron-bearing  leucocytes 
are  of  a  dull  grayish-blue,  and  the  splenic  granules  (pigment)  garnet-red  (Quincke). 

t  Hemofuscin  is  very  stable,  alcohol,  ether,  chloroform,  and  strong  acids 
exerting  no  iufiueuce  or  change  upon  it  (Buss). 
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hausen.  The  latter  condition  probably  originates  from  a  long-continued  process 
of  destruction  of  red  blood-corpuscles,  during  which  the  derivatives  of  hemoglobin, 
whether  they  contain  iron  or  not  (whether  they  are  pigments  or  chromogens),  are 
dissolved  in  the  circulation,  and  thus  reach  the  cells  of  the  various  organs,  where 
they  are  precipitated  as  a  finely  granular  deposit.  In  slight  degrees  of  this  hemo- 
lysis the  deposit  of  the  colorless  iron  as  well  as  of  the  brown  pigment  occurs  only 
in  the  liver,  later  in  the  spleen  and  bone-marrow ;  in  the  more  severe  degrees,  hemo- 
siderin or  hemofuscin  may  be  found  in  the  other  tissues. 

The  deposit  of  iron  and  of  pigment  usually  occurs  simultaneously,  but  not 
necessarily  so,  and  the  deposits  of  the  two  substances  do  not  follow  a  parallel.  The 
degree  of  hemolysis  can,  therefore,  only  be  determined  by  estimating  the  quantity 
of  both  pigments. 

The  deposit  of  pigment  in  the  hver  is  a  very  conspicuous  symptom. 
It  is  impossible,  however,  to  estimate  its  significance  correctly  with- 
out determining  the  nature  of  the  pigment,  and  without  studying  all 
changes  that  occur  in  the  body  as  well  as  those  that  take  place  in  the 
liver. 

What  we  have  already  said  with  regard  to  the  diagnosis  of  siderosis 
applies  also  to  the  diagnosis  of  pigment  deposits  during  life,  and  to  the 
significance  of  the  accompanying  changes  in  the  size-  and  the  consistency 
of  the  liver. 
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FUNCTIONAL  DISTURBANCES  OF  THE  LIVER. 

(Quincke.) 
e 

In  view  of  the  numerous  functions  performed  by  the  hver,  the  com- 
binations of  these  different  functions  must  vary  greatly  even  under 
physiologic  conditions.  In  the  light  of  the  conditions  that  influence 
these  functions,  moreover,  how  great  must  these  variations  be?  The 
amount  of  food  taken,  the  character  of  the  diet,  rest  and  exercise,  are 
probably  the  main  conditions.  In  addition,  the  different  ingredients  of 
the  food,  alkalies,  acids,  ammonia  salts,  spices,  alcohol,  etc.,  must  all 
be  considered ;  also  an  increase  or  a  decrease  in  the  biliary  secretion.  Any 
one  of  the  functions  may  be  excessive  or  may  be  reduced,  may  be  stimu- 
lated or  depressed. 

We  may  assume  that  deviations  from  the  normal  in  the  different 
liver  functions  occur  under  the  following  conditions:  (1)  After  anomaHes 
of  gastric  and  intestinal  digestion.  Anomalies  of  this  kind  will  influence 
biliary  secretion  and  internal  metabolism.  (2)  General  metabolic 
anomalies,  overfeeding,  plethora,  diabetes,  obesity,  gout,  as  well  as 
anemia  and  cachexia,  for  instance,  after  carcinomatosis,  may  any  or  all 
produce  qualitative  and  quantitative  changes  of  the  liver  function.  (3) 
All  febrile  and  many  infectious  diseases.  (4)  Psychic  and  other  nervous 
influences. 

In  the  last  three  groups  the  functional  disturbance  may  be  of  hepatic 
origin,  but  may  be  also  in  part  due  to  deviations  from  normal  metabolic 
processes  in  other  organs,  owing  to  which  the  Uver  is  secondarily  in- 
fluenced. As  usual  it  is  difficult  to  draw  a  strict  distinction  between 
physiologic  variations  and  pathologic  disturbances.  Functional  dis- 
turbances usually  precede  anatomic  changes,  and  play  a  definite  role 
in  the  etiology  of  many  diseases  of  the  liver  that  have  been  discussed 
above.  They  must  be  considered  in  the  prophylaxis,  the  treatment, 
and  the  after-treatment  of  these  conditions.  There  are  always  transi- 
tions from  purely  functional  disturbances  of  the  liver  to  congestive 
hyperemia,  hypertrophy,  and  fatty  degeneration;  in  considering  these 
anomalies  the  purely  functional  disturbances  of  the  early  stages  of  the 
condition  have  also  been  considered. 

In  the  treatment  of  gastrointestinal  diseases,  as  well  as  in  that  of 
diseases  of  metabolism,  functional  disturbances  of  the  liver  will  have 
to  be  considered  with  reference  to  therapeutic  principles. 

We  will  only  refer  to  these  functional  disturbances  of  the  liver  and 
to  their  significance.  As  a  matter  of  fact,  we  have  little  to  aid  us  in 
their  recognition,  aside  from  slight  changes  in  the  composition  of  the 
urine  and  the  stools.  Formerly,  and  even  to-day,  in  the  English  and 
French  literature,  certain  symptoms  have  been  directly  attributed  to 
disturbances  of  the  hepatic  function.  Among  these  are  a  yellowish, 
sallow  complexion,  a  feeling  of  pressure  and  fulness  in  the  epigastric 
and  right  hypochondriac  regions,  a  thick  yellow  coating  of  the  tongue, 
a  bitter  taste,  bilious  vomiting,  flatulency  and  heart-burn,  irregularities 
of  the  stool,  the  passage  of  very  light-colored  or  very  dark  feces,  and  of 
dark  urine  which  forms  a  large  sediment.  In  addition,  there  may  be 
headache  after  eating,  psychic  irritability,  etc. 

None  of  these  symptoms,  however,  demonstrates  conclusively  that  the 
hver  is  involved,  although  it  is  true  that  they  are  also  observed  in  many 
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disoasos  of  the  liver,  and  also  in  many  other  pathologic  conditions  that 
may  and  do  lead  to  involvement  of  the  liver.  It  is  confusing,  however, 
to  teach  old  theories  or  old  hypotheses  that  have  been  constructed  on  a 
false  basis,  and  it  is  not  proper  to  look  for  functional  disturbances  of  the 
liver  in  every  case  in  which  there  are  digestive  disorders.  On  the  other 
hand,  of  course,  we  cannot  insist  on  a  purely  anatomic  cla.ssification 
t)f  diseases.  It  is  just  as  erroneous  to  recognize  nothing  else  than  a 
catarrh  of  the  stomach  and  intestine,  and  to  discard  all  the  older  diag- 
noses of  gastricism,  weak  stomach,  dyspepsia,  and  diarrhea,  as  to  look 
for  functional  disturbance  of  the  liver  in  every  case  of  catarrh.  It  is 
probable  that  catarrhal  conditions  are  present  in  many  cases,  but  we 
are  not  as  yet  able  to  recognize  them  in  every  instance. 

Murchison :  "Functional  Derangement  of  the  Liver,"  London,  1874. 
Cayley,  in  Davidson :  "  Disea-ses  of  Warm  Climates,"  1893,  p.  637.   Vide  also  sections, 
General  Etiology,  p.  451;  Hyperemia,  p.  607;  and  Fatty  Liver,  p.  835. 


NEURALGIA  OF  THE  LIVER. 

(Nervous  Liver  Colic.) 
(Quincke.) 

The  term  neuralgia  of  the  liver  is  applied  to  the  occurrence  of  violent 
spasmodic  pain  in  the  region  of  the  liver  which  cannot  be  explained  on 
anatomic  grounds.  The  pain  resembles  gall-stone  colic,  is  as  violent, 
and  may  last  from  half  an  hour  to  several  hours,  or  even  several  days. 

The  patient  is  prostrated  by  the  pain,  very  much  excited,  restless, 
pale,  and  collapsed;  the  pulse  is  small  and  irregular,  but  may  either  be 
accelerated  or  retarded.  The  pain  starts  in  the  right  hypochondriac 
region,  and  may  either  remam  localized  strictly  in  the  region  of  the  liver 
(Fiirbringer)  or  may  radiate  like  the  t3'pical  coUc.  It  is  usualh'  increased 
by  pressure  on  the  liver.  In  the  case  reported  by  Talma  pressure  over 
the  region  of  the  gall-bladder  onh*  was  painful.  Sometimes  other  pres- 
sure-points are  also  painful — the  ovary,  the  kidneys,  the  uterus,  the  celiac 
plexus.  During  the  spasm  of  pain  vomiting  often  occurs,  though  never 
chills  or  a  rise  of  temperature.  Icterus  and  enlargement  of  the  liver, 
which  are  often  present  in  cholelithiasis,  are  also  absent  in  hepatic  neu- 
ralgia. 'VMien  they  are  reported  as  appearing  in  isolated  cases,  suspicion 
is  ahvays  aroused  that  the  case  was  not  purely  of  nervous  origin. 

The  attacks  of  pain  are  frequently  periodic,  and  may  occur  shortly 
before  menstruation  (Frerichs),  during  menstruation  (Pariser),  everv 
night .  every  six  weeks ,  or  every  three  months  (Fiirbringer) .  Cyr  observed 
a  cycle  of  attacks  occurring  twice  a  day  on  the  first,  second,  third,  eighth, 
and  fourteenth  days,  first  and  sixth  months.  The  cause  of  the  attack 
is  usually  not  discovered;  in  other  instances  menstruation,  psychic  ex- 
citement, social  excesses,  or,  in  some  people,  the  abuse  of  alcohol,  strong 
spices,  mustard,  pepper,  vinegar  (Beau),  or  tea  (Cussak)  can  be  made 
responsible. 

In  the  intervals  between  the  attacks  there  is  usually,  though  not 
always,  an  absence  of  pain. 

Frequency  of  Occurrence. — Xervous  hepatic  coUc  is  found  exclu- 
sively in  hysterical,  nervous,  and  usually  anemic  individuals,  conse- 
quently most  often  in  women,  and  particularly  in  young  girls.     In  cases 
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of  this  kind  other  symptoms  of  a  nervous  character  are  usually  present, 
as  intercostal  neuralgia,  or  facial  neuralgia,  and  these  may  alternate 
with  the  liver  colic,  or  may  later  take  its  place  entirely.  The  patellar 
reflex  is  frequently  exaggerated.  Spasms  of  different  kinds  may  appear 
independently,  or  together  with  attacks  of  liver  colic. 

Nature  of  the  Disease. — The  pathogenesis  of  these  pains  is  as  obscure 
as  in  other  forms  of  neuralgia.  They  have  been  attributed  to  irritation 
of  the  hepatic  plexus  originating  in  the  abdominal  sympathetic  and 
following  the  course  of  the  hepatic  artery;  they  have  also  been  ascribed 
to  spasms  of  the  bile-passages.  This  would  be  analogous  to  muscular 
spasm  of  other  hollow  organs.  This  view  is  strengthened  by  certain 
peculiarities  we  know  to  exist  in  gall-stone  colic.  If  this  explanation  is 
the  correct  one,  the  appearance  of  a  slight  icterus,  or  a  partial  obstruction 
to  the  flow  of  bile,  or  a  transitory  enlargement  of  the  liver,  might  still 
be  considered  symptoms  of  purely  nervous  colic.  The  connection  of 
the  attacks  with  the  ingestion  of  certain  substances  may  indicate  an 
idiosyncrasy,  with  analogies  in  the  cardialgia  following  ingestion  of 
lemons,  asthma  after  ipecac,  urticaria  after  crabs. 

Vasomotor  disturbances,  spasm  of  the  vessel- walls,  particularly  of 
the  hepatic  artery,  must  also  be  considered,  and  are  analogous  pictures 
to  that  of  migraine.  It  may  also  be  true  that  sensory,  motor,  or  vaso- 
motor nerves  may  be  involved,  as  in  other  organs. 

Diagnosis. — While  the  existence  of  nervous  colic  of  the  liver  is  un- 
questionably estabhshed  as  a  fact,  the  diagnosis  of  this  condition  must 
be  very  carefully  made,  and  particularly  when  we  remember  the  manifold 
appearances  that  an  attack  of  gall-stone  cohc  may  present.  Several 
authors  (Beau,  Cyr)  have  apparently  not  drawn  a  sufficiently  sharp 
distinction,  so  that  for  a  time  the  symptom-complex  of  nervous  colic 
was  either  forgotten  or  its  existence  denied. 

The  differential  points  between  gall-stone  colic  and  this  condition 
may  be  enumerated  as  follows :  the  disposition  of  the  patient ;  the  above- 
mentioned  primary  causes  of  the  attacks;  the  absence  of  icterus,  of  swell- 
ing of  the  liver,  and  of  concretions  in  the  stools;  the  periodicity  and 
limitation  of  the  pain  to  the  liver  region.  As  we  have  stated  above, 
none  of  these  symptoms  is  absolutely  diagnostic  (a  nervous  woman  may 
be  afflicted  with  gall-stones,  etc.).  If  several  of  these  factors,  however, 
are  present  together,  the  disease  is  probably  a  nervous  one.  Sometimes 
the  diagnosis  will  have  to  be  deferred  until  treatment  has  been  instituted 
for  cholelithiasis,  without  effecting  any  result.  As  the  pain  in  gall- 
stones is  only  partially  nervous  and  to  a  great  extent  inflammatory  in 
character,  the  absence  of  all  inflammatory  symptoms  in  a  given  case 
may  be  of  value  (a  palpable  or  percussible  tumor,  and  the  persistence  of 
pain  in  the  gall-bladder  in  the  interval  between  the  attacks). 

Treatment. — The  treatment  of  neuralgia  of  the  liver  should  be  di- 
rected with  a  view  to  improvement  of  the  general  health,  and  an  ameliora- 
tion of  the  general  nervous  condition.  The  mode  of  life  and  the  occupa- 
tion should  be  regulated,  and  bodily  exercise  and  the  diet  supervised. 
It  is  necessary  to  particularize,  especially  in  warning  against  the  different 
factors  that  may  cause  an  attack.  Thorough  regulation  of  the  intestinal 
functions  is  invaluable ;  massage  of  the  hepatic  region  and  of  the  abdomen 
is  sometimes  useful.  In  treating  the  attacks  the  selection  and  dosage 
of  narcotics  must  be  governed  by  the  general  condition  of  the  nervous 
system.     In  gall-stones  an  operation  is  indicated;  in  neuralgia  of  the 
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liver  it  should  of  course;  1)C'  avtndcd,  uud  the  diagnosis  is  particularly 
important  in  view  of  rendering  a  decision  in  regard  to  the  necessity  of 
operative  interference.  In  doubtful  cases  an  operation  has  been  per- 
formed, l)ut  the  possible  nervous  origin  of  the  colic  should  be  remembered, 
so  that  if  the  operation  reveals  negative  conditions  it  can  be  stopped 
in  time. 
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DISEASES  OF  THE  PORTAL  VEIN. 

(Quincke.) 

The  portal  vein  has  an  important  role  in  the  genesis  of  many  dis- 
eases of  the  liver  in  so  far  as  it  carries  many  noxious  agencies  to  the 
organ;  among  the  latter  portions  of  the  ingesta,  products  of  intestinal 
decomposition,  and  also  bacteria.  This  probably  explains  why  so  many 
diseases  of  the  parenchyma  of  the  liver  begin  in  the  periphery  of  the 
acini,  where  the  branches  of  the  portal  vein  dissolve  into  capillaries. 
It  also  explains  why  so  many  diffuse  diseases  of  the  liver  begin  in  small 
circumscribed  foci  in  the  interlobular  spaces.  In  so  far  as  other  diseases 
than  those  of  the  liver  are  caused  by  the  absorption  of  poisonous  prod- 
ucts from  the  intestinal  tract,  the  portal  vein  really  serves  as  the  entrance 
gate  for  all  these  toxic  substances,  so  that  Stahl's  old  proverb,  "  Venu 
portarum  porta  Tnalorum,"  is  justified,  even  though  originally  it  was 
based  upon  theoretic  speculation. 

Although  the  portal  vein  is  the  main  channel  for  the  entrance  of 
disease-producing  agencies,  it  is  itself  comparatively  seldom  affected, 
at  least  to  any  marked  extent.  It  is  possible  that  certain  functional 
disturbances  occur,  and  escape  recognition  owdng  to  the  protected  position 
and  the  difficulty  of  observing  lesions  of  this  vessel;  and  that  such  dis- 
turbances are  of  greater  significance  with  respect  to  diseases  of  the  abdo- 
men than  we  know.     Certain  facts  seem,  indeed,  to  indicate  this  as  true. 

The  portal  vein  and  its  branches  are  devoid  of  valves,  but  contain  a  strong 

internal  circular  musculature,  as  well  as  external  longitudinal  muscle-fibers.     In 

the  long  and  short  intestinal  veins  there  are  valves,  and  the  circular  musculature 

is  predominant.     The  latter  fibers  decrease  in  number  as  the  veins  converge  to 
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form  the  portal  vein,  and  ultimately  disappear  altogether  in  the  ramifications  of 
the  portal  vein  within  the  Uver,  so  that  the  latter  vessels  only  have  a  longitudinal 
musculature  (Koeppe).  The  muscles  of  the  wall  of  the  portal  vem  are  supplied 
by  the  splanchnic  nerve.  After  ligation  of  the  lower  thoracic  aorta  in  a  dog,  so 
that  the  amount  of  blood  present  in  the  portal  system  was  reduced,  P.  F.  Mall  has 
observed  a  narrowing  of  the  portal  vein  and  a  complete  disappearance  of  its  lumen 
if  the  splanchnic  nerve  was  irritated. 

Kronecker  determined  the  amount  of  blood  in  the  portal  vessels  of  the  intes- 
tinal canal  in  rabbits  (colorimetrically).  If  the  aorta  was  occluded  and  the  intestine 
massaged  gently,  and  then  the  portal  vein  hgated,  only  1  to  2  cm.  of  blood  were 
found.  If,  on  the  other  hand,  the  portal  vein  was  ligated  first  and  the  aorta  not 
closed  until  the  animals  had  begun  to  grow  weak,  the  vessels  of  the  intestine  con- 
tained from  14  to  24  cm.  of  blood;  that  is,  ten  times  as  much.  About  the  same 
amotmt  of  blood  remained  in  the  liver  after  ligation  of  the  portal  vein. 

These  experiments,  and  the  weU-kno-nm  changes  in  the  vascularity  of  the  whole 
intestinal  blood-vessel  system  during  hunger  and  during  digestion,  demonstrated 
that  both  the  capacity  and  the  lumen  of  the  total  portal  system  are  subject  to  great 
variations.  To  what  degree  this  change  actually  occurs  and  what  role  it  plays  in 
the  causation  of  abdominal  disturbances  of  a  nervous  character,  and  what  sig- 
nificance it  has  in  certain  diseases  of  the  liver,  we  do  not  know.  It  would  be  a  very 
interesting  and  important  matter  to  determine  this  point.  The  experiments  of 
Asp  and  others  demonstrate  that  irritation  of  the  splanchnic  nerves  causes  a  tlsb 
of  arterial  pressure,  but  this  can  only  in  part  be  attributed  to  an  increased  fiUing 
of  the  arteries  following  the  emptying  of  the  portal  system;  in  part  they  rnustbe 
explained  by  an  increase  of  the  general  tone  of  the  arteries  from  reflex  irritation 
of  the  splanclmics. 

Experiments  carried  on  by  the  Ludwig  school  (F.  Hofmann,  Tappeiner,  and 
others)  show  that  rabbits  die  a  few  hours  after  ligation  of  the  portal  vein.  At 
first  this  was  explained  by  assuming  a  plethora  of  the  portal  system;  the  theory 
was  formulated  that  the  animal  bled  to  death  into  the  portal  vein.  This  was  not 
tenable,  however,  because  Hofmann  found  only  30  %  and  Tappeiner  only  10  % 
of  the  total  blood  in  the  roots  of  the  portal  vein.  Kronecker  added  the  amoimt 
of  blood  present  in  the  liver,  but  even  -vrith  this  the  amount  of  blood  withdrawn 
from  the  general  circulation  is  not  stifficient  to  explain  death  after  hgation  of  the 
portal  vein.  Possibly  there  is  a  paresis  of  the  general  arterial  tree  from  reflex  irrita- 
tion; or  an  intoxication  following  the  obstruction  of  the  circulation  and  the  result- 
ing interference  with  the  nutrition  of  the  parts. 

I  refer  to  the  experiment?  of  Xencki  and  his  associates  on  page  406  to  demon- 
strate how  complicated  and  obscure  the  results  of  any  change  in  the  portal  blood 
may  be.  These  experiments  consisted  in  aUo-^ing  the  portal  blood  to  flow  into  the 
lower  vena  cava. 

In  the  light  of  our  present  knowledge  we  can  group  the  diseases  of 
the  portal  vein  as  follows :  First,  disturbances  of  the  blood-stream  follow- 
ing occlusion  and  narro-uing  of  the  stem  of  the  portal  vein  or  of  its 
branches ;  second,  inflammation  of  the  walls  of  the  portal  vein. 

OCCLUSION  AND  NARRO'^JTNG  OF  THE  PORTAL  VEIN. 

This  condition  may  be  caused  by: 

1.  Diseases  of  the  wall  of  the  portal  vein.  Acute  and  chronic  in- 
fianmiations  of  the  vessel-wall,  or  the  extension  of  a  neoplasm  by  con- 
tinuity, alter  the  endothehum  and  cause  the  formation  of  a  wall-thrombus 
which  may  narrow  or  even  occlude  the  lumen  of  the  vessel.  It  may 
develop  rapidly  or  slowly,  or  it  may  dissolve  away,  or  it  may  become 
thoroughly  organized.  If  the  latter  process  takes  place,  the  occlusion 
of  the  A'essel  may  become  permanent  (pylephlebitis  adheesiva).  This 
disease  of  the  venous  waU  is  analogous  to  arteriosclerosis,  but  not  as 
frequent  as  the  latter;  the  investigations  of  Sack  and  Wehnert  demon- 
strate that  it  is  not  as  rare,  however,  as  is  generally  believed.  The 
restilting  thrombi  and  vessel-occlusions  in  other  venous  areas  do  not 
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produce  any  sorious  consoc|ueiu'C's  when  then*  arc  free  urui-stoniotic  chan- 
nels. It  is  a  diflVrent  matter  in  the  case  of  the  pc^rtal  vein,  in  which 
chronic  phlebitis  seems  to  be  the  chief  cause  of  occlusion  of  the  vessel 
(see  statistics  of  Herrmann  of  cases  quoted  by  (lintrac,  Balfour  and 
Stewart,  Kaikem,  Morhead).  This  endophlebitic  thrombosis  may  begin 
in  the  main  trunk  of  the  portal  vein  itself  or  may  originate  in  the  splenic 
or  mesenteric  veins.     Occasionally  the  phlebitis  is  of  syphilitic  origin. 

2.  Compression  from  without.  This  may  be  brought  about  by 
tumors,  particularly  carcinomata,  starting  from  the  stomach,  the  pan- 
creas, the  mesentery,  the  retroperitoneal  glands,  or  the  liver  itself.  It 
may  also  be  due  to  enlarged  portal  lymph-glands  lying  in  close  proximity 
to  the  vessel.  These  glands  are  frequently  involved  in  cases  of  neoplastic 
growth  in  their  neighborhood  (carcinoma  or  tuberculosis).  Gall-stones, 
too,  may  compress  the  vessel,  if  situated  in  the  hepatic  or  the  common 
duct  (Key  and  Bruzclius).  Cicatricial  inflammation  in  the  neighbor- 
hood of  the  portal  vein  accomplishes  the  same  result;  this  condition 
is  frequently  caused  by  syphilis,  and  starts  in  the  hver  with  gumma 
formation.  The  syphilitic  process  may  involve  the  wall  of  the  vein 
itself.  Chronic  peritonitis  may  also  cause  the  formation  of  compressing 
adhesions,  particularly  in  tuberculosis  of  the  peritoneum  (Achard), 
duodenal  ulcers  (Frerichs),  or  infarction  of  the  spleen  (Osier).  Some- 
times these  circumscribed  inflammations  of  the  peritoneum  are  caused 
by  concretions  situated  in  the  gall-bladder  or  the  large  bile-ducts.  The 
very  nature  of  these  lesions  renders  it  probable  that ,  in  addition  to  pressure 
upon  the  venous  •wall,  alterations  should  occur  in  its  structure,  and  in 
this  way  cause  the  complications  of  thrombosis. 

These  lesions  are  generall}-  seen  in  that  part  of  the  portal  vein  that 
is  outside  of  the  liver;  less  frequently  in  one  of  its  main  branches,  or  its 
roots,  the  mesenteric  and  the  splenic  vein. 

3.  Slowing  of  the  blood-current,  as  in  the  case  of  other  veins,  aids 
in  the  formation  of  thrombosis.  As  narrowing  of  the  lumen  may  cause 
a  slowing  of  the  blood-stream,  it  constitutes  of  itself  a  cause  of  throm- 
bosis. Cirrhosis  of  the  liver  also  causes  slowing  of  the  blood,  which 
in  this  case  is  due  to  a  narrowing  of  the  capillary  area  (possibly  this  is 
the  cause  in  Case  2  of  Nonne).  A  general  lack  of  circulatory  power 
rarely  is  the  cause  of  the  above-named  lesions  in  the  portal  area,  though 
it  is  well  known  that  in  the  veins  of  the  lower  extremity  such  a  weak- 
ness may  lead  to  marantic  thrombosis  (Aureol;  Case  1  of  Nonne  is  very 
questionable).  It  is  possible  that  the  portal  vein  is  so  often  exempt 
because  it  is  never  at  rest,  there  being  a  constant  variation  in  the  swift- 
ness of  the  current  and  in  the  fulness  and  position  of  the  vessel,  o\\ing 
to  the  continual  peristaltic  action  of  the  intestine. 

4.  Changes  in  the  contents  of  the  portal  vein.  It  appears  that  the 
parasite  which  Uves  in  the  portal  system,  Distoma  haematobium  (see 
page  830),  possesses  very  httle  coagulative  power.  At  the  same  time, 
the  parasites  occasionally  occlude  one  or  the  other  branch  of  the  portal 
vein  by  mechanical  obstruction  followed  by  coagulation.  Inflammatory 
lesions  situated  in  the  portal  area  may  pour  their  products  into  the  por- 
tal vein,  and  in  this  way  increase  the  coagulabiUty  of  the  blood;  such  an 
increase  in  the  coagulabihty  is  apparently  present  in  pyemia  and  other 
severe  diseases.  We  do  not  understand  the  exact  cause  of  this  condition, 
and  it  is  quite  possible  that  it  forms  the  basis  of  some  obscure  cases  of 
portal  thrombosis  whose  etiology  is  unknown. 
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Experiments  by  Wooldridge  are  worthy  of  mention.  This  investigator  suc- 
ceeded in  causing  coagulation  of  the  blood  by  the  endovenous  injection  of  a  peculiar 
proteid  body,  obtained  from  the  thymus.  In  rabbits  such  an  injection  caused 
death  at  once;  in  dogs,  however,  coagulation  seemed  only  to  occur  in  the  portal 
system;  if  the  occlusion  is  complete,  death  will  of  course  occur.  If  smaller  quan- 
tities are  injected,  a  partial  coagulation  is  the  result,  followed  by  certain  lesions  of 
the  liver  which  will  be  discussed  presently. 

5.  It  need  hardly  be  stated  that  in  many  cases  of  thrombotic  occlu- 
sion of  the  portal  vein  the  cause  remains  unknown  (see  above). 

Anatomy. — Narrowing  of  the  portal  vein  may  vary  from  one  of  a 
slight  degree  causing  no  symptoms  to  complete  occlusion.  Compression 
is  frequently  associated  with  the  formation  of  thrombi.  The  thrombi 
show  the  well-known  changes  in  color,  consistency,  laminated  structure, 
etc.  Unfortunately  their  character  does  not  admit  of  our  drawing  any 
conclusions  with  regard  to  their  age,  this  fact  rendering  the  pathogenetic 
interpretation  of  the  individual  case  extraordinarily  difficult.  If  the 
thrombus  becomes  organized,  and  particularly  if  there  is  plastic  inflam- 
mation of  the  vessel-wall,  complete  organic  occlusion  of  the  vein  may 
result.  On  the  other  hand,  the  clinical  course  of  some  cases,  as  well  as 
analogous  findings  in  other  veins,  indicates  that  an  occlusion  may  retro- 
gress, and  that  reabsorption  and  contraction  of  the  thrombotic  material 
may  occur. 

Softening  of  the  thrombus  is  observed  with  particular  frequency  in 
inflammation  of  the  roots  of  the  portal  vein.  The  contents  of  the  latter 
may  themselves  form  a  thrombus,  or  small  particles  of  a  softened  throm- 
bus may  be  carried  on  into  the  liver,  and  cause  embohc  occlusion  of 
large  or  small  branches  of  the  portal  vein  within  the  organ.  Even  if  the 
thrombus  does  not  undergo  softening,  certain  mechanical  influences 
may  cause  a  transportation  of  coagulates  from  the  splenic  veins  (Frerichs) 
or  the  hemorrhoidal  veins  (Kohler)  to  the  liver.  If  a  carcinoma  per- 
forates the  wall  of  the  portal  vein,  numerous  carcinoma  nodules  may  be 
formed  in  the  liver.  In  other  cases  degeneration  of  the  carcinoma  does 
not  occur,  growth  taking  place  within  the  lumen  of  the  vessel,  and  ul- 
timately filling  it;  then  following  on  into  its  ramifications,  and  in  this 
manner  producing  very  peculiar  pictures. 

Whenever  thrombosis  is  present,  there  is  a  tendency  for  it  to  extend 
within  the  vessel.  This,  as  a  rule,  occurs  more  readily,  and  to  a  greater 
extent,  from  the  roots  and  the  stem  than  backward  from  the  branches 
into  the  stem. 

Any  or  all  of  the  changes  described,  however,  may  be  found  either 
in  the  main  portion  of  the  vessel  or  in  its  roots  or  branches. 

Other  processes  are  frequently  seen  in  the  liver  associated  with  occlu- 
sion of  the  portal  vein.  Among  them  may  be  a  proliferation  of  the 
connective  tissue,  either  circumscribed  (cicatrix)  or  diffuse  (in  the  form 
of  Laennec's  cirrhosis).  There  may  also  be  atrophy  of  the  liver  tissue; 
this  also  may  be  diffuse,  or  limited  to  one  lobe,  if  individual  branches 
of  the  portal  vein  are  alone  occluded.  In  the  latter  event  the  atrophic 
changes  are  often  severe.  The  changes  in  the  liver  may  either  be  a 
result  of  the  occlusion  of  the  portal  vein,  and  may  be  directly  due  to 
disturbances  of  nutrition;  or  extensive  narrowing  of  the  liver-capillaries 
may  occur  as  a  result  of  the  cirrhotic  process,  leading  to  secondary  nar- 
rowing or  thrombosis  of  the  large  afferent  vessel.  Both  interpretations 
have  been  advocated,  and  it  is  probable  that  in  certain  cases  the  first 
and  in  others  the  second  theory  is  the  correct  one. 
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Tho  following  statistics  have  rocently  licfn  oollected  \>y  Hi.rrrnunn  and  v.  Ber- 
mant.  Cases  in  which  the  liver  has  undergone  simple  atroj)hy  u.s  a  result  of  oerlu- 
sion  of  the  portal  vein  have  been  descriljfd  \>y  (lintrae  (tlirec  eases),  HcrUig  (two 
cases),  Leyclen  and  Waldenstrom;  others  with  eirrliotic  atropiiy  ljy  CJintrae  (two 
cases),  Botkin  and  ("arson.  If  only  siiiKJe  l)raneiies  of  tlie  [lortal  vein  are  oecluded, 
focal  lesions  may  develop,  wiiicli  resembU!  the  jicmorrlimiir  injnrrts  of  other 
organs,  in  tiiat  the  current  within  tlu-  hepatic  veins  runs  i)aekward,  so  to  speak, 
causing  hyjiereniia  in  the  alTected  area.  The  foci  are  wedge-shaf)ed  or  oval,  .-ind 
usually  extend  to  the  surface  of  the  organ;  they  vary  in  size  from  that  of  a  hazelnut 
to  a  whole  lobe.  In  the  beginning  they  are  distinguished  from  their  surroundings 
by  their  dark  red  to  brown  color,  and  are  outlined  clearly'  by  a  distinct  jagged  line. 
Generally  they  are  soft  (Koehler-Ortii,  two  cases;  Rattone,  Dreschfeld).  Later 
these  areas  are  depressed  jus  a  result  of  the  decrease  in  size  of  the  liver-cells.  They 
grow  pale  ami  undergo  cicatrization  (Rattone).  In  one  case,  reported  by  Bermant, 
the  whole  right  lobe  had  ilisappeared,  and  in  its  place  was  seen  a  cicatricial  mass 
about  as  large  as  a  hen's  egg. 

Ore,  and  later  Solowieff,  caused  experimental  narrowing  of  the  portal  vein,  and 
produced  contraction  of  the  liver,  a  decrease  in  the  size  of  the  hepatic  cells,  as  well 
as  an  increase  of  the  connective  tissue.  If  the  occlusion  of  the  portal  vein  was 
brought  about  suddenly,  death  occurred  in  from  four  to  twenty-two  hours.  The 
liver  was  found  engorged  with  blood,  its  cells  enlarged  and  cloudy.  In  some  of 
the  branches  of  the  portal  vein  coagula  were  found,  and  the  surrounding  liver  tissue 
was  seen  to  be  infiltrated  with  leucocytes. 

Other  observations  seem  to  show  that  occlusion  of  the  portal  vein  is  not  fol- 
lowed by  these  results.  Asp,  for  instance,  experimented  on  dogs,  and  found  that 
after  ligation  of  the  portal  vein  the  secretion  of  bile  was  decreased  but  not  stopped; 
so  that  it  appeared  that  the  amount  of  blood  carried  into  the  liver  through  the 
hepatic  artery  was  sufficient  to  maintain  the  secretion  of  bile.  Cohnheim  saw 
nothing  but  hyperemia  of  the  center  of  the  acini  in  a  case  of  diabetes  with  chronic 
thrombosis  of  the  portal  vein.  Thi.s  hyperemia  was  limited  to  the  areas  of  the  liver 
supplied  by  the  obstructed  portal  branches.  Cohnheim  and  Litten  attempted  to 
produce  artificial  embolization  in  the  liver  and  succeeded  in  obtaining  only  a 
natural  injection.  They  found  that  the  hepatic  artery  supplies  the  vessels  of'the 
bile-ducts,  the  walls  of  the  portal  vein,  and  the  hepatic  veins,  as  well  as  the  con- 
nective tissue  of  Glisson's  capsule;  that  the  veins  gathered  from  these  capillaries 
pour  their  contents  into  the  interlobular  branches  of  the  portal  vein ;  and  that  there 
is  only  a  slight  communication  between  the  arterial  capillaries  and  the  capillaries  of 
the  portal  vein.  This  finding  was  opposed  to  that  of  Chronchzewsky,  who  claims 
that  the  periphery  of  the  lobules  is  supplied  by  the  portal  vein,  the  center  by  the 
hepatic  artery.  When  arterial  blood  was  excluded  from  the  whole  liver  or  from  a 
lobe  by  ligation  of  the  hepatic  artery,  or  of  one  of  its  main  branches,  necrosis  of  the 
liver  and  of  the  lobe  occurred.  This  was  an  indirect  process  following  the  death  of 
the  wall  of  the  portal  vessels  and  the  disturbance  of  circulation  that  naturally 
resulted  therefrom.  (These  experiments  cannot  be  carried  on  in  the  dog  owing  to 
certain  anastomotic  connections,  but  they  are  possible  in  rabbits.)  After  necrosis 
of  the  lobe  had  occurred  the  animals  survived  for  two  or  three  days;  in  necrosis  of  the 
whole  liver,  for  twenty  hours.  Cohnheim  and  Litten  did  not  succeed  in  observing 
any  consequences  of  ligation  of  a  lobar  branch  of  the  portal  vein.  Litten,  it  is 
true,  states  in  a  subsequent  publication  that  he  observed  the  following  changes  in 
the  liver  after  he  had  produced  embolic  foci  by  the  injection  of  chromate  of  lead. 
The  cells  lost  their  nuclei,  and  here  and  there  atrophy  of  the  lobules  could  be  seen. 
Notwithstanding  the  emlDolic  occlusion  of  small  portal  branches  within  the  liver, 
and  a  deficient  filling  of  the  capillaries  in  these  areas,  changes  in  the  liver-cells 
themselves  could  not  be  seen.  Rattone  ligated  the  hepatic  artery,  and  produced 
embolization  of  branches  of  the  portal  vein.  He  noted  the  development  of  foci 
in  the  liver,  which  at  the  expiration  of  four  hours  appeared  pale,  and  after  seven 
hours  red,  and  resembled  hemorrhagic  infarcts.  No  liver  structure  could  be 
recognized  in  these  areas.  Rattone.  therefore,  from  his  injection  experiments 
assumes  that  the  hepatic  artery  also  supplies  the  capillaries  of  the  periphery  of  the 
lobules. 

There  can  be  no  doubt,  therefore,  that  occlusion  of  the  portal  vein 
or  of  one  of  its  main  branches  is  of  great  significance  to  the  entire  liver 
or  to  a  single  lobe,  and  we  see  that  atrophy  may  result,  leading  even  to 
complete  destruction  of  the  glandular  tissue.     The  connective  tissue  in 
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the  affected  area  seems  to  be  increased.  This  is,  however,  probably  a 
relative  increase,  while  as  a  matter  of  fact  it  merely  does  not  disappear 
as  rapidly  as  the  parenchymatous  structures;  in  other  cases,  possibly, 
there  may  have  been  some  proliferation  before  the  vessel  lesion  occurred. 
Cohnheim's  apparently  contradictory  observations  cannot  invahdate  the 
positive  results  obtained  by  him.  The  obstruction  of  circulation  which 
he  produced  was  not  of  sufficiently  long  duration,  and  was  too  circum- 
scribed. Occlusion  of  small  branches  of  the  portal  vein  that  supply  only 
a  few  lobules  will  allow  capillary  anastomoses,  so  that  the  nutrition  of 
the  parts  may  be  maintained.  If  large  branches  are  occluded,  however, 
this  process  is  insufficient.  It  may  also  be  true  that  defective  nutrition 
is  withstood  for  a  certain  length  of  time,  but  ultimately  slowly  leads  to 
atrophy,  with  a  simple  reduction  in  the  size  and  the  number  of  the  hepatic 
cells. 

It  is  possible  that  the  case  of  E.  Wagner  mentioned  on  page  639  is  one  of  atrophy 
following  disease  of  the  portal  vein,  though  the  author  rejects  this  interpretation. 

Connective-tissue  proliferation  will  be  more  readily  produced  in  an 
organ  that  is  not  sufficiently  nourished  than  in  a  healthy  one.  The 
direct  cause  of  this  proliferation  may  be  some  one  of  the  many  noxious 
agencies  that  are  carried  to  the  fiver  from  the  intestine.  It  will  depend 
on  the  character  of  the  anatomic  changes  whether  occlusion  of  the  vessel 
occurs  rapidly  or  slowly,  and  whether  collateral  branches  shafi  assume 
the  nutrition  of  the  affected  areas  or  not.  It  is  not  yet  determined  to 
what  extent  the  capillary  areas  of  the  hepatic  artery  communicate  with 
those  of  the  portal  vein,  and  to  what  extent,  therefore,  arterial  blood 
can,  under  certain  circumstances,  take  the  place  of  portal  blood. 

Heidenhain  mentions  certain  earlier  cases  reported  by  Abernethy  and  Lawrence 
in  which  collateral  passages  were  formed. 

In  one  case  mentioned  by  Cohn  the  arterial  stem  had  become  dilated,  so 
that  a  sufficient  amount  of  blood  was  carried  to  the  liver  by  the  hepatic  artery, 
maintaining  the  nutrition  of  the  gland,  and,  to  a  certain  extent,  the  secretion  of 
bile. 

It  is  also  possible  that  in  certain  cases  of  occlusion  of  the  portal  vein  itself  Sap- 
pey's  so-called  "accessory  portal  branches,"  wliich  empty  into  the  right  main  branch 
of  the  portal  vein,  carry  blood  to  the  liver. 

If  a  large  branch  of  the  portal  vein  becomes  suddenly  occluded, 
hemorrhagic  infarction  may  be  the  result.  At  the  same  time,  it  seems 
that  in  the  fiver,  as  in  other  organs,  the  backward  current  from  the  veins 
which  is  necessary  to  produce  a  hemorrhagic  infarct  occurs  only  under 
certain  conditions.  One  of  these  is  the  simultaneous  occlusion  of  the 
hepatic  artery  (Dreschfeld,  Koehler).  Necrosis  and  cicatricial  forma- 
tion may  undoubtedly  occur  without  the  existence  of  a  hemorrhagic 
infarct.  The  case  reported  by  Bermant  demonstrated  that  occlusion 
of  one  of  the  main  branches  of  the  portal  vein  is  sufficient  to  cause  com- 
plete atrophy  of  the  glandular  tissue;  in  this  case  the  branch  of  the 
hepatic  artery  leading  to  the  area  was  patent. 

Above  the  occlusion  or  stenosis  the  portal  vein  is  often  dilated,  or 
the  vessels  may  be  dilated  and  there  may  be  hyperemia  in  the  area  of 
the  portal  roots,  so  that  the  spleen  is  enlarged  and  even  indurated.  Fur- 
ther, there  may  be  parenchymatous  or  surface  hemorrhages  in  the 
mucous  membrane  of  the  stomach  and  intestine,  or  even  hemorrhagic 
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infarction  of  the  intestine.  The  hitter  lesions  occur  particularly  in  cases 
in  which  the  occlusion  occurs  nipitlly.  The  thrombosis  extends  back- 
ward into  the  mesenteric  veins. 

Symptoms. — Throml)otic  nurrowinj;  of  the  {jortal  vein  may  lead  to 
acute  symptoms,  which  are  either  superadded  to  those  of  some  prior 
disease  (cirrhosis  of  the  liver,  chronic  peritonitis,  tumors  of  the  abdo- 
men), or  may  appear  suddenly,  while  the  patient  is  apparently  in  per- 
fect health,  owing  to  the  fact  that  the  disease  of  the  vessel- wall  has 
n>mained  latent  up  to  then.  The  most  important  symptom  is  the 
sutlden  api)earance  or  the  rapid  increase  of  symptoms  of  stasis  in  the 
area  of  the  portal  roots.  The  disease  is  sometimes  ushered  in  and  char- 
acterized by  the  appearance  of  sudden  epigastric  pain  followed  by  vom- 
iting and  diarrhea,  and  the  passage  of  blood  from  the  mouth  and  bowel. 
Ascites  and  swelling  of  the  spleen  may  develop  in  the  course  of  a  few  da}'s. 
The  former  condition  causes  distention  of  the  abdomen,  edema  of  the 
lower  extremities,  and  a  dilatation  of  the  cutaneous  veins  of  the  abdomen. 
Sometimes  a  venous  network  and  edema  are  seen  to  surround  the  umbil- 
icus. If  the  ascites  increases  too  rapidly,  puncture  may  be  necessary. 
The  fluid,  however,  reaccumulates  with  great  rapidity.  If  in  spite  of  the 
ascites  it  is  possible  to  examine  the  hver,  and  if  the  organ  was  not  pre- 
viously diseased,  it  may  sometimes  be  determined  that  the  liver  decreases 
in  size  as  the  disease  progresses. 

Icterus  is  sometimes  present,  and  may  be  due  to  an  obstruction  of 
the  flow  of  bile  owing  to  compression  of  the  bile-ducts  by  the  throm- 
botic .and  inflamed  vein,  or  to  pressure  from  without,  together  with  that 
exerted  by  the  vein. 

In  isolated  cases  icterus  may  be  due  to  more  remote  causes.  Frerichs  has  formu- 
lated a  hypothesis  according  to  which  narrowing  of  the  portal  vein  causes  a  fall  of 
blood-pressure  in  the  hepatic  branches,  favoring  a  difTusion  of  bile  into  the  blood- 
vessels. Theoretically,  this  is  possible;  it  is  doubtful,  however,  whether  as  a 
practical  thing  these  circumstances  can  lead  to  icterus,  and  the  hypothesis  is  ren- 
dered still  less  probable  by  the  rare  occurrence  of  jaundice  when  narrowing  of  the 
portal  vein  is  known  to  be  present. 

We  have  no  means  of  estimating  the  decrease  in  the  biUary  secretion 
that  probably  occurs.  Possibly  the  reduction  in  the  degree  of  icterus 
seen  in  the  later  stages  of  the  disease  can  be  attributed  to  this  factor. 
If  hemorrhages  occur  into  the  intestine,  secondary  arterial  thrombosis, 
hemorrhagic  infarcts  of  the  intestinal  wall,  and  peritonitis  may  occur. 
The  pathologic  picture  then  assumes  the  features  of  acute  peritonitis, 
or  of  occlusion  of  the  intestine  (case  reports,  Boucin). 

In  some  instances  the  symptoms  of  narrowing  of  the  portal  vein  which 
set  in  so  acutely  gradually  subside,  only  to  reappear  at  a  later  period. 
These  changes  are  probably  due  to  A-ariations  in  the  size  of  the  thrombus 
which  are  caused  by  partial  resolution  and  contraction,  followed  again 
by  new  deposits. 

In  other  cases  of  nar^o^^•ing  of  the  portal  vein  the  symptoms  of  stasis 
develop  slowly  and  progressively,  so  that  the  disease  resembles  cirrhosis. 
A  differentiation  may  be  particularly  difficult,  since  both  conditions  may 
lead  to  a  reduction  in  the  size  of  the  liver,  and  also  because  such  a  reduc- 
tion need  not  necessarily  occur  in  cirrhosis.  The  only  symptoms  that 
are  fairly  characteristic  of  occlusion  of  the  portal  vein,  in  contradistinc- 
tion to  cirrhosis,  are  the  magnitude  and  the  obstinacy  of  the  gastroin- 
testinal hemorrhages,  and  the  rapid  formation  of  ascites. 
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We  must  remember,  however,  that  ascites  may  be  absent  even  in  complete 
occlusion  of  the  portal  vein.  This  is  the  case  in  the  event  of  abundant  and  repeated 
hemorrhages,  when  there  is  no  increase  of  the  pressure  in  the  portal  area  (Jastro- 
witz,  Borrmann) ;  or  when  collateral  branches  develop  and  carrj^  the  blood  into  the 
systemic  veins.  The  same  vessels  are  concerned  in  the  latter  process  as  in  cirrhosis 
of  the  liver.  As  compared  with  other  veins,  these  vessels  are  not  so  abundant,  nor 
can  they  be  so  readily  dilated.  The  principal  system,  the  hemorrhoidal  plexus, 
communicates,  on  the  one  hand,  with  the  portal  vein  through  the  superior  hemor- 
rhoidal vein,  and,  on  the  other,  with  the  vesical  plexus  through  the  middle  and  ex- 
ternal hemorrhoidal  vein ;  the  latter  commimicates  with  the  hypogastric  vein.  An- 
other anastomotic  connection  is  the  rudimentary  umbilical  vein,  and  its  branch  the 
paraumbilical  vein,  which  pass  along  the  ligamentum  teres  and  communicate  with 
the  vessels  of  the  abdominal  wall.  There  is  an  anastomosis  between  the  coronary 
vein  of  the  stomach,  and  the  esophageal  and  diaphragmatic  veins  of  the  gastro- 
epiploic vein,  and  between  the  mesenteric  vein  and  the  renal  veins;  also,  though 
not  constantly,  there  is  an  anastomosis  of  the  lumbar  and  renal  veins.  Finally, 
there  are  the  so-called  accessory  branches  of  the  portal  vein  (Sappey),  wliich  run 
from  the  porta  hepatis  through  the  suspensory  hgament  to  the  diaphragmatic  and 
epigastric  veins. 

The  digestive  functions,  even  aside  from  the  effect  of  the  hemorrhages, 
are  disturbed.  There  is  loss  of  appetite,  deficient  assimilation,  and  either 
retention  of  feces,  or  a  watery  diarrhea  that  often  reheves  the  engorge- 
ment of  the  portal  system. 

Owing  to  the  slight  absorption  of  fluid  and  to  the  transudation  into 
the  peritoneal  ca\'ity,  the  urine  is  decreased,  and  it  is  stated,  particularly 
by  French  authors,  that  it  occasionally  contains  sugar,  as  in  cirrhosis 
(glycosurie  alimentaire) .  This  is  due  to  the  fact  that  a  part  of  the  sugar 
ingested  is  carried  past  the  hver  by  the  collateral  veins  (see  page. 706). 
The  occlusion  of  a  branch  of  the  portal  vein,  even  if  it  leads  to  complete 
atrophy  of  the  portion  of  the  gland  supplied,  may  not  cause  any  symp- 
toms, because  the  remaining  portions  of  the  hver  may  hypertrophy  and 
may  vicariously  assume  the  functions  of  that  which  is  destroyed  (Ber- 
mant). 

The  condition  may  last  for  a  few  days  or  a  few  years.  If  there  is 
profuse  hemorrhage  and  rapid  disintegration,  the  disease  wiU  be  of  short 
duration;  the  more  rapidly  occlusion  occurs,  the  more  rapidly  will  the 
disease  progress.  Occlusion  of  the  portal  vein  never  occurs  as  rapidly 
in  human  subjects  as  in  experiments  on  animals;  the  chnical  course  of 
the  disease  is  likewise  never  so  rapid. 

It  appears  that  moderate  degrees  of  narrowing,  developing  slowly, 
can  be  well  borne  for  some  time,  even  though  they  ultimately  lead  to 
complete  occlusion  of  the  vessel.  Striimpell  mentions  a  case  that  lasted 
for  six  years  and  in  which  fifteen  punctures  were  performed;  Leyden 
and  Alexander  report  similar  cases.  A  large  number  of  instances  are 
on  record  in  which  the  course  of  the  disease  showed  variations;  these 
occupy  an  intermediate  position. 

The  following  case  reported  by  Dreschfeld  is  a  very  peculiar  one:  There  was 
pylephlebitis  portalis  in  a  man  of  forty-eight,  which  led  to  the  formation  of  hemor- 
rhagic infarcts.  The  disease  lasted  for  five  weeks,  and  was  characterized  by  the 
appearance  of  icterus,  fever,  chills,  ascites,  diarrhea,  and  vomiting  of  blood.  I 
assume  that  syphilis  of  the  portal  vein  and  of  the  portal  cellular  tissue  was  the  cause 
of  the  trouble  (Q.). 

The  prognosis  of  portal  narrowing  is  always  unfavorable,  although 
it  is  not  absolutely  bad.  Cases  that  are  due  to  the  presence  of  syphi- 
litic gummata  or  to  pylephlebitis  syphilitica  may  be  cured;  it  is  also 
possible  that  such  cases  as  are  due  to  intestinal  ulceration,  cholelithi- 
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asis,  or  infiaiimiatory  coiiiprcssioii  tiiuy  he  relieved  by  treating  the  pri- 
mary disease. 

Treatment  is,  as  a  rule,  palliative  and  direc^ted  toward  removing  some 
of  the  consequences  of  portal  narrowing;  it  is  similar  to  the  treatment 
of  cirrhosis  of  the  liver  in  this  respect;  it  is  possible  to  relieve  the  engorge- 
ment of  the  jiortal  system  by  well-selected  laxatives  and  j)urges;  ascites 
can  be  n-lievetl  by  puncture.  It  is  well,  however,  to  postpone  the  latter 
operation  as  long  as  possible,  because  in  this  disease  the  ascitic  fluid  has 
a  great  tendency  to  return  within  a  sliort  time. 

In  syphilitic  cases  a  course  of  iodin,  and  especially  of  mercury,  should 
be  instituted,  and  an  amelioration  or  a  cure  of  the  disease  be  attempted  in 
this  wa}',  so  long  as  gummata  or  gummatous  inflammations  of  the  walls 
of  the  vein  are  present.  If  the  occlusion  of  the  portal  vein  is  due  to  an 
organized  cicatricial  mass,  treatment  will,  of  course,  be  altogether  in  vain. 


INFLAMMATION  OF  THE  PORTAL  VEIN. 
Pylephlebitis. 

1.  Chronic  Pylephlebitis. — The  w^all  of  the  portal  vein,  as  of  any- 
other  vein  of  the  body,  may  undergo  a  degeneration  similar  to  that  of 
arteriosclerosis  in  the  arteries;  it  is  characterized  by  a  thickening  of 
the  intinia  with  impairment  of  its  elasticity  and  degeneration  and  cal- 
cification of  the  media.  Phlebosclerosis  of  this  character  frequently 
develops  from  unknown  causes;  it  may  be  the  starting-point  of  throm- 
botic occlusion  of  the  portal  vein,  as  described  in  the  preceding  section. 
Chronic  inflammatory  thickening  of  the  walls  of  the  portal  vein  has  also 
been  found  in  cases  in  which  some  inflammator}^  process,  caused  by  the 
presence  of  gall-stones,  has  extended  into  adjacent  tissues,  or  in  which 
the  inner  surface  of  the  vessel  is  irritated  by  the  Distomum  hgematobium. 
This  parasite  is  frequently  found  within  the  portal  vein  and  in  large 
numbers  (see  page  829).  Syphilis  may  also  cause  changes  in  the  walls 
of  the  portal  vein,  consisting  in  circumscribed  gummatous  inflammation. 
In  the  new-born,  syphilis  frequently  causes  stenosis  of  the  umbihcal 
vein  from  endophlebitis  (Oedmannsson,  Winckel) ;  or  there  may  be  P3'le- 
phlebitis  and  thickening  of  Ghsson's  capsule  around  the  larger  branches 
of  the  portal  vein  within  the  liver  that  leads  to  narrowing  of  the  lumen 
of  the  portal  vein,  of  the  branches  of  the  hepatic  artery,  and  of  the  bile- 
ducts  (Schiippel).  Weigert  has  described  tuberculosis  of  the  walls  of 
the  portal  vein. 

All  these  diseases  of  the  portal  vein  lead  to  a  decreased  elasticity  and 
to  an  impairment  of  the  vasoconstrictor  and  dilator  powers.  They 
frequently  cause  the  formation  of  solid  mural  thrombi,  which  may  be- 
come organized  or  enlarged,  and  either  reduce  the  lumen  of  the  vessel 
or  bring  about  complete  occlusion  (pylephlebitis  adhoesiva).  We  have 
already  discussed  the  symptoms  of  this  chronic  form  of  inflammatory 
stenosis. 

2.  Acute  Pylephlebitis.  —  (Pylephlebitis  Suppitrativa,  Ulcerosa.) 
Acute  inflammation  of  the  main  trunk  of  the  portal  vein  may,  in  rare 
cases,  be  caused  by  the  presence  of  some  sharp  foreign  body  that  pene- 
trates the  wall  of  the  intestine,  and.  entering  adjacent  tissues,  reaches 
the  portal  vein  (fish-bones,  Lambron,  Winge;  wire,  von  Jau).  The 
inflammation  may  extend  to  the  stem  of  the  portal  vein  from  an  en- 
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capsulated  purulent  exudate  (Schonlein),  or  from  -a  lymph-gland  that 
has  undergone  purulent  degeneration. 

More  frequently  the  inflammation  starts  from  the  roots  of  the  portal 
vein,  or  from  suppurative  foci,  or  from  ulcers  in  the  intestinal  tract. 
Typhlitis  and  diseases  of  the  appendix  are  particularly  important  in 
this  respect.  Further,  the  different  forms  of  ulceration  of  the  colon 
(dysentery,  typhoid,  tuberculosis),  diseases  of  the  rectum  and  of  its 
vicinity,  as  hemorrhoids,  carcinoma,  fistula,  mechanical  injuries  in- 
flicted during  the  administration  of  an  enema,  and  during  operations 
in  this  region.  Pylephlebitis  may  also  start  from  the  A'enous  plexuses  of 
the  bladder  and  the  uterus.  Ott  describes  a  case  of  this  kind  occurring 
during  the  puerperium.  Gastric  ulcers  are  rarely  the  starting-point  of 
pyleplilebitis,  not^^ithstanding  their  situation  (Bristowe,  West,  Son- 
sino).  This  is  probably  due  to  the  fact  that  they  rarely  suppurate. 
Frerichs  (ii,  page  394)  and  others  have  seen  pylephlebitis  start  from 
an  abscess  of  the  spleen,  Leudet  from  a  glandular  abscess  of  the  mesentery, 
Chvostek  from  a  purulent  pancreatitis.  In  the  new-born  infection  of 
the  portal  vein  sometimes  starts  from  the  umbilical  vein  after  it  is  cut. 
Focal  diseases  of  the  liver  may  extend  by  direct  continuity  to  neighboring 
branches  of  the  portal  vein  and  cause  inflammation,  for  instance,  abscess, 
or  ulceration  of  the  bile-passages  as  a  result  of  concretions.- 

Anatomy.  — The  suppurative  processes  that  cause  inflammation  of 
the  portal  vein  are  probably  without  exception  of  bacterial  origin.  They 
extend  to  the  outer  surface  of  the  wall  of  the  vein,  usually  first  involving 
a  small  intestinal  or  mesenteric  vein.  The  vessel-wall  becomes  thickened, 
injected,  and  infiltrated  vaxh.  cells;  finally,  some  small  area  in  the  intima 
is  perforated,  or  thrombotic  occlusion  of  the  vessel  occurs,  followed  by 
bacterial  disintegration  of  the  thrombus.  By  continuity,  or  by  diffu- 
sion of  bacterial  products,  the  thrombus  may  extend  centrally  up  the 
lumen  of  the  vein,  and  in  this  manner  reach  the  stem  of  the  portal 
vein.  Or,  on  the  other  hand,  fragments  of  the  softened  thrombus  may 
become  loosened,  and  may  be  carried  centrally  until  they  lodge  at  some 
point  in  the  portal  vein,  or  in  some  intrahepatic  branch  of  this  vessel. 
\\1ierever  these  emboUc  masses  lodge,  they  form  the  starting-point  of 
new  thrombi  and  new  suppurative  processes.  The  latter  do  not  involve 
the  thrombus  alone,  but  extend  to  the  inflamed  and  thickened  vessel- 
wall,  and  further  into  the  surrounding  tissues.  In  this  manner  it  may 
happen  that  the  roots,  the  stem,  and  the  branches  of  the  portal  vein 
are  filled  over  large  areas  with  pus;  that  their  walls  are  thickened  and 
infiltrated  with  pus,  and  may  become  ulcerated  or  even  perforated. 
These  portions  of  the  vessel  are  separated  from  others  that  still  carry 
blood  by  a  solid  thrombus  that  is  attached  to  the  vessel-wall.  In  the 
case  of  smaller  veins  this  occlusion  near  the  primar}^  disease  focus  may  lead 
to  organization  and  to  definite  occlusion.  Cases  of  this  kind  are  never 
recognized.  In  the  majority  of  cases  this  protective  waU  mil  only  partly 
and  incompletely  fulfil  its  mission,  so  that  coagulation  proceeds  from 
this  point;  the  puriform  softening,  mth  loosening  of  emboHc  fragments, 
continues.  If  fluid  pus  enters  the  blood,  the  inflammatory  material 
is  more  finely  distributed,  becomes  lodged  in  the  capillaries  of  the  hver, 
and  in  this  manner  causes  the  formation  of  numerous  small  abscesses; 
larger  emboH,  on  the  other  hand,  usuaUy  cause  the  formation  of  a  sohtary 
abscess.  According  to  the  character  of  the  primary  focus,  the  secondary 
ones  TN-ill  be  purulent  or  gangrenous. 
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Acute  pylcphk'l)itis  beginning  in  the  branches  or  tlie  stem  of  the 
portal  vein  rarel>'  shows  a  tendency  to  form  thrombi  in  a  direction  opposed 

to  the  blood-stream. 

Symptoms. — As  long  as  the  inflammation  is  limited  to  the  wall  of 
the  vein,  no  other  symptoms  except  those  caused  by  the  primary  disease 
are  noticed.  As  soon  as  the  thrombus  forms,  or  as  soon  as  it  begins 
to  soften,  symptoms  appear.  Mechanical  disturbances  following  occlu- 
sion of  the  vessel  are  not  important  in  acute  pylephlebitis,  and  may 
be  altogether  absent.  The  general  symptoms  of  pyemia  are  particu- 
larly conspicuous — namely,  an  irregular  fever  with  high  excursions, 
chills,  sweats,  collapse,  and  temperature  remissions  below  normal.  As 
in  other  forms  of  jniephlebitis,  these  general  .symptoms  do  not  appear 
for  some  time  after  the  inflammation  of  the  vessel  has  occurred.  This 
rule  also  applies  when  symptoms  are  present  of  softening  of  the  thrombus, 
and  in  secondary  suppuration  in  the  Uver. 

Occasionally  local  symptoms  in  the  abdomen  designate  the  origin 
of  the  pyemia;  thus  there  may  be  pain  in  the  region  of  the  cecum  or 
the  spleen.  If  this  was  present  before  the  other  symptoms  apoeared, 
it  may  become  exacerbated  as  soon  as  pylephlebitis  occurs,  probably 
as  the  result  of  slight  peritonitis.  The  spleen  is  usually  enlarged  as  a 
result  of  inflammation,  as  in  any  case  of  pyemia;  occasionally  there  is 
hyperemia  from  stasis,  particularly  if  the  portal  vein  is  extensively 
occluded.  There  may  also  be  parenchymatous  swelling  of  the  liver, 
with  enlargement  of  the  organ;  or,  in  cases  that  last  long,  there  may  be 
abscesses.  These  may  either  be  nmiierous  and  small,  so  as  to  cause  a 
uniform  enlargement  of  the  organ,  or  single  large  abscesses  and  cause  a 
circumscribed  swelling. 

Icterus  is  not  constantly  found  in  pylephlebitis.  If  it  is  present,  its 
intensity  varies,  and  its  pathogenesis  varies  in  different  cases.  Some- 
times it  is  due  to  pyemia;  at  others  it  is  due  to  stasis  from  compression, 
or  from  infianmiatory  swelling  of  the  bile-channel  walls.  There  is  gener- 
ally some  disturbance  of  digestion,  lack  of  appetite,  vomiting,  or  diar- 
rhea. If  these  symptoms  are  not  caused  by  the  primary  disease,  they 
may  be  considered  the  results  of  pyemia,  or  of  the  interference  vriXh.  the 
blood-current  in  the  portal  area,  or  of  peritonitis.  The  latter  comphca- 
tion  frequently  develops  from  an  extension  of  the  inflammation  by  direct 
continuity  from  the  portal  vein.  Peritonitis  is  localized  in  the  beginning, 
but  may  become  general  as  the  disease  progresses. 

O^sing  to  the  rapidity  vnXh.  which  the  disease  begins  and  develops, 
the  purely  mechanical  results  of  disturbances  of  the  portal  blood-stream 
are  rarely  seen,  as.  for  instance,  ascites,  and  dilatation  of  the  veins  in 
the  umbilical  region.  Toward  the  end  of  the  disease  there  may  be  bloody 
evacuations  as  a  result  of  infarction  of  certain  portions  of  the  intestine. 

The  urine  is  scanty  and  may  contain  albumin  or  indoxyl. 

Course. — It  is  probably  impossible  to  determine  the  true  beginning 
of  the  inflammation  of  the  vein  during  life.  The  first  s^-mptoms  that  we 
notice  are  those  of  the  general  infection,  which  may  develop  either  spon- 
taneously, or  be  consecutive  to  the  primary  local  disease  of  the  cecum, 
etc.  In  many  instances  the  primary  disease  seems  to  be  cured,  and 
s^Tnptoms  of  pyemia  fail  to  develop  for  several  weeks,  lasting  usually 
from  two  to  six  weeks ;  less  frequently  for  several  months. 

Diagnosis. — The  pathologic  picture  of  purulent  pylephlebitis  corre- 
sponds, on  the  one  hand,  with,  that  of  pyemia;  on  the  other,  with  that 
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of  abscess  of  the  liver.  As  a  rule,  only  the  diagnosis  of  pyemia  can 
be  found  from  the  objective  symptoms;  its  origin,  however,  remains 
obscure,  or  can  only  be  guessed  at  from  the  history.  In  other  instances 
the  primary  focus  is  still  demonstrable,  or  can  be  determined,  on  careful 
examination,  by  such  symptoms  as  local  pain,  etc. 

It  is  impossible  to  formulate  a  clear  distinction  between  abscess  of 
the  liver  and  this  condition,  either  diagnostically  or  pathogenetically, 
owing  to  the  fact  that  every  metastatic  abscess  of  the  hver  is  caused 
by  a  perforating  inflammation  of  a  small  vein.  It  is  due  to  this  that 
we  see  transitions  from  simple  hectic  pus-fever  to  most  pronounced 
pyemia.  The  source  of  the  latter  is,  however,  always  anatomically 
demonstrable  in  the  region  of  the  portal  vein.  Secondary  pus  foci  are 
rarely  found  in  the  greater  circulation,  because  the  hver  forms  a  pro- 
tecting wall  against  the  transportation  of  pus. 

Local  hepatic  symptoms  are  less  frequently  seen  in  the  very  acute 
cases  than  in  the  slow  chronic  variety. 

The  prognosis  of  pylephlebitis,  when  once  distinctly  diagnosed,  must 
usually  be  a  fatal  one.  At  the  same  time,  it  is  possible  that  an  acute 
nongangrenous  inflammation  of  the  stem  of  the  portal  vein  might  be 
reheved,  in  case  the  primary  focus  of  inflammation  should  subside  and 
the  thrombus  be  reabsorbed.  It  is  even  possible  that  purulent  embolic 
phlebitis  of  a  branch  of  the  portal  vein  might  be  cured  in  the  same  manner 
as  dysenteric  abscess  of  the  liver  (a  condition  genetically  related  to  this 
condition),  provided  the  primary  focus — as,  for  instance,  an  inflamma- 
tion in  the  region  of  the  vermiform  appendix — is  treated  surgically  and 
in  good  time. 

Treatment. — From  a  prophylactic  point  of  view  the  correct  treatment 
of  all  diseases  that  may  lead  to  pylephlebitis  is  important,  as,  for  in- 
stance, the  early  opening  of  pus  foci  in  the  region  of  the  vermiform  ap- 
pendix, and  of  periproctic  abscesses,  the  careful  treatment  of  hemor- 
rhoidal phlebitis,  strict  asepsis  of  the  umbilicus  in  the  new-born  and  in 
aU  operations  of  the  rectum.  It  is  certain  that  many  cases  of  phlebitis 
have  of  late  been  prevented  by  these  precautionary  measures. 

Even  when  pyemia  is  already  pronounced  these  precautions  should 
not  be  neglected.  If  the  primary  focus  can  be  removed,  and  the  secondary 
abscesses  in  the  liver  incised  and  evacuated,  some  cases  may  be  cured, 
as  in  other  instances  of  pyemia.  Treatment,  of  course,  can  only  be 
paUiatiA^G  and  symptomatic;  drugs  belonging  to  the  class  of  roborants, 
excitants,  and  narcotics  should  be  used.  I  think  that  the  old-fashioned 
decoction  of  Peruvian  bark  is  more  useful  in  these  cases  than  quinin, 
antipyrin,  and  similar  febrifuges. 

Among  other  pathologic  changes  of  the  portal  vein  may  be  men- 
tioned : 

Dilatation  of  the  stem  of  the  portal  vein  has  been  noted  above  an 
old  stenosis  that  has  not  completely  obliterated  the  vessel  (Virchow  *) ; 
in  this  case  the  wall  was  thickened,  and  the  involved  area  resem- 
bled an  arterial  aneurysm.  The  portal  vein  may  be  dilated  to  its 
roots,  and  the  vessel  may  be  tortuous.  Cirrhosis  may  also  cause  dila- 
tation of  the  vessel  from  stasis.  Sometimes  this  condition  will  lead  to 
collateral  dilatation  of  the  esophageal  veins,  and  the  formation  of  sub- 

*  Virchow,  Verhandl.  der  phys.-med.  Gesellsch.  zu  Wurzburg,  Bd.  vii,  p.  21.  Ex- 
tracted by  Schiippel,  loc.  cit.,  p.  781. 
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mucous  varicos.     'I'hc  latter  may  burst  and  cause  fatal  hcinorrhages  (see 
pages  707,  7(J.S). 

Varicose  dilatation  of  the  sulmmcous  veins  of  the  intestine  (Uokitan- 
sky,*  Tliierfelder,t  Neelsen,J  and  Koster^).  These  were  a.s  large  as 
grains  of  wheat  or  peas,  or  even  cherries,  and  sometimes  reseml)lcd 
mulberries,  owing  to  the  tortuous  character  of  the  veins.  Sometimes 
they  were  gathennl  in  bunches  of  dozens  or  hundreds,  and  usually  were 
liniit(>(l  to  certain  portions  of  the  intestine,  either  the  colon,  the  jejunum, 
or  the  upper  part  of  the  ileum,  and,  in  one  case,  the  whole  intestine  (here 
they  \\ere  smaller).  Koster  reports  two  cases  of  sul)serous  varices  in 
snuiU  areas  of  the  colon,  and  in  the  pyloric  end  of  the  stomach.  fJce 
describes  varicose  veins  of  the  gastric  mucosa  as  thick  as  a  goosequill, 
and  some  of  them  thrombosed.  ||  There  was  no  obstruction  of  the  blood- 
stream in  any  of  these  cases,  so  that  it  is  probable  that  they  were  formed 
by  local  disease  of  the  walls.  Neelsen  believes  that  the  lesions  were  due 
to  atrophy  from  inactivity  of  the  musculature  of  the  veins  following 
some  disturbance  in  its  innervation.  These  varices  caused  no  clinical 
symptoms,  but  occasionally  produced  hemorrhages. 

Rupture  of  the  poHal  vein,^*  either  of  its  stem  or  of  one  of  its  main 
roots,  may  occur  spontaneously,  and,  of  course  also  as  the  result  of  trauma. 
It  is  probable  that  in  such  cases  there  is  some  circumscribed  lesion  of 
the  wall.  Frerichs  in  one  case  (a  drunkard)  saw  fatty  degeneration  of 
the  wall;  Vesal  in  another  case  perforation  of  the  vessel  by  an  abscess 
of  its  wall.  Perforation  occurred  either  into  the  abdominal  ca\'ity  or 
between  the  layers  of  the  mesentery,  sometimes  inuiiediately  after  a 
meal.  Sometimes  the  patient  has  complained  of  a  sensation  as  if  some- 
thing had  torn  in  the  upper  region  of  the  abdomen.  If  perforation 
occurs  into  the  peritoneal  cavity,  death  follows  rapidly  from  internal 
hemorrhage.  If  rupture  occurs  between  the  layers  of  the  peritoneum, 
the  patient  may  survive  for  two  days. 

For  parasites  of  the  portal  vein  see  page  829;  for  carcinoma,  see  page 
777.  Either  condition  may  result  in  the  occlusion  of  the  blood-stream 
and  cause  various  disturbances. 

A  remarkable  anomaly  has  been  reported  by  Abemethy  ft  occurring  in  a  child, 
the  portal  vein  entering  the  lower  vena  cava  in  the  neighborhood  of  the  right  renal 
vein.  Aside  from  the  fact  that  the  stem  of  the  portal  vein  is  absent,  this  anasto- 
mosis corresponds  to  Jacobson's  vein  in  birds,  and  to  the  so-called  von  Eck  fistula 
that  Pawlow,  Nencki,  and  their  associates  created  experimentally. 
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DISEASES  OF  THE  HEPATIC  ARTERY. 

Aside  from  aneurysms  of  the  hepatic  artery,  which  are  compara- 
tively rare,  we  know  very  little  of  the  pathology  of  this  vessel.  We 
have  already  discussed  the  peculiarities  of  the  blood-stream  within  the 
liver  (see  page  615),  and  especially  in  cases  in  which  the  portal  vein  is 
diseased  (see  page  885).  The  latter  vessel  and  its  capillaries  may  be 
termed  a  functional  system,  whereas  the  hepatic  artery  furnishes  blood 
for  the  nutrition  of  the  connective-tissue  structures,  the  walls  of  the 
blood-vessels  and  the  bile-passages.  "WTierever  there  is  new  formation 
of  connective-tissue  the  capillaries  of  the  hepatic  artery  are  implicated. 
This  is  particularly  the  case  in  cirrhosis  (Frerichs).  The  hepatic  artery 
also  sends  vessels  into  neoplasms,  so  that  in  large  carcinomata  there  may 
be  dilatation  of  the  main  stem  of  this  vessel  (Frerichs). 

As  we  have  demonstrated  above,  the  capillary  blood  of  the  hepatic 
artery  may  act  Ancariously  for  the  portal  blood  in  case  the  latter  vessel 
is  obstructed.  This  can  only  occur  in  an  imperfect  degree,  and  if  large 
areas  of  the  portal  system  are  occluded  the  compensation  is  altogether 
inadequate.  In  cases  of  this  character,  also,  Cohn  has  seen  a  dilatation 
of  the  stem  of  the  artery.  Spontaneous  disease,  sclerosis  of  the  hepatic 
artery  and  its  branches,  is  rare  in  comparison  ^ith  its  frequency  in  other 
vessels.  Duplaix  claims  that  the  thickening  of  the  smallest  arteries  is 
an  important  factor  in  the  development  of  interstitial  connective-tissue 
proliferation  (see  page  688). 

If  the  main  stem  of  the  hepatic  artery  or  one  of  its  main  branches 
is  occluded  in  rabbits,  necrosis  of  the  connective  tissue  will  foUow,  and 
as  a  consequence,  indirectly,  of  the  whole  hver  or  of  one  lobe.  In  dogs, 
however,  this  does  not  occur,  oT^ing  to  the  existence  of  so  many  arterial 
anastomoses  (Cohnheim  and  Litten).  It  is  not  known  what  occurs  in 
occlusion  of  the  main  stem  of  the  hepatic  artery  in  man  (after  excluding 
anastomosis  with  right  coronary  arteries  of  the  stomach  and  the  gastro- 
duodenal  artery),  because  only  one  such  case  is  on  record  (Ledien),  and 
here  the  occlusion  by  an  aneurysm  developed  so  slowly  that  there  was 
plenty  of  time  for  the  formation  of  anastomoses. 

If  a  branch  of  the  artery  is  occluded  ^^■ithin  the  hver,  in  the  course 
of  animal  experiments,  no  circulatory  disturbances  are  e\ddent  o\nng  to 
the  numerous  anastomotic  connections  that  are  formed. 

We  know  nothing  of  the  results  of  embohc  occlusion  of  the  hepatic 
artery  in  man,  though  it  is  probable  that  such  embohc  occlusion  may 
lead,  for  instance,  to  verrucose  endocarditis.  If  in  cases  of  this  kind  we 
see  no  local  inA-olvement  of  the  hver,  nor  any  cicatrices  of  the  organ  as  in 
the  case  of  the  spleen,  we  can  only  assume  that  in  man  the  collateral 
circulation  is  sufficient  to  compensate  such  a  lesion.  If  there  are  infec- 
tious arterial  emboli,  general  pyemia  and  abscess  of  the  hver  -^tII  result. 
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ANEURYSM  OF  THE  HEPATIC  ARTERY. 

Aneurysm  of  the  hepatic  artery  is  not  frequent.  Mester,  up  to  1895, 
found  20  cases  in  the  hterature,  11  of  which  were  studied  chnically.  In 
16  cases  the  aneurj^sm  started  from  the  main  stem  or  from  one  of  the 
two  main  branches  (in  the  case  of  Standhartner  there  were  aneurysms 
of  both  branches),  once  from  the  cystic  artery  (Chiari);  in  4  cases  the 
aneurysm  was  situated  outside  of  the  hver.  The  extrahepatic  aneurys- 
mal sacs  may  become  as  large  as  a  goose-egg  or  a  child's  head ;  the  intra- 
hepatic sacs  remain  small,  and  are  never  larger  than  a  hazelnut.  They 
are  usually  true  aneurysms,  their  walls  being  formed  by  the  layers  of  the 
artery.  These  aneur5'Sms  may  perforate  into  the  bile-passages,  the  gall- 
bladder, the  duodenum,  into  the  stomach,  through  an  abscess  to  the 
lower  surface  of  the  hver,  into  the  peritoneal  cavity.  Generally,  there 
are  several  hemorrhages.  Ledieu,  in  one  instance,  found  an  aneurysmal 
sac  that  had  healed  spontaneously  by  coagulation. 

Etiology. — In  one  case  a  traumatic  origin  was  established,  the  lesion 
following  a  kick  in  the  abdomen  by  a  horse  (Mester) ;  in  another  case 
(Borchers)  traumatic  origin  was  probable.  In  the  case  of  M.  B.  Schmidt 
and  Chiari  the  aneurysm  resulted  from  injury  to  the  wall  of  the  artery 
from  without  by  a  gall-stone.  In  Irvine's  case  the  hepatic  artery  was 
eroded  by  an  abscess  of  the  hver,  in  the  same  manner  as  occurs  in  pul- 
monary cavities.     In  the  case  of  Uhhch  the  wall  of  the  artery  was  sclerotic. 

In  the  majority  of  the  cases  the  cause  of  the  aneurysm  is  obscure. 
Of  recent  years  syphihs  has  been  recognized  as  an  important  etiologic 
factor,  and  a  histor}^  of  syphihs  has  probably  not  been  elicited  in  all 
the  cases  in  which  it  actuaUy  played  a  role.  Here  and  there  the  existence 
of  some  infectious  disease,  as  typhoid,  pneumonia,  osteomyehtis.  is  men- 
tioned as  preceding  the  formation  of  aneurj^sm ;  it  is  doubtful,  however, 
whether  such  a  history  is  of  any  significance.  The  majority  of  the  cases 
have  been  under  forty  years  of  age. 

Symptoms. — If  any  symptoms  indeed  are  recognized  during  Hfe, 
the  three  following  are  the  most  important — namely,  pain,  hemorrhage, 
and  icterus. 

Pain,  when  present,  is  locaHzed  in  the  epigastric  or  the  right  hj^DO- 
chondriac  region,  and  once  it  was  noted,  in  an  aneurysm  of  the  left  branch, 
in  the  left  hypochondriac  region  (IrAdne).  The  origin  of  the  pain  in 
extrahepatic  aneurysm  is  probably  pressure  on  the  hepatic  plexus  which 
surrounds  the  vessel;  in  intrahepatic  aneurysm,  local  distention  of  the 
capsule  of  the  hver,  adhesive  inflanmiation  in  the  \dcimty  of  the  aneurysm; 
and  in  perforation  of  the  vessel,  distention  of  the  bile-passages  by  the 
blood  that  is  poured  into  them.  In  the  latter  instance  the  pain  may 
be  spasmodic,  as  in  gall-stone  coUc,  and  may  be  accompanied  by  other 
symptoms  of  this  condition. 

Hemorrhage,  as  in  other  forms  of  aneurysm,  is  the  most  frequent 
cause  of  death.  Sometimes  the  first  hemorrhage  is  copious  and  at  once 
fatal,  the  blood  pouring  into  the  abdominal  canity  or  into  the  intestines; 
in  other  instances  several  (sometimes  a  dozen)  hemorrhages  occur  with 
intermissions,  so  that  anemia  from  hemorrhage  occurs.  The  patient 
in  the  intermissions  may  recover  from  the  effects  of  the  bleeding.  The 
latter  form  of  hemorrhage  is  seen  particularly  in  cases  in  which  the 
aneurysm  perforates  the  bile-passages,  for  as  soon  as  the  latter  be- 
come distended  with  blood  the  pressure  becomes  so  great  that  the  bleed- 
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ing  ceases;  thrombotic  occlusion  of  the  tear  in  the  aneurysm  may  thus 
occur. 

The  blood  may  enter  the  intestinal  tract  through  the  bile-ducts,  or 
if  the  perforation  occurs  in  some  other  place  by  another  channel,  but 
always  in  the  first  i)ortion  of  tlu>  intestine.  The  greater  portion  of 
the  blood  is,  th(M-efore.  passed  in  the  stools,  and  only  in  rare  cases  does 
a  portion  of  it  enter  the  stomach  so  as  to  be  vomited.  As  a  rule,  the 
quantity  of  blood  poured  out  is  large,  so  that  the  presence  of  blood  can  ^ 
be  readily  detected  in  the  intestinal  evacuations.  In  one  case  observed 
by  the  author  the  blood  coagulated  in  the  intestine  and  formed  casts  of 
the  folds  of  Kerkring,  proving  tiiat  the  hemorrhage  had  occurred  in  the 
uppermost  portion  of  the  small  intestine. 

leterus  is  present  in  the  majority  of  cases,  either  because  of  direct 
aneurysmal  pressure  or  owing  to  changes  produced  by  the  tissues  causing 
an  obstruction  to  the  flow  of  bile.  The  icterus  may  be  intermittent,  as 
in  the  cases  of  the  author  and  of  Lebert  and  Mester,  and  be  due  to  the 
temporary  distention  of  the  bile-passages  with  blood.  If  icterus  is  com- 
bined with  parox3'smal  pain,  the  picture  of  hepatic  colic  may  be  simu- 
lated. In  the  author's  case  most  of  the  attacks  were  accompanied  by 
a  rise  of  temperature,  and  sometimes  by  a  chill.  In  the  same  manner 
as  the  concretion  is  passed  in  the  stools  after  an  ordinary  attack  of  colic, 
blood  is  passed  within  the  next  twenty-four  hours.  It  is  probable  that 
the  latter  flushes  the  larger  passages  of  bile  so  thoroughly  that  the  second 
portion  of  blood  is  coagulated.  In  cases  of  this  kind  the  attack  of  colic, 
of  course,  will  be  very  severe,  and  it  may  even  occur  that  casts  of  the 
bile-passages  are  found  in  the  stool. 

Enlargement  of  the  liver  is  rarely  observed;  this,  as  we  know,  is 
variable  also  in  stasis  of  bile.  In  a  case  reported  by  Stokes  the  left 
lobe  was  pressed  against  the  abdominal  wall  by  the  aneurysm,  so  that 
an  enlargement  of  this  portion  of  the  organ  seemed  to  be  present.  In 
a  few  cases  there  has  been  an  enlargement  of  the  gall-bladder,  due,  as  in 
the  case  of  Niewerth,  to  hemorrhage  into  this  viscus. 

A  pulsating  tumor,  as  3'et,  has  never  been  felt ;  but  it  is  quite  probable 
that  such  a  lesion  occurs,  although  it  cannot  be  determined.  In  a  few 
instances  a  systolic  murmur  has  been  heard  (Ro\'ighi). 

Course. — Some  cases  run  a  very  acute  course,  and  lead  to  the  death 
of  the  patient  from  hemorrhage  into  the  stomach,  the  intestine,  or  the 
peritoneal  ca\dty.  Others  run  a  longer  course;  Hester's  statistics  give 
as  the  average  duration  four  and  a  half  months.  Pain  is  the  first  symp- 
tom to  appear,  and  is  soon  followed  by  repeated  hemorrhages,  with 
icterus;  t]^is  picture  is  characterized  by  remissions,  and  lasts  for  several 
months.  The  patient  usually  recovers  during  the  intervals,  and  death 
finally  results  from  exhaustion  or  some  complication. 

Diagnosis. — A  diagnosis  cannot  be  made  in  cases  that  end  suddenly 
AAath  hemorrhage.  In  others  there  is  repeated  hemorrhage  into  the  bile- 
passages,  and  the  diagnosis  can  then  be  made  from  the  combination  of 
symptoms  of  duodenal  hemorrhage  and  biUary  colic.  If  a  great  deal 
of  blood  is  passed  in  the  stools  and  there  is  only  occasional  vomiting  of 
blood,  the  former  possibihty  can  be  suspected.  As  a  matter  of  fact,  the 
diagnosis  of  duodenal  ulcer  is  frequently  made.  If  casts  of  Kerkring's 
folds  are  found,  the  intestinal  hemorrhage  can  most  certainly  be  located 
in  the  small  intestine. 

It  is  possible  that  the  duodenal  ulcer  may  be  compUcated  by  icterus, 
57 


898  DISEASES  OF  THE  VESSELS  OF  THE  LIVER. 

because  there  may  be  cicatricial  contraction  in  its  vicinity  with  torsion 
and  occlusion  of  a  bile-duct.  Such  a  complication  will,  however,  never 
produce  paroxysmal  icterus,  or  attacks  of  cohc.  Aneurysms  of  the 
hepatic  artery  have  been  seen,  associated  with  cholelithiasis,  and  the 
latter  disease  may  also  be  comphcated  by  hemorrhages  *  (from  ulcers, 
fistulas,  or  chronic  icterus).  The  large  quantity  of  blood  that  is  poured 
into  the  intestine  is  of  some  significance  in  the  diagnosis  of  aneurysm. 

Treatment. — Internal  treatment  of  an  aneurysm  of  the  hepatic 
artery  promises  very  httle.  Syphilis  rarely  plays  a  role,  so  that  the 
treatment  of  this  taint  will  lead  to  no  results.  If  the  diagnosis  can  be 
made,  operative  interference  is  justifiable.  As  a  preliminary  step  it 
will  be  necessary  to  determine  how  weU  human  beings  tolerate  ligation 
of  the  hepatic  artery. 

In  three  cases  operative  treatment  has  been  attempted,  although  for  other 
indications;  namely,  in  two  cases  reported  by  Mester  and  Sauerteig  for  ulcerative 
internal  hemorrhage,  in  one  case  rei)orted  by  Niewerth  for  threatened  Ileus.  In 
all  of  these  cases  such  severe  hemorrhage  occurred  during  the  operation  that  it 
could  not  be  finished. 

Marion  describes  erosion  of  the  hepatic  artery  by  a  carcinoma  of  bile-duct. 
Fatal  hemorrhage  rapidly  ensued ;  the  blood  was  poured  into  a  cavity  near  the  gall- 
bladder and  through  a  duct  that  communicated  with  the  duodenum  into  the  intes- 
tine. 
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DISEASES  OF  THE  HEPATIC  VEINS, 

Dilatation  of  the  hepatic  veins  is  frequently  seen,  particularly  in  dis- 
eases of  the  heart  and  the  lungs  that  lead  to  an  engorgement  and  an 
insufficiency  of  the  right  side  of  the  heart.     Dilatation  of  all  the  finer 
branches  and  the  capillaries  is  observed  in  the  center  of  the  lobules,  and 
*  Arndt,  E.,  Dissertation,   Strassburg,   1893. 
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is  usually  combined  with  thickening;  of  the  vessel-wall.  The  consequences 
and  the  symptoms  of  this  condition  coincide  with  those  of  hyperemia  of 
the  li^•er  from  stasis  (see  page  608). 


NARROWING  AND  OCCLUSION  OF  HEPATIC  VEINS. 

Narrowing  and  occlusion  are  found  less  frequently  than  dilatation  of 
one  or  several  of  the  branches  of  the  hepatic  veins.  This  condition  may 
be  due  to: 

1.  Compression  by  tumors  or  cicatrices,  particularly  gummata  that 
develop  within  the  liver  and  extrahepatic  tumors,  as,  for  instance,  lymph- 
glands.     The  latter  usually  compress  the  vena  cava  at  the  same  time. 

2.  Disease  of  the  vessel-wall.  These  are  rarely  primary,  and 
usually  originate  in  the  adjacent  liver  tissues  and  extend  to  the  thin 
vessel-wall  by  direct  continuity.  There  may  be  a  new-formation,  or, 
more  frequently,  chronic  inflammation,  with  a  development  of  connec- 
tive tissue  starting  from  the  capsule  of  the  Hver  (Frerichs,  Hainski)  or 
from  interstitial  hepatitis  (Brissaud  and  Sabourin  *).  Many  of  the  latter 
forms  develop  from  the  central  veins  of  the  lobules.  This  has  been 
particularly  emphasized  by  French  authors.  Some  of  the  larger  veins 
of  the  liver  may  also  be  narrowed  in  interstitial  hepatitis,  and  if  the 
hepatitis  is  of  syphilitic  origin,  the  proUferative  changes  seem  to  involve 
the  walls  of  the  veins,  or  they  may  even  start  from  these  walls  (as  in  the 
case  of  the  portal  vein).  "UTienever  perihepatitis  involves  the  liver  veins, 
the  right  pleura  and  the  pericardium  are  usually  the  seat  of  chronic 
adhesive  inflammation. 

3.  Thrombosis.  This  is  often  a  complication  of  the  above-men- 
tioned diseases  of  the  vessel-wall ;  the  subsequent  changes  of  the  thrombus 
are  determined  by  the  character  of  the  disease;  i.  e.,  whether  there  is 
new-formation  of  connective  tissue,  purulent  degeneration,  or  carci- 
nomatous development.  Marantic  thrombi  rarely  originate  in  the  hver 
veins,  probably  because  the  right  heart  is  so  near  this  organ  that  the 
current  of  blood  is  maintained;  the  cardiac  action  is,  moreover,  aided  by 
the  constant  movement  of  the  diaphragm.  In  a  case  of  hyperemia  from 
stasis  I  was  enabled  to  diagnose  thrombosis  of  the  hepatic  veins  during 
life  and  to  corroborate  my  diagnosis  postmortem.  It  is  possible  that  in 
this  disease  thrombosis  is  more  frequent  than  we  suspect  (see  below) .  It 
may  occur  secondarily  after  occlusion  of  the  stem  or  branches  of  the  portal 
vein,  followed  by  a  general  obstruction  of  the  blood-current  in  the  liver. 

Schiippel  reports  a  case  in  which  the  coagulability  of  the  blood  seemed 
to  be  increased,  a  factor  which  appears  to  play  a  certain  role  in  the  forma- 
tion of  the  thrombus. 

4.  Embolic  occlusion  is  quite  frequently  seen  in  the  area  of  the  hver 
veins  when  the  blood-stream  is  reversed  (Heller).  It  will  depend  on  the 
nature  of  the  embolus  whether  simple  occlusion,  suppuration,  or  tumor- 
formation  occurs. 

The  forces  that  cause  a  reversal  of  the  blood-current  are  gra\aty, 
contraction  of  the  right  heart,  particularly  of  the  auricle,  coughing  and 
other  ^'iolent  expiratory  efforts. 

Cohn  and  Arnold  noted  simple  coagulates  within  the  liver  veins  that  were  pro- 
pelled there  from  the  heart,  and  originated  in  the  spermatic  veins.     The  last-named 
author  also  saw  an  embolus  at  the  bifurcation  of  one  of  the  hepatic  veins.     Heller 
*  Archiv.  de  physiologic,  1884,  p.  444. 
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found  small  tumor  particles  that  came  from  the  lower  vena  cava ;  and  Bonome  saw 
tumor  fragments  that  were  carried  through  the  heart-blood  into  the  hepatic  veins. 

Frericlis,  Heller,  Arnold,  and  others,  have  attempted  to  study  the  conditions 
obtaining  in  these  lesions  by  animal  experiments.  It  was  found  that  mercury, 
oil,  and  air  did  not  form  suitable  emboli  because  their  specific  gravity  differed  from 
that  of  the  blood.  The  majority  of  their  experiments  were  performed  by  injecting 
wheat-grits  ttito  the  veins  of  different  parts  of  the  body.  If  sufficiently  large  quan- 
tities were  injected,  the  pulmonary  blood-vessels  were  occluded  over  large  areas,  so 
that  respiration  was  seriously  interfered  with  and  the  action  of  the  right  heart  was 
impaired.  In  cases  of  this  character  emboli  may  be  carried  backward  as  far  as  the 
crural  and  cerebral  veins,  and  into  the  liver  as  far  as  the  central  veins  of  the  acini 
and  their  surrounding  capillaries  (Arnold).  If  less  was  injected,  the  granules  were 
surroimded  with  a  thin  layer  of  fibrin  and  moved  along  in  the  peripheral  layers  of 
the  blood-column,  hugging  the  walls  of  the  blood-vessels.  These  particles  were 
hardly  moved  by  the  fluctuations  of  the  blood-current  caused  by  the  respiratory 
movements ;  they  were  propelled,  however,  by  the  more  sudden  waves  that  started 
from  the  heart  (Arnold  and  Ribbert).  These  heart -waves  propelled  them  against 
the  blood-current  either  in  stages  or  in  jerks.  Some  of  them  entered  the  central 
blood-current  and  were  carried  along  in  the  direction  of  the  blood-current ;  others, 
again,  became  lodged  in  the  narrow  venous  branches.  We  may  consider  the  move- 
ments of  the  heart,  therefore,  as  the  principal  force  that  causes  recurrent  embolisms. 
It  is  probable  that  violent  expiratory  eiforts  play  a  certain  role  within  the  area  of 
the  upper  vena  cava  and  the  lower  extremities,  but  with  respect  to  the  hepatic 
veins  and  the  abdominal  cavity  they  seem  to  be  of  no  significance.  This  is  due  to 
the  fact  that  these  portions  of  the  body  are  exposed  to  the  same  pressure  as  the 
thorax,  so  that  only  in  exceptional  cases  can  material  be  forced  from  the  vessels 
of  the  thorax  into  those  of  the  abdominal  ca%-ity.  Factors,  on  the  other  hand,  that 
hinder  normal  respiration  may  aid  in  the  formation  of  embolism  of  the  hepatic  veins 
by  causing  distention  and  increased  acti\'ity  of  the  right  heart. 

Anatomy. — Occlusion  of  isolated  central  lobular  veins  causes  a 
reversal  of  the  capillary  blood-stream  in  these  lobules,  but  o"v\dng  to  the 
abundant  capillary  anastomoses  this  occurrence  is  not  followed  by  any 
serious  lesions.  The  same  principle  probably  apphes  to  the  smaller 
branches  of  the  hepatic  veins.  The  anastomoses  here  are,  however,  not 
so  abundant  as  in  the  case  of  the  portal  branches,  and  occlusion  of  large 
venous  branches  is  followed  by  hyperemia  and  congestion  in  their  roots. 
If  this  condition  develops  slowly,  atrophy  of  the  columns  of  liver-cells 
occurs  as  a  result  of  pressure,  and  the  hepatic  cells  may  disappear  com- 
pletely. If  the  occlusion  occurs  more  rapidly,  there  will  be  complete 
stasis  of  blood  in  the  distended  capillaries,  and  hemorrhagic  infarcts  with 
bloody  infiltration,  coagulation,  necrosis  of  glandular  tissue,  and  forma- 
tion of  connective-tissue  cicatrices  take  place.  The  first  stages  of  these 
venous  infarctions  have  never  been  studied  anatomically.  It  is  probable 
that  their  outhne  is  not  so  regular  as  that  of  portal  vein  infarcts,  because 
the  hepatic  A-eins  are  less  regularly  distributed. 

Cicatrices  formed  by  occlusion  of  hepatic  veins  may  be  of  various 
shapes,  and  follow  the  course  of  the  branches  of  the  hepatic  vein;  they 
are  seen  A\ith  particular  frequency  in  the  region  of  the  posterior  margin 
of  the  Hver,  sometimes  in  the  interior  of  the  organ.  Occasionally  they 
enable  the  investigator  to  recognize  venous  walls  that  have  become  glued 
together,  or  a  thrombus  in  the  lumen  of  the  vessel  and  in  different  stages 
of  organic  metamorphosis.  Heller  and  Lange  saw  an  annular  arrange- 
ment of  the  thrombus,  which  was  pierced  by  a  narrow  canal;  this  lesion 
was  the  result  of  chronic  endophlebitis. 

O^dng  to  venous  congestion  the  hver  is  enormously  enlarged  during 
hfe.  At  the  autopsy,  however,  the  organ  will  be  found  normal,  or  even 
smaller  than  normal.  On  transverse  section  it  v^-ill  appear  Hke  a  con- 
gested hA^er,  i.  e.,  flaccid  and  sHghtly  nodular  (both  on  the  surface  and 
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transverse  section),  as  a  result  of  tho  above-mentioned  irregular  develop- 
ment of  cicatricial  tissue.  It  is  possible  that  some  of  the  strands  and 
layers  of  connective  tissue  that  have  been  described  in  congested 
liver  by  Lieberiiieister  are  due  to  thrombi  of  the  hepatic  veins.  The 
capsule  of  the  liver  is  usually  thickened  in  the  region  of  the  cicatrized 
veins,  particularly  at  the  po.sterior  margin  of  the  liver.  Adhcsioas  may 
exist  with  neighboring  organs,  and  the  thickening  may  involve  large 
portions  of  the  surface  of  the  Uver.  In  addition,  as  in  ordinary  congested 
liver,  there  may  be  wide-spread  inflannnatory  thickening  of  the  peri- 
toneum, and.  here  and  there,  the  formation  of  cicatrices,  as,  for  instance, 
in  the  covering  of  the  spleen  or  in  the  peritoneal  layers  of  the  pelvis. 

In  a  case  reported  by  Barth  (occlasion  of  a  vein  by  a  gumma)  stasis  and  en- 
largement were  seen  only  in  the  left  lobe ;  the  right  lobe  was  no  larger  than  an  adult 
fist,  and  atrophic,  probably  as  a  result  of  infarction.  In  a  case  reported  by  Hainski 
a  number  of  small  nodular  hyperplasias  (compensatory?),  which  varied  in  size  from 
a  pin-head  to  a  pea,  were  disseminated  throughout  the  liver. 

Eppinger  reports  a  case  in  which  the  liver  cicatrix  extended  to  the  wall  of  the 
vena  cava,  and  occluded  this  vessel.  In  one  of  my  own  cases  this  scar  extended 
into  the  vena  cava  and  caused  the  formation  of  a  mural  thrombus. 

The  anatomic  picture  resembles  that  of  ordinary  congested  liver;  it 
simply  constitutes  a  more  advanced  stage  of  this  disease. 

When  thrombosis  and  occlusion  of  the  hepatic  veins  is  found,  in 
combination  with  diffuse  or  cicatricial  interstitial  hepatitis,  the  symp- 
toms of  stasis  are  not  so  pronounced.  Moreover,  the  role  played  by  the 
occlusion  of  the  hepatic  veins  in  the  causation  of  the  liver  lesions  is  not 
always  a  certain  one. 

When  carcinomatous  nodules  of  the  gland  penetrate  the  hepatic  veins, 
the  blood-current  is  only  slightly  interfered  with.  The  carcinoma  in 
such  cases  shows  a  tendency'  to  prohferate  along  the  vessel,  and  through- 
out its  lumen,  and  in  this  manner  material  is  furnished  for  the  fonnation 
of  carcinomatous  metastases  in  the  lungs.  It  would  appear  that  emboli 
are  not  often  formed  from  simple  thrombi  of  the  hepatic  veins. 

T^Tien  the  total  lumen  of  the  hepatic  veins  is  diminished,  the  trunk  of 
the  portal  vein  is  usually  dilated,  and  its  walls  thickened.  If  the  former 
is  completely  occluded,  thrombi  may  form  in  the  portal  vein. 

The  spleen  is  large  and  indurated  as  a  result  of  the  stasis.  Its  cover- 
ing is  frequently  fibrous.  The  gastric  mucosa  shows  ridges  and  wart-Uke 
thickening  (Maschka). 

Symptoms. — Occlusion  of  single  branches  of  the  hepatic  veins  is  not 
recognized  during  Ufe.  The  resulting  circumscribed  sweUing  of  the 
hepatic  tissue  remains  unrecognized,  as  a  rule,  because  of  its  situation  at 
the  posterior  margin  of  the  organ.  It  is  possible  that  this  condition  is 
responsible  for  the  exacerbations  and  the  attacks  of  pain  in  congested 
hver  and  in  interstitial,  particularly  syphilitic  hepatitis.  In  extensive 
involvement  and  occlusion  of  the  hepatic  veins,  engorgement  and  en- 
largement of  the  liver  result.  The  organ  can  be  readily  palpated  over 
large  areas,  and  is  hard;  its  shape,  however,  is  not  changed.  Occasionally 
its  margin  is  perhaps  more  rounded,  and,  if  the  disease  is  acute,  palpation 
is  painful.  The  symptoms  of  occlusion  of  the  blood-stream  in  the  hver 
are  those  of  atrophic  cirrhosis  and  occlusion  of  the  portal  vein — namely, 
ascites  and  enlargement  of  the  spleen.  As  in  thrombosis  of  the  portal 
vein,  ascites  seems  to  recur  more  rapidly  after  puncture  than  in  cirrhosis, 
because  obstruction  of  the  blood-stream  is  more  complete.     In  two  cases 
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observed  by  me  there  was  from  3.5  %  to  5  %  of  albumin  in  the  ascitic 
fluid;  this  is  a  very  large  proportion.  In  another  instance  the  fluid  was 
milky.  If  ascites  is  present,  palpation  of  the  hver  naturally  becomes 
difficult;  as  a  rule,  however,  the  organ,  as  in  simple  stasis,  is  not  much 
enlarged.  Occasionally  the  enlargement  of  the  liver  diminishes,  either 
because  the  blood-stream  is  re-established  in  certain  areas  of  the  organ, 
or  because  a  portion  of  the  liver  parenchyma  undergoes  atrophic  changes. 

Icterus  is  never  seen  in  thrombosis  of  the  hepatic  veins. 

The  spleen  is  often  very  much  enlarged,  so  that  it  can  be  readily 
palpated.     As  a  rule,  it  is  hard,  and  sensitive  to  pressure. 

As  in  other  cases  of  ascites,  there  is  a  partial  suppression  of  urine,  and 
there  may  be  edema  of  the  lower  extremities.  Both  are  the  result  of 
pressure  on  the  kidnej^s  and  the  lower  vena  cava. 

I  have  personally  studied  three  cases  of  occlusion  of  the  hepatic  veins.  The 
first  case  has  been  described  by  Lange,  and  occurred  in  a  working-woman  of  thirty- 
nine.  Nine  months  after  the  birth  of  a  healthy  cliild  the  abdomen  began  to  enlarge. 
While  the  case  was  under  clinical  observation  the  liver  was  found  enlarged  and  re- 
sistant; its  surface  in  the  beginning  smooth,  and  later  nodular.  There  was  much 
ascites  (circmnference  119  cm.).  .Ispiration  was  performed  four  times  in  eight 
weeks.  The  fluid  was  cloudj^  (in  later  aspirations  still  more  so),  and  deposited 
a  thin,  wliitish,  creamy  layer  consisting  of  small  granules  that  seemed  to  be  albu- 
minoid in  character,  but  from  which  fat  could  be  extracted  by  ether  (quantity  7000 
to  14,000  c.c;  pressiu-e  up  to  47  cm.).  It  was  impossible  to  decide  dm-ing  Ufe 
whether  this  was  a  case  of  carcinoma  of  the  liver  and  the  peritoneum,  or  of  syphilis  of 
the  liver.     Death  occurred  half  a  year  after  the  beginning  of  her  symptoms. 

The  second  case  was  that  of  a  merchant,  forty-one  years  old,  who  was  a  sufferer 
from  chronic  heart  lesion.  (On  section  myocarditis  and  pericarditis  were  found.) 
Four  years  before  the  death  of  the  patient  a  sudden  exacerbation  of  his  symptoms 
appeared;  there  was  rapid  enlargement  of  the  abdomen,  so  that  punctm-e  had  to 
be  performed  tliree  times.  I  saw  the  patient  with  his  physician,  Dr.  A.  Bockendahl, 
and  I  could  palpate  the  liver  very  well,  notwithstanding  the  great  amount  of  ascitic 
fluid.  The  organ  was  large  and  hard  (formerly  had  been  still  larger),  the  spleen 
was  enlarged,  occasionally  painful,  and  the  lower  part  of  the  body  edematous. 
Digitalis,  wliich  up  to  this  time  had  helped  the  case,  became  inefficient.  I  sus- 
pected the  presence  of  tlirombosis  of  hepatic  veins,  possibly  complicated  by  exuda- 
tive peritonitis,  particularly  because  stasis  in  the  upper  part  of  the  body  was  shght 
as  compared  to  that  in  the  abdomen.  The  treatment  seemed  to  corroborate  this 
diagnosis,  for  after  the  exliibition  of  senna,  diuresis  and  diarrhea  occurred  and  the 
edema  disappeared.  Later  on,  it  was  found,  similar  conditions  could  always  be 
remedied  bj'  the  same  treatment.  The  volume  of  the  liver  decreased,  although 
the  organ  was  never  reduced  to  its  normal  size.  The  patient  was  able  to  attend 
to  his  office-work  for  many  years,  and  finally  died  from  an  embolism  of  the 
brain. 

The  third  patient  was  a  working-woman  of  thirty-two.  Two  weeks  after  de- 
livery her  abdomen  began  to  enlarge,  though  there  were  no  other  symptoms.  Three 
months  later  a  diagnosis  of  peritoneal  tuberculosis  was  made,  and  a  laparotomy 
performed.  The  peritoneum  was  found  normal.  Ascites  retiu-ned,  and  had  to 
be  aspirated  five  times  in  the  three  months  that  elapsed  between  the  operation 
and  the  death  of  the  patient.  The  circumference  of  the  abdomen  was  125  cm. 
The  Hver  was  examined  four  montlis  after  the  beginning  of  the  disease,  and  was 
found  to  be  palpable  and  hard,  but  only  slightly  enlarged ;  its  surface  was  somewhat 
uneven.  Following  later  punctures,  the  organ  was  found  to  be  smaller,  less  hard, 
somewhat  nodular,  and  lobulated.  The  spleen  was  enlarged  and  palpable.  Death 
occurred  after  six  montlis.  During  life  a  diagnosis  of  syphilis  of  the  liver  had  been 
made. 

The  last  two  cases  have  been  described  in  a  dissertation  by  Tliran. 

Course. — The  anatomic  beginning  of  narroTving  of  the  hepatic  veins 
cannot  be  recognized  chnically.  As  in  the  case  of  other  obstructions  of 
the  hepatic  blood-current,  a  diagnosis  is  possible  only  after  the  lesion  has 
reached  a  certain  grade,  and  caused  ascites.     It  appears  that  in  persistent 
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occlusion  the  disease  lasts  only  from  throe  to  six  months.  The  dominant 
symptom  is  ascites,  so  that  tuberculosis,  or  carcinomatosis  of  the  perito- 
neum, or  hepatic  ascites,  is  usually  diaf^nosed. 

My  second  case  demonstrates  the  fact  that  the  obstruction  of  the 
blood-stream  antl  the  enlargement  of  the  liver,  as  well  as  the  ascites,  may 
diminish.  This  occurrence  nuiy  l)e  due  to  the  development  of  collateral 
channels  in  cases  in  which  the  occlusion  occurs  gradually.  The  blood  is 
carried  through  the  coronary  and  suspensory  ligaments,  or  through 
adhesions  between  the  liver  and  the  diaphragm,  or  between  the  liver  and 
the  anterior  abdominal  wall. 

The  veins  of  tlu>  diaphragm  and  the  right  internal  nnammary  vein  have 
been  found  dilated  ((See). 

Diagnosis. — Thrombosis  of  the  hepatic  veins  has  up  to  this  time  been 
studied  chiefly  from  an  anatomic  point  of  view-.  My  Case  II  shows  that 
the  condition  can  be  diagnosed  from  the  occurrence  of  hepatic  ascites, 
with  the  simultaneous  and  uniform  enlargement  of  the  hver. 

The  enlargement  of  the  spleen  is  important  in  the  recognition  of  the 
Jesion,  since  it  seems  to  be  particularly  pronounced  in  this  condition. 
Another  important  point  would  appear  to  be  the  rapid  development  of 
ascites  after  puncture.  It  is  possible,  also,  that  a  large  quantity  of 
albumin  and  a  milky  clouding  of  the  ascitic  fluid,  if  present,  is  significant. 
The  absence  of  microscopic  tumor  elements  may  be  of  value. 

The  enlargement  of  the  Hver  may  be  due  to  other  factors,  as,  for 
instance,  primary  carcinoma  or  one  of  the  forms  of  cirrhosis ;  the  history 
of  the  case  and  the  symptoms  in  other  organs  wall  have  to  be  carefully 
considered  with  this  in  view.  Absence  of  icterus,  which  is  more  fre- 
quently seen  in  carcinoma  and  cirrhosis,  is  also  important.  The  uniform 
enlargement  of  the  liver,  the  absence  of  nodules,  the  rapidity  with  which 
the  swelling  of  the  hver  and  ascites  develop,  and,  finally,  the  occasional 
reduction  in  the  size  of  the  liver  in  later  stages  of  the  disease,  are  all 
significant.  In  cases  of  the  latter  variety,  flat,  ridge-like  irregularities 
of  the  surface  of  the  organ  may  be  palpated.  A  secondary  reduction  in 
the  size  of  the  organ  is  also  seen  in  many  cases  of  cirrhosis,  but  does  not, 
as  a  rule,  occur  so  rapidly.  The  general  appearance  of  the  organ  is 
similar  to  that  of  hyperemia  of  the  liver  from  stasis  in  heart  lesions. 
Cardiac  involvement,  however,  is  rare  in  thrombosis  of  the  hepatic  veins. 
AMien  such  a  lesion  is  present,  the  enlargement  of  the  liver  is  more  rapid, 
more  considerable,  and  more  persistent;  and  there  is  less  fluctuation  in 
the  size  of  the  organ  than  in  simple  hyperemia  from  stasis.  The  en- 
gorgement of  the  liver,  moreover,  is  out  of  proportion  to  the  symptoms 
of  stasis  in  other  parts  of  the  body. 

The  only  case  in  which  a  genetic  relationship  between  syphiUs  and 
obliteration  of  the  hepatic  veins  has  been  established  is  that  of  Maschka. 
In  two  of  my  own  eases  (I  and  III)  is  it  quite  probable  that  lues  played 
a  role,  and  in  m}'  other  cases  also  the  character  and  the  multiplicity  of  the 
scars,  and  their  relation  to  the  vessel-walls,  make  it  probable,  from  an 
anatomic  point  of  view,  that  syphiUs  was  concerned  in  their  formation 
also.  It  will  be  well  in  future  to  remember  this  point,  and  possibly  to 
utilize  it  in  the  diagnosis. 

It  is  remarkable  that  in  my  Cases  I  and  III,  and  in  Maschka's  case, 
the  symptoms  of  the  disease  appeared  several  weeks  or  months  after 
delivery.     Future  cases  will  decide  whether  this  was  a  coincidence  or  not. 

Prognosis.  — The  prognosis  of  occlusion  of  the  hepatic  veins  is  usually 
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bad  if  the  larger  branches  are  involved.  In  rare  cases,  and  particularly 
if  heart  lesions  coexist,  the  condition  may  be  cured,  and  some  of  the 
sequels  of  the  lesions  may  be  compensated. 

Treatment. — "V\Tien  the  primary  cause  of  the  disease  is  knovTL,  the 
attempt  should  be  made  to  remove  it.  Cardiac  disease  should  be  treated 
■^dth  digitahs,  diuretics,  baths,  etc.;  syphihs  vrith.  iodin  and  mercury. 
For  reasons  mentioned  above,  it  "nill  alT\'ays  be  a  good  plan  to  try  anti- 
syphilitic  medication  in  cases  of  which  the  etiology  is  obscure. 

Repeated  aspiration  of  the  ascitic  fluid  will  be  necessary;  occasionally 
drastics  administered  over  a  long  period  are  beneficial  in  rehe^dng  the 
engorgement  of  the  portal  system.  By  decreasing  abdominal  pressure 
such  drugs  exercise  a  beneficial  effect  indirectly,  inasmuch  as  they  help 
to  re-estabUsh  the  normal  flov  of  urine. 


INFLAMMATION  OF  THE  PORTAL  VEINS. 

Chronic  inflammation  of  the  vails  of  the  veins,  analogous  to  arterio- 
sclerosis, is  occasionally  seen.  There  is  generally  some  local  thickening 
of  the  wall,  and  the  inflammation  is  carried  into  the  hver  tissue  or  the 
interstitial  connective  tissues  of  the  organ;  syphihs  is  probabty  a  prohfic 
cause  of  this  condition.  Following  these  changes  in  the  vessel-walls,  we 
see  thrombosis  and  narrowing  and  occlusion  of  the  lumen  (adhesive 
phlebitis),  the  results  of  which  we  have  discussed  in  the  preceding  para- 
graph. 

Acute  purulent  inflammation  of  the  hepatic  veins  is  more  frequent 
than  chronic  inflammation,  and,  as  a  rule,  the  former  condition  originates 
in  some  pus  focus  within  the  hver.  It  may  happen,  therefore,  that  in- 
fection occurs  from  an  abscess,  in  its  turn  produced  by  pylephlebitis; 
purulent  cholangitis  and  a  suppurating  echinococcus  cyst  may  also 
cause  suppurative  inflammation  of  the  hepatic  veins.  The  waUs  of  these 
vessels  are  very  thin  and  favor  the  entrance  of  pus  into  the  vessel,  either 
by  permitting  perforation  or  by  faA'oring  the  formation  of  a  purulent 
thrombus  that  later  undergoes  degeneration.  From  the  hepatic  veins 
pus  emboh  may  be  carried  to  other  organs  and  produce  abscesses  in  the 
lungs,  or  of  other  parts  of  the  body. 

It  would  appear  that  purulent  inflammation  of  the  hepatic  veins 
occurs,  and  by  no  means  seldom,  as  the  result  of  infection  from  an  em- 
bolus carried  in  a  direction  opposed  to  the  blood-stream.  This  wiU 
explain  the  occurrence  of  secondary  pyemic  abscesses  in  the  hver  alone 
when  there  is  a  primary  pus  focus  in  another  organ.  Wagner,  for  ex- 
ample, mentions  two  cases  of  this  kind  in  which  infection  of  the  hver 
originated  in  a  thrombus  of  the  jugular  vein  due  to  an  operative  lesion 
of  that  vessel.  [Lubarsch  *  caUs  attention  to  emboh  formed  entirely, 
of  hver-cells.  They  are  principally  of  traumatic  origin.  These  emboh 
have  been  observed  by  others  in  the  pulmonary  and  hepatic  capillaries, 
especially  after  puerperal  eclampsia. — Ed.] 

Th.  Aubert.  claims  that  many  of  the  areolar  abscesses  of  the  Hver  start  in  the 
veins.  He  beheves  that  the  central  vein  of  the  lobules  is  thrombosed,  undergoes 
puriform  softening,  thus  leading  to  the  destruction  of  the  adjacent  tissues.  The 
areolae  formed  are  of  different  size,  some  as  large  as  millet-seeds,  others  as  large  as 
peas;  they  may  then  become  confluent  and  in  this  manner  form  cavities  that  are 
as  large  as  a  hen's  egg  or  even  larger.     They  are  always  wedge-shaped  with  the 

*  "Zur  Leber  von  der  Geschwiilsten,"  1899. 
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basp  near  the  surface  of  tho  liver.     Occasionally  phlebitis  of  the  wall  of  tlic  Rail- 
bladder  is  the  starting-point. 

Suppurative  phlebitis  hepatica  causes  no  recognizable  symptoms, 
although  it  must  invariably  have  existed  in  cases  in  which  suppuration 
in  the  portal  area  loads  to  g(>neral  pyemia.  We  can  be  certain  of  its 
presence  when  abscesses  of  the  lung  follow  abscesses  of  the  liver. 

The  diagnosis  of  embolization  against  the  blood-stream  may  also  be 
made  if  an  abscess  of  the  hver  develops  from  a  pus  focus  situated  in  the 
periphery  of  the  body  ,c.g.,  in  the  region  of  the  neck.  It  is  hardly  prob- 
able, however,  that  an  hepatic  abscess  of  this  nature  can  develop  and 
attain  such  large  dimensions  that  it  can  be  clinically  recognized  without, 
at  the  same  time,  leading  to  the  formation  of  secondary  abscesses  in  other 
organs. 
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Abdominal  organs,  disturbances  of,  in 

Addison's  disease,  347 
Abnorinalities  of  development  in  supra- 
renal capsules,  310 
of  excretory  ducts  of  pancreas,  25 
Absces  ar^olaires,  652,  660 
Abscess  of  liver,  651.     See  also  Liver, 
abscess  of. 
pancreatic,  122 

in  diabetes,  table,  70 
Absolute  liver  dulness,  384 
Accessory  duct  of  pancreas,  20 
pancreas  in  stomach,  24 
in  wall  of  duodenum,  24 
of  ileum,  24 
of  jejunum,  24 
Acholia,  440 
Acne  pancreatica,  189 
Acute    hemorrhagic    pancreatitis,    116. 
See    also  Hemorrhagic    pancreatitis, 
acute. 
Addison's  disease,  333 

and  diseases  of  suprarenal  capsules, 

diagnosis,  differential,  351 
changes  in  skin  and  mucous  mem- 
brane in,  340 
condition  of  blood  in,  345 

©f  urine  in,  350 
course,  336 

diagnosis,  differential,  351 
disturbances   of   abdominal  organs 
in,  347 
of  circulation  in,  344 
of  nervous  sj'stem  in,  343 
pathogenesis,  364 
pathologic  anatomy,  333 
prognosis,  362 
S3'mptoms,  336 
treatment,  362 
Adenoma  of  liver,  758 
malignant,  761 
of  pancreas,  176 
Akathectic  jaundice,  427 
Albumin,  faulty  digestion  of,  as  symp- 
tom of  diseases  of  paacreas,  91 
Albuminous     bodies,     changes    of,     by 

trypsin,  32 
Alcohol,  abscess  of  liver  and,  655 

effect  on  liver,  693 
Alcoholism,     chronic     indurative     pan- 
creatitis from,  139 
fatty  hver  and,  840 
Aluminium,  fatty  liver  and,  839 


Amyloid  degeneration  complicating  ab- 
scess of  liver,  674 
of  pancreas,  265 
hver,  853 

diagnosis,  857 
pathologic  anatomy,  855 
prognosis,  857 
prophyla.tis,  857 
symptoms,  856 
treatment,  857 
Anemia  in  abscess  of  liver,  666 

pernicious,  siderosis  of  liver  in,  740 
Aneurysm  of  hepatic  artery,  896 

of  aorta,  abscess  of  liver  and,  676 
Angiomata  of  liver,  749 
Angiome  biliaire,  754 
Anguillula  stercoralis  in  bile-ducts,  825 
Anomalies  of  pancreas,  23 
Anteversion  of  liver,  385 
Antimony,  fatty  liver  and,  839 
Apoplectic  cysts  of  pancreas,  186 
Appendicitis,  abscess  of  liver  and,  656 
Arsenic,  fatty  Hver  and,  839 
Arteries  of  pancreas,  20 
Ascaris  lumbricoides,  823 

pathologic  anatomy,  823 
symptoms,  824 
Ascites  in  abscess  of  liver,  669 

in  passive  congestion  of  liver,  612 
Asparagic  acid,  32 
Aspiration  in  abscess  of  liver,  679 
Atrophic  cirrhosis,  692 
Atrophy  of  liver,  acute,  630.     See  also 
Liver,  atrophy  of,  acute. 
chronic,     850.      See     also     Liver, 

atrophy  of,  chronic. 
circumscribed,  850 
general,  851 
granular,  692 
of  pancreas.  262 

in  diabetes,  table  of,  58 
of  suprarenal  capsules,  311 
Azotorrhea  as  sj'mptom  of  diseases  of 
pancreas,  91 


Bile,  cirrhosis  from  stasis  of,  727 

disturbances  in  canalization,  473 

formation,  414 

influence  of,  oa  trypsin,  31 

parapedesis,  427 
Bile-ducts,  anguillula  stercoralis  in,  825 

carcinoma,  occlusion  of  passages,  775 
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Bile-ducts,  carcinoma,  symptoms  of,  774 
distomata  in,    826.     See   also   Disto- 

mata. 
leptodera  stercoralis  in,  825 
Bile-passages,     carcinoma,     symptoms, 
772 
catarrh,  476 
cirrhosis,  727 
diseases,  469 
fistula,  523 
hemorrhage  into,  521 
inflammatory  processes  in,  abscess  of 

liver  and,  656 
narrowing,  473 
occlusion,  473 
perforations,  522 
symptoms,  522 
treatment,  523 
■     rupture,  522 

solutions  of  continuity,  522 
Bile-pigment  in  hver,  872 
Biliary  cirrhosis,  727 
BiUrubin  in  liver,  872 
Blood,  cirrhosis  from  stasis  of,  729 

condition  of,  in  Addison's  disease,  345 

extravasation,  jaundice  after,  494 

Blood-vessels    and    organs    of    posterior 

abdominal  wall,  relation  of  pancreas 

to,  29 

chronic  indurative  pancreatitis  from, 

135 
disease     of,     pancreatic     hemorrhage 

from,  209 
of  pancreas,  20 
Bronzed  diabetes  as  symptom  of  diseases 

of  pancreas,  96 
Bullet  wounds  of  pancreas,  269 


Calculi,  pancreatic,  223 

chemical  composition,  224 

color,  224 

consistency,  224 

diagnosis,  231 

frequency,  228 

in  diabetes,  table,  65 

number,  224 

pathogenesis,  225 

pathologic  anatomy,  227 

seat,  224 

shapes,  224 

sialangitis  in  production,  226 

size,  224 

statistics,  228 

symptoms,  229 

treatment,  232 

weight,  224 
Carbohydrate  metabolism  of  liver,  408 
Carcinoma  of  gall-bladder,  768 

of  Hver,  758.     See  also  Ldver,  carci- 
noma. 
of  pancreas,  148 

course,  170 

diagnosis,  164 

duration,  170 

etiology,  153 


Carcinoma  of  pancreas  in  diabetes,  table, 
68 
pathologic  anatomy,  150 
prognosis,  170 
seat,  150 
size,  151 
statistics,  153 
symptoms,  153 
treatment,  170 
variety,  151 
Catarrh  of  bile-passages,  476 
Catarrhal  cholangitis,  476 
jaundice,  477 
anatomy,  480 
course,  478 
diagnosis,  481 
etiology,  477 
pathogenesis,  480 
prognosis,  481 
sequels,  479 
symptoms,  477 
treatment,  481 
pancreatitis,  116 
Cavernoma  of  liver,  749 
Celiac  neuralgia,  167 
Chauffard's    classification    of    cirrhoses, 

726 
Cholangitis,  catarrhal,  476 
suppuratiA'e,  508 
course,  512 
diagnosis,  512 
etiology,  509 
occurrence,  508 
prognosis,  512 
symptoms,  511 
treatment,  513 
Cholecystitis,  515 
symptoms,  516 
treatment,  517 
CholeHthiasis,  525.     See  also  Gall-stoneg. 
Cholemia,  440 

Chronic    indurative    pancreatitis,     134. 
See     also     Indurative     pancreatitis, 
chronic. 
obstructive   jaiindice,   473.     See   also 
Jaundice,  chronic  obstructive. 
Circulation,    disturbances    of,    in   Addi- 
son's disease,  344 
Circulatory   disturbances   of   suprarenal 

capsules,  312 
Circumscribed    indurative    pancreatitis, 

chronic,  142 
Cirrhose  avec  steatose,  732 
biliare  calculease,  727 
hy pert rophi  que,  727 
cardiaque,  729 
graisseuse,  732 
atrophique,  732 
hypertrophique,  732 
hypertrophique  avec  ictere,  724 
pigmentaire  hypertrophique,  737 
Cirrhoses  graisseuses,  650 

pigmentaires,  741 
Cirrhosis,  acute,  649 
adiposa,  732 
and  diabetes  mellitus,  740 
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Cirrliosis,  hilinry,  727 

('liautViirir.s  (•lassiliciilion,  726 

cliolaiijticii,  727 

from  stasis  of  bile,  727 

of  l)lt)()il.  729 
of  bilo-|)!U>sa>ii's,  727 
of  (lialK'tics,  piKiiKMit,  737 
of  liviT,  ()'.)2.     Sec  also  Liver,  cirrhosis 
of. 
Cloudy  swelling  ol  liver,  026 
Coceiilia  in  liver,  7SS 
Copper,  fatty  liver  and,  839 
Congestion  of  liver,  aetive,  614 

passive,  608.     See  also  Liver,  con- 
qistioii  of. 
Corset  liver,  390 
diagnosis,  393 
symptoms,  392 
treatment,  39-1 
Cystomata  of  liver,  multiple,  754 
Cysts  of  liver,  751.     See  also  Liver,  cysts. 
of  pancreas,  ISO 

amount  of  fluid  in,  191 
apoplectic,  186 
complications,  195 
diagnosis,  201 
duration  and  course,  205 
etiology,  195 
in  diabetes,  table,  69 
nature  and  development,  181 
pancreatic  hemorrliage  from,  213 
pathologic  anatomy,  189 
prognosis,  206 
shape,  189 
situation,  193 
statistics,  197 
symptoms,  197 
treatment,  206 
proliferation,  of  pancreas,  185 
retention,  of  pancreas,  181 


Degexeratiox  of  liver,  832 
Detoxicating  function  of  liver,  411 
Diabete  bronz^,  738,  740 
Diabetes  and  glycosuria  as  symptoms  of 

diseases  of  pancreas,  39 
bronzed,  as  symptom  of  diseases  of 

pancreas,  96 
experimental  pancreatic,  41 
indurative  pancreatitis  in,  table,  62 
mellitus,  cirrhosis  and,  740 

liver  in,  739 
pancreas  in,  abscess,  table,  70 

atrophy,  table,  58 

calculi,  table,  65 

carcinoma,  table,  68 

changes,  56 

cysts,  table,  69 

fat  necrosis,  cases,  72 

fatty  degeneration,  table,  61 

hemorrhage,  table,  71 

microscopic  changes,  table,  72 

necrosis,  cases,  72 

normal,  table,  80 
pancreatic,  experimental,  41 


Dialx'tes,  pigment  cirrliosi.s  with,  737 
relation  of  pancrea.s  to,  56 
.siderosis  of  liver  in,  870 
total  destruction  of  pancreas  without, 
table,  81 
Diarrhea,    pancreatic,    as    symptom    of 
diseases  of  pancreas,  99 
.siderosis  of  liver  in,  870 
DilTiLsion  icterus,  427 
Dilatation  of  gall-bladder,  518 
prognosis,  521 
symptoms,  519 
treatment,  521 
Displacement  of  |)ancreas,  268 
Distomata  in  bile-ducts,  826 
pathologic  anatomy,  827 
symptoms,  828 
in  gall-bladder,  826 
Diverticulum  of  V'ater,  19 
Duct  of  Santorini,  19 

of  Wirsung,  18 
Ductus    choledochas,    carcinoma,    diag- 
nosis, 781 
Dujardin-Beaumetz's  stercoremia,  616 
Duodenum,  wall  of,  accessory  pancreas 

in,  24 
Dysentery  and  abscess  of  liver,  652 
Dyspeptic  disturbances  as  symptom  of 
diseases  of  pancreas,  104 


EcHiNOCoccus  alveolaris,  812.     See  also 
Multilocularis. 
cysticus  in  liver,  789.     See  also  Hy- 

datidosufi. 
cysts  and  abscess  of  liver,  differentia- 
tion, 676 

Emboli,  liver-cell,  formation,  621 

Emotional  jaundice,  484 

Empyema    of    gall-bladder,    abscess    of 
liver  and,  676 

Epidemic  jaundice,  501 

Epiplopexj'  for  cirrhosis  of  liver,  714 

Endarteritis  obliterans,  chronic  indura- 
tive pancreatitis  due  to,  135 

Excretory  ducts  of  pancreas,  18 
abnormalities,  25 

Experimental  pancreatic  diabetes,  41 

Exploratory   puncture   of   liver,    opera- 
tion, 676 

Extirpation  of  pancreas,  effect  produced 
by,  41 

Extravasation  of  blood,  jaundice  after, 
494 


Fat  metabolism  of  liver,  410 

necrosis  as  cause  of  pancreatic  hemor- 
rhage, 212 
of  pancreas,  244 
diagnosis,  260 
etiologj',  248 
experimental,  251 
frequency,  258 
in  diabetes,  cases,  72 
pathologic  anatomy,  246 
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Fat  necrosis  of  pancreas,  statistics,  258 

symptoms,  259 
Fatty  degeneration  of  liver,  640 
of  pancreas,  263 

in  diabetes,  table,  61 
infiltration   of   pancreas   as    cause   of 

pancreatic  hemorrhage,  211 
liver,  835 

alcohol  and,  840 
aluminium  and,  839 
antimony  and,  839 
arsenic  and,  839 
carcinoma  and,  841 
copper  and,  839 
diagnosis,  848 
etiology,  836 
gastro-enteritis  and,  844 
infectious  diseases  and,  840 
intoxications  and,  838 
mercury  and,  839 
pathologic  anatomy,  842 
phosphorus-poisoning  and,  838 
phthisis  and,  841 
prognosis,  848 
symptoms,  844 
toxic,  846 
treatment,  848 
stools  and  diseases  of  pancreas,  clin- 
ical experiences,  85 
concurrence,  85 
experimental  results,  84 
as  sjTnptom  of  diseases  of  pancreas, 

83 
diseases  of  pancreas  without,  87 
without  alteration  of  pancreas,  88 
Ferments  of  pancreatic  juice,  30 

fate  of,  in  the  organism,  35 
Feuerstein  liver,  694 
Fever  as  symptom  of  diseases  of  pan- 
creas, 104 
pancreatic  secretion  in,  37 
Fibromata  of  liver,  748 
Fistula  of  bile-passages,  523 
Floating    liver,    395.     See    also    Liver, 

floating. 
Foreign  bodies  in  pancreas,  270 
Function,  detoxicating,  of  liver,  405,  411 


Gall-bladder,  carcinoma,  768 
diagnosis,  781 
sj^mptoms,  772,  774 
dilatation,  518 
prognosis,  521 
symptoms,  519 
treatment,  521 
distomata  in,    826.     See   also   Disto- 

viata. 
inflammation,  515 
symptoms,  516 
treatment  of,  517 
Gall-stones,  525 
classification,  531 
comphcated  by  irregular  cholehthia- 

sis,  569 
complications,  569 


Gall-stones,  course,  554 

diagnosis,  587 

history,  525 

origin,  536 

pathologic  anatomy,  548 

prognosis,  586 

properties,  531 

prophylaxis,  590 

symptoms,  554 

treatment,  591 

weight,  533 
Gastric  ulcer,  abscess  of  Liver  and,  656 
Gastro-enteritis,  fatty  liver  and,  844 
Glycosuria  in  cirrhosis  of  liver,  706 

and  diabetes  as  symptoms  of  diseases 
of  pancreas,  39 
Granular  atrophy,  692 
Granulation  tumors,  infectious,  of  supra- 
renal capsules,  314 

Hemoglobin  injection,  siderosis  of  liver 
and, 861 
liver  pigmentation  and,  875 
Hemoglobinemia,  jaundice  after,  495 
Hemorrhage  into  bile-passages,  521 
into  liver,  621 

sj^mptoms,  621 
pancreatic,  207 
course,  221 
diagnosis,  222 

disease  of  blood-vessels  as  cause,  209 
etiology,  209 
fat  necrosis  as  cause,  212 
fatty    infiltration    of    pancreas    as 

cause,  211 
from   disintegration   of   neoplasms, 

213 
from  embolism  of  pancreatic  artery, 

213 
from  inflammations  of  pancreas,  214 
from  pancreatic  cysts,  213 
from  trauma,  213 
in  diabetes,  cases,  71 
pathologic  anatomy  of,  215 
svmptoms,  219 
treatment,  223 
Hemorrhagic  pancreatitis,  acute,  116 
Hepatargy,  440,  641 

following  neoplasms  of  liver,  776 
Hepatic  artery,  aneurysm,  896 
diseases,  895 
ducts,  carcinoma,  diagnosis,  781 
veins,  occlusion,  899 
diseases,  898 
inflammation,  904 
narrowing,  899 
anatomy,  900 
course,  902 
diagnosis,  903 
from  compression,  899 
from  disease  of  wall,  899 
from  embohsm,  899 
from  thrombosis,  899 
prognosis,  903 
symptoms,  901 
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Hepatic    veins,    narrowing,   treatment, 

904 
Hepatite  noihilaire,  629.  709 

pan-nrhyniateuse  nodulaire,  735,  766 
Hepatitis,  acute,  G26 
interstitial,  t)49 
etiolopy,  650 
symptoms,  650 
parencliymatous,  626 
anatomy,  626 
etiology,  626 
prognosis,  629 
symptoms,  628 
termination,  629 
treatment,  629 
tropical  forms,  etiology,  628 
chronic    interstitial,    692.     See    also 

Liver,  cirrhosis  of. 
gummatous,  742 
interstitial,  tubercular,  730 

in  malaria,  735 
interstitialis  flaccida,  733 
sequestrans,  651 
syphilitic,  742 
ascites  with,  745 
diagnosis,  746 
hereditary,  743 
occurrence,  744 
perihepatitic  adhesions  in,  746 
stasis  with,  745 
treatment,  747 
syphiloma,  742 
Hydatid  thrill,  796 
Hydatidosus,  789 

c^'sts  of  spleen  in,  805 

diagnosis,  803 

electro-puncture  in,  807 

etiology,  789 

evacuation  of  cell  contents,  793,  798 

hydatid  thrill  in,  796 

operating  by  one  incision,  810 

pathologic  anatomy,  791 

perforation  in,  793,  798 

prognosis,  802 

prophylaxis,  806 

puncture  in,  807 

and  aspiration  in,  807 
rupture  of  cells,  793,  798 
symptoms,  795 
treatment,  806 
Hydronephrosis,  abscess  of  hver  and,  676 
Hyperemia  of  liver,  607 

active,   614.     See   also   Liver,   con- 
gestion of. 
Hypertrophy  of  liver,  832 
of  suprarenal  capsules,  311 


IcixG-Ln-ER,  622 
Ictere  t}-phoide.  630 
Icterus,  423.     See  also  Jaundice. 
diffusion,  427 
gravis,  630.  645 
Indurative  pancreatitis,  chronic,  134 
circumscribed,  142 
course,  147 


Indurative   pancreatitLs,  chronic,    diag- 
nosis, 147 
duration,  147 
from  alcoholism,  139 
from  blood-vessels,  135 
from    closure    of    the    excretory 

ducts,  141 
from  endarteritis  obliterans,  135 
from  excretory  ducts,  140 
from  syphilis,  137 
pathologic  anatomy  of,  134 
prognosis,  147 
symptoms,  144 
treatment,  148 
in  diabetes,  table,  62 
Infectious  diseases,  jaundice  in,  500 
granulation  tumors  of  suprarenal  cap- 
sules, 314 
jaundice,  503 
nature,  506 
occurrence,  505 
symptoms,  504 
treatment,  507 
Inflammation  of  gall-bladder,  515 
symptoms,  516 
treatment,  517 
of  pancreas,  116 

pancreatic  hemorrhage  from,  214 
of  suprarenal  capsules,  313 
Intestine,    submucous    veins,    varicose 

dilatation,  893 
Iron  in  liver,  864-867 
Iron-liver,  858.    See  also  Liver,  siderosis. 
Islands  of  Langerhans,  22,  23 


Jauxdice.  acute,  febrile,  503.     See  also 

WeiVs  disease. 
after  extravasation  of  blood,  494 
after  hemoglobinemia,  495 
akathectic,  427 
anatomic-histologic  changes  in  other 

organs  in,  432 
and  urobilin,  relation,  445 
as  s^'mptom  of  diseases  of  pancreas,  101 
catarrhal,    477.     See    also    Caiarrhal 

jaundice. 
chronic  obstructive,  473 

anatomy,  475 

diagnosis,  475 

dm-ation,  475 

etiolog}',  473 

prognosis,  475 

sjTnptoms,  475 
course,  442 
diagnosis,  448 
due  to  polychoUa,  493 
emotional,  484 
epidemic,  501 
in  new-bom  infant,  489 

pathogenesis,  490 
in  pregnancy,  485 
in  sj-philis,  487 

pathogenesis,  488 
infectious,    503.     See   also   Infectious 

jaundice. 
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Jaundice,  menstrual,  486 
starv'ation,  486 
symptoms,  433 
toxic,  496 
urobilin,  445 


Laennec's  cirrhosis,  692 
Langerhans,  islands  of,  22,  23 
Lardaceous  liver,  853.     See  also  Amy- 
loid liver. 
Leptodera  stercoralis  in  bile-ducts,  825 
Leucin,  32 

Leucocytosis  in  abscess  of  liver,  667 
Leukemia,  liver  in,  785 

sj^mptoms,  787 

treatment,  788 
of  liver,  834 
Lipomatosis  of  pancreas,  264 
Liver,  abscess  of,  651 

actinomycotic,  course,  665 

alcohol  and,  655 

amyloid  degeneration  complicating, 
674 

and  carcinomatous  nodules,  differ- 
entiation, 975 

and    paranephritic    abscess,    differ- 
entiation, 675 

anemia  in,  666 

aneurysm  of  aorta  and,  676 

antiplilogistic  measures,  678 

appendicitis  and,  656 

ascites  in,  669 

aspiration  by  trocar  in,  679 

cauterization  treatment,  680 

central  nervous  system  in,  671 

circulatory  apparatus  in,  670 

circumscribed  bulging  in,  668 

coiu-se,  663 

cysts  of  pancreas  and,  676 

diagnosis,  675 
differential,  675 
Rontgen  rays  in,  675 

digestive  tract  in,  669 

disease  of  portal  system  and,  652 

double  incision  for,  681 

due  to  infection  from  intestine,  diag- 
nosis, 664 

dysentery  and,  652 

echinococcus  cysts  and,  differentia- 
tion, 676 

empyema  of  gall-bladder  and,  676 

etiology,  651 

exploratory  puncture  and,  676 

fever  in,  666 

fibrous,  662 

frequency,  658 

gastric  ulcer  and,  656 

hepatic  veins  and,  657 

hydronephrosis  and,  676 

ice-bag  in,  678 

incision  for,  681 

indolent,  course,  665 

inflammation  of  pancreas  and,  676 

inflammatory  processes  in  bile-pas- 
sages and,  656 


Liver,  abscess  of,  leucocytosis  in,  667 
location,  661 
malaria  and,  656 
microscopic  appearance,  660 
multiple,  diagnosis,  675 
open  wound  and,  663 
pain  in  liver  region  in,  667 

in  shoulder  in,  667 
pathologic  anatomy,  659 
perforation,  671 

into  inferior  vena  cava,  673 

into  intestinal  tract,  672 

into  pericardium,  672 

into  peritoneal  ca-vity,  673 

into  portal  vein,  673 

into  right  kidney,  673 
perityphlitis  and,  656 
pneumonia  in,  670 
primary,  651 
prognosis,  674 
prophylaxis,  677 
pulse  in,  666 
pylephlebitis  and,  657 
pyonephrosis  and,  676 
respiratory  disturbances  in,  669 
secondary,  651 
sensorium  in,  666 
sohtary,  diagnosis,  675 
spleen  in,  669 

Stromeyer-Little's  treatment,  681 
subphrenic  abscess,  differentiation, 

675 
sudden  changes  of  temperature  and, 

655 
swelling  of  Uver  in,  668 
symptoms,  666 
traumatic,  663 
treatment,  678 
tropical,  653 

pathologic  anatomy,  661 
typhlitis  and,  656 
m-ine  in,  670 
woimd-fistula  in,  679 
adenoma,  758 
course,  771 

histologic  picture,  765 
malignant,  761 
symptoms,  771 
treatment,  782 
alcohol  and,  693 

amyloid,  853.     See  also  Amyloid  liver. 
anatomy  and  histology,  401 

topographic,  383 
angiomata,  749 
anteversion,  385 
atrophy  of,  acute,  630 

anatomy,  632 

bacterial  course,  631 

decrease  of  size  in,  644 

diagnosis,  645 
differential,  646 

duration,  638 

etiology,  631 

general  clinical  description,  632 

icterus  in,  644 

nature  of  disease,  639 
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LivtT,  Mtrophy  of,  acute,  orfurrcncf,  ()30 

|)ancn'atic  (lif^fstion  ami,  (i42 

pliosplionis-poisdiiin;;  and,  iliffcr- 
cniiatioii,  (>Ki 

prof^nosis,  (iliS 

red,  (ISil 

sviiiptoins,  ()3l 
acute,  G30 

anatomy,  032 

Kyiiii)toiiis,  iiMcbral,  644 

treatment,  (140 

urine  in,  035 
chronic,  SoO 

patliolofjic  anatomy,  852 

profinosis,  S53 

.sym])toms,  S52 

treatment,  S53 
circumseril)ecl,  850 
from  narrowing:  of  portal  vein,  885 
jjeneral,  851 
bacteria  in,  042 
bile-pifiment  in,  872 
l)ilirubin  in,  872 
carbohydrate  metaboHsm,  408 
carcinoma,  758 
blood  in,  772,  779 
course,  771 
diagnosis,  781 

differential,  766 
digestive  disturbances,  779 
etiology,  758 

extension  to  other  tissues,  777 
fatty  liver  and,  841 
fever  in,  779 
health  in,  772 
hepatargy  after,  776 
histologic  picture,  762 
infiltrating,    pathologic     anatomv, 

762 
massive,  pathologic  anatomy,  762 
nervous  system  in,  780 
nodular,  pathologic  anatomy,  762 
nutrition  of  body  in,  772 
pathologic  anatomy.  761 
primary,  pathologic  anatomj^  761 
prognosis,  780 
secondary,  course,  772 

symptoms,  772,  774 
skin  in,  780 
symptoms,  771 
treatment.  782 
urine  in,  780 
cavernoma,  749 
changes  in  form,  390 

in  size,  388 
cirrhosis  of,  692 
afebrile  course,  708 
ascites  in,  702 
bi venous,  099 

circulatory  tlisturbances,  701 
collateral  veins  in,  703 
complications,  708 
diagnosis,  711 
diu-ation,  710 
epiplopexy  for,  714 
etiology,  692 

58 


Liver,  cirrliosis  of.  focal  necrosis  and,  095 
fre(|uency,  ()<)2 

ga.sir()-inl('stinal  iieinorrhuge  in,  7(>1 
glycosuria  in,  700 
licalth  in,  705 
hciiKirrhages  in,  707 
hypertrophic,  718 

anatomy,  718 

clinical  picture,  720 

course,  722 

diagnosis,  723 

etiology,  720 

prognosis,  723 

symptoms,  721 

treatment,  723 
malaria  and,  094 
malignant  growtlis  and,  097 
micro-organisms  and,  090 
mon()l()l)ular,  099 
niultilol)ular,  099 
nephritis  with,  708 
new  tissue  formation,  698 
nutrition  in,  705 
occurrence,  692 
outline  of  diseases,  697 
pancreas  in,  707 
pathologic  anatomy,  697 
peritonitis  with,  709 
predisposition,  697 
prognosis,  710 
prophylaxis.  712 
respiration  in,  705 
spleen  in,  701 
symptomatology,  700 
syphilis  and,  694 
termination,  710 
treatment,  712 

tuberculosis  of  peritoneum  with,  709 
urine  in,  704,  705 
cloudy  swelling  of,  626 
coccidia  in,  788 
congestion,  active.  614 

diagnosis,  617 

in  menstruation,  617 

in  tropics,  616 

prognosis,  618 

sjmiptoms,  617 

treatment,  618 
etiology,  610 
passive,  etiology,  008 

anatomy,  009 

ascites  in,  012 

diagnosis,  013 

spleen  in,  012 

symptoms,  Oil 

treatment,  013 
corset.  390 
tliagnosis,  393 
symptoms.  392 
treatment,  394 
cysts,  751 
multiple,  757 
prognosis.  757 
symptoms,  750 
treatment,  757 
degenerations,  832 
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Liver,  detoxicating  function,  411 
disconnection,  405 
diseases,  383 
diagnosis,  383 

auscultation  in,  387 
general,  460 
inspection  in,  387 
palpation  in,  386 
percussion  in,  384 
etiology,  general,  451 
prognosis,  general,  461 
symptoins,  general,  455 
treatment,  general,  462 
dulness,  absolute,  384 
echinococcus  in,  789.     See  also  Hyda- 

tidosus. 
epitheliome  alveolaire,  765 
fat  metabolism,  410 
fatty,  835.     See  also  Fatty  liver. 

degeneration  of,  640 
fibromata,  748 
floating,  395 
diagnosis,  398 
etiolog}^,  396 
frequency,  396 
symptoms,  397 
treatment,  398 
functional  disturbances,  878 
functions,  405 
hemorrhage  into,  621 

symptoms,  621 
hyperemia,  617 

active,    614.     See   also   Liver,   con- 
gestion of. 
hyperplasia,  inultiple  nodular,  766 
hypertrophy,  832 
icing-,  622 

in  diabetes  mellitus,  739 
in  leukemia,  785 
symptoms,  787 
treatment,  788 
in  pseudo-leukemia,  785,  786 
inflammation,  chronic,  685 
from  alcohol,  688 
from  chemicals,  688 
from  chronic  stasis,  686 
from  foreign  bodies,  689 
from  hyperemia,  686 
from  parasites,  690 
from  stasis  of  bile,  686 
of  portal  vein,  687 
iron  in,  864-867 
lardaceous,    853.     See    also    Amyloid 

liver. 
leukemia,  834 
malarial,  733 
marginal  position,  385 
melanemic,  874 
melanosarcoma,  770 
multiple  cystomata,  754 
neoplasms,  748 
nem-algia,  879 
diagnosis,  880 
frequencv,  879 
nature,  880 
treatment,  880 


Liver,  nitrogen  metabolism,  407 
parasites,  788 

parenchymatous  changes,  832 
pathology,  general,  400 
pentastomum  constrictum  in,  831 

denticulatum  in,  831 
plilebotomy,  467 
phosphorus  poisoning,  640 

atrophy  and,  differentiation,  646 
physiology,  general,  400 
pigmentation,  872 

brown,  873 

hemoglobin  and,  875 

malaria,  873 

melanotic  sarcomata,  873 

normal,  872 

rust-colored  iron,  873 
position,  383 

marginal,  385 
pseudo-leukemia,  834 
psorosjaermia  in,  788 
retroversion,  385 
sarcoma,  758 

course,  771 

diagnosis,  781 

frequency,  769 

primary,  760 

prognosis,  780 

secondary,  770 

symptoms,  771 

treatment,  782 
siderosis,  740,  858 

diarrhea  in,  870 

in  diabetes,  870 

in  malaria,  870 

in  pernicioas  anemia,  868 

injections  of  hemoglobin  and,  861 

insoluble  iron  preparation  and,  861 

pernicious  anemia  with,  740 

symptonxs,  871 
size,  383 

changes  in,  388 
syphilis  of,  742.     See  also  Hepatitis, 

syphilitic. 
thickening  of  capsule,  in  perihepatitis, 

624      = 
topographic  anatomy,  383 
tuberculosis,  730 
vessels,  diseases,  881 
waxy,  853.     See  also  Amyloid  liver. 
Liver-cell  emboli,  formation,  621 
Liver-cells,  iron  in,  736 
Lymphomata,  leukemic,  786 
Lymph-vessels  of  pancreas,  22 
Lysatinin,  32 
Lysin,  32 


Malaria,  abscess  of  liver  and,  656 
acute,  liver  in,  733 
chronic,  liver  in,  734 
cirrhosis,  liver  and,  694 
interstitial  hepatitis  in,  735 
liver  in,  733 

iron  pigment  and,  735 

symptoms,  737 
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Malaria  pipriipnt  in  liver,  S73 

retrogressive  stage,  li\'«'r  in,  l'.\h 

siderosis  ol'  li\'er  in,  STO 
Manson's  treatment  dI'  liver  uhseess,  680 
Melaneniie  liver,  K7t 
M(>lan()sareonia  of  liver,  770 
Menstrual  jaundiee,  -ISti 
Menstruation,  active;  eonj;estion  of  lixcr 

in,  t>17 
Mereury,  faCty  liver  and,  S3') 
Metabolism,  earhohvdrate,  of  liver,  4()S 

fat.  of  liver,  410 

nitrogen,  of  liver,  407 
Metaniorpliosis  from  i)eriliei)atitis,  623 
Miliary  syi)liilomata  in  liver,  743 
MilU-eoagulatini:  ferment  of  jjuncreatic 

juiee,  35 
Multiloeularis,  S12 

ap;e  and,  SI 3 

diagnosis,  S20 

icterus  in,  SIS 

patiiologic  anatomy,  814 

proffnosis,  819 

symptoms,  817 

treatment,  821 

Narrowixg  of  bile-passages,  473 
Necrosis,    fat,    as    cause    of    pancreatic 
hemorrhage,  212 
of  pancreas,  244 
(.liagnosis,  260 
etiology,  248 
experimental,  251 
freriuency  of,  258 
pathologic  anatomy,  246 
statistics,  258 
symptoms,  259 
classification,  233 
diagnosis,  244 
experimental,  241 
from  disease  in  vicinity  of  pancreas, 

238 
from  diseases  of  pancreas,  233 
from  indefinite  causes,  239 
in  diabetes,  cases,  72 
pathologic  anatomy,  240 
symptoms,  243 
Neoplasms  of  liver.  748 

disintegration,  pancreatic  hemorrhage 

from,  213 
of  pancreas,  148 
of  suprarenal  capsules,  314 
Nephritis  with  cirrhosis  of  liver,  70S 
Nerves  of  pancreas,  22 
Nervous    system,    disturbances    of,    in 

Addison's  disease,  343 
Neuralgia,  celiac,  167 

of  liver,  879.     See  also  Liver,  neural- 
gia. 
New-born  infant,  jaundice  in,  489 

pathogenesis,  490 
Nitrogen  metabolism  of  liver,  407 

Obstructive  jaundice,  chronic,  473 
anatomy,  475 


( )bstru(tive  jaundicf',  elironie,  diagnosis, 
475 

duration,  175 

etiology,  473 

prognosis,  475 

Hyinptoms,  475 
OeeliLsion  of  bile-j)Jus«Hge.s,  473 


I'ancuf.a.s,  abscess,  122 
accessory  duct ,  20 

in  stomach,  24 

in  wall  of  tluodenum,  24 
of  ileum,  24 
of  jejunum,  24 
ademoma  of,  176 
amyloid  degeneration,  265 
anatomy,  17 
anomalies,  23 
a|ii)plcctie  cysts,  186 
artiTJes,  20 
atrophy,  262 
blood-vessels,  20 
Ijullet  wounds,  269 
calculi,    223.     See     also     Pancreatic 

calculi. 
carcinoma,  148.     See  also  Carcinoma 
of  pancrea.'i. 

course,  170 

diagnosis,  164 

duration,  170 

etiology,  153 

pathologic  anatomy,  150 

prognosis,  170 

seat,  150 

size,  151 

statistics,  153 

symptoms,  153 

treatment,  170 

varietj%  151 
consistency,  18 
cysts,  180 

abscess  of  liver  and.  676 

amount  of  fluid  in,  191 

complications,  195 

diagnosis,  201 

duration  and  course,  205 

etiology,  195 

nature  and  development,  181 

pancreatic  hemorrhage  from,  213 

pathologic  anatomy,  189 

prognosis,  206 

shape,  189 

situation,  193 

.statistics,  197 

symptoms,  197 

treatment,  206 
destruction,   total,   without   diabetes, 

table,  81 
disease  in  vicinity  of,  necrosis  of  pan- 
creas from,  238 
diseases   of,    abnormalities    of    stools 
as  symptom,  104 
clinical  experiences,  85 
concurrence.  85 
experimewtal  results,  84 
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Pancreas,  diseases  of,  bronzed  diabetes 
as  symptom,  96 
changes  in  urine  as  symptom,  92 
diabetes   and   glycosm'ia   as   symp- 
toms, 39 
diarrhea  pancreatica   as  symptom, 

99 
dyspeptic    disturbances    as    symp- 
tom, 104 
emaciation  as  symptom,  99 
etiology,  general,  105 
fatty  stools  as  symptom,  83 
faulty     digestion     of     albumin     as 

symptom,  91 
fever  as  symptom,  104 
glycosuria   and   cUabetes   as   symp- 
toms, 39 
nausea  as  symptom,  103 
necrosis  of  pancreas  from,  233 
pain  as  symptom,  101 
pathology,  general,  37 
pressure    on    adjacent    organs     as 

symptom,  103 
resistance  as  symptom,  100 
sialorrhea  pancreatica  as  symptom, 

99 
statistics,  general,  105 
symptoms,  general,  37 
treatment,  general,  108 
tumor  as  symptom,  100 
vomiting  as  symptom,  103 
without  fatty  stools,  87 
displacement,  268 
excretory  ducts,  18 

chronic     indurative     pancreatitis 

from,  140 
closiue     of,     chronic     indurative 
pancreatitis  from,  141 
extirpation  of,  effect  produced  by,  41 
fat  necrosis,  244.     See  also  Necrosis, 

fat,  of  pancreas. 
fatty  degeneration,  263 

infiltration,  as  cause  of  pancreatic 

hemorrhage,  211 
stools  without  alteration,  88 
foreign  bodies  in,  270 
hemorrhage  into,  207.     See  also  Pan- 
creatic hemorrhage. 
in  cirrhosis  of  liver,  707 
in  diabetes,  abscess,  table,  70 
atrophy,  table,  58 
calculi,  table,  65 
carcinoma,  table,  68 
changes,  56 
cysts,  table,  69 
fat  necrosis,  cases,  72 
fatty  degeneration,  table,  61 
hemorrhage,  cases,  71 
microscopic  changes  in,  table,  72 
necrosis,  cases,  72 
table,  80 
inflammations,  116 

abscess  of  liver  and,  676 
pancreatic  hemorrhage  from,  214 
jaundice  as  symptom,  101 
lipomatosis,  264 


Pancreas,  lymph-vessels,  22 

necrosis  of,  233.     See  also  Necrosis  of 

pancreas. 
neoplasms,  148 
nerves,  22 
parvum,  17 
prolapse,  268 
proliferation  cysts,  185 
relation   to  blood-vessels  and    organs 
of  posterior  abdominal  wall,  29 

to  diabetes,  56 

to  other  organs,  26 
retention  cysts,  181 
rupture,  265 

course,  268 

diagnosis,  267 

sj^mptoms,  267 

treatment,  268 
sarcoma  of,  174 
structure,  22 
syphilis,  179 
topography,  25 
tuberculosis,  176 
veins,  21 
Pancreatic  abscess,  122 
calcuh,  223 

chemical  composition,  224 

color,  224 

consistency,  224 

diagnosis,  231 

frequency,  228 

numl^er,  224 

pathogenesis,  225 

pathologic  anatomy,  227 

seat,  224 

shapes,  224 

sialangitis    pancreatica   in    produc- 
tion, 226 

size,  224 

statistics,  228 

symptoms,  229 

treatment,  232 

weight,  224 
diabetes,  experimental,  41 
hemorrhage,    207.     See    also    Hemor- 
rhage, pancreatic. 
juice,  effect  of  temperature  on,  32 

ferments,  30 

fate,  in  organism,  35 

from    permanent    fistula,    physical 
characteristics,  30 

from    temporary    fistula,    physical 
characteristics,  30 

milk-coagulating  ferment,  35 

physical  characteristics,  29 
secretion,  36 

effect  of  different  foods  on,  37 

in  fever,  37 

innervation,  36 
Pancreatitis,  acute  hemorrhagic,  116 
catarrhal,  116 
chronic  circumscribed  indurative,  142 

indurative,  134 
course,  147 
diagnosis,  147 
duration,  147 
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Pjuureatitis,    cliroiiic    iiidiinitivr,    irom 
alcoholism,  IIV.I 
from  blootl-vesscls,  Ki") 
from  c'losun'oloxciTiorv  duct, 141 
from  ciidartoritis  obliterans,  135 
from  excretory  ducts,  140 
from  syphilis,  I'M 
patiiolof^ic  aiiatDiuy,  134 
proi^nosis,  1  17 
svmptoMis,  14  1 
treatment,  148 
indurative,  in  diaiietes,  table,  62 
primary  suppurative,  123 
diagjnosis,  131 
etiology,  125 
pathologic  anatomy,  123 
prognosis  and  course,  132 
statistics,  128 
symptoms,  129 
treatment,  132 
secondary  acute  suppurative,  133 
suppurative,  122 

history,  122 
varieties,  116 
Paranepliritic   abscess,    and    abscess   of 

liver,  differentiation,  675 
Parapedesis  of  bile,  427 
Parasites  of  liver,  788 

of  sui)rarenal  capsules,  316 
Parenchymatous  changes  in  liver,  832 
Pentastomum  constrict um  in  liver,  831 

denticulatum  in  liver,  831 
Perforations  of  bile-passages,  522 
symptoms,  522 
treatment ,  523 
Perihepatitis,  622 

chronica  hyperplastica,  624 
diagnosis,  625 
etiology,  622 

metamorphosis  from,  623 
prognosis,  624 
symptoms,  623 
thickening  of  capsule  in,  624 
treatment,  625 
Peripylephlebitis  s\TDliilitica,  743 
Peritonitis  with  cirrhosis  of  liver,  709 
Perityphlitis,  abscess  of  liver  and,  656 
Pernicious  anemia,  iron  in  liver  in,  868 

siderosis  of  liver  in,  740 
Phlebotomy  of  liver,  467 
Phosphorus-poisoning,  fatty  liver  and,838 
of  liver,  640 

atrophy  and  differentiation,  646 
Phthisis,  fatty  liver  and,  841 
Pigmentation    of    liver,   872.     See    also 

Liver,  pigmentation. 
Pneumonia  in  abscess  of  liver,  670 
Polycholia,  jaundice  due  to,  493 
Portal  system,  disease  of,  abscess  of  liver 
and , 652 
vein,  changes  in  contents,  883 
compression  from  without,  883 
dilatation  of  stem,  892 
diseases,  881 

inflammation,   889,  904.     See   also 
Pylephlebitis. 


Portal  vein,  narrowing,  8.82 
analomy,  SH4 
prognosi.s,  HHS 
.symptom.s,  887   ' 
occlusion,  88 1 
rupture,  893 

slowing  of  blood-current,  883 
wall,  di.sea.ses,  882 
Pregnancy,  jauntlice  in,  485 
Primary  suppurative  pancrcatiti.s,   123. 
See  also  Pancrealilin,  primary  sup- 
purative. 
Prolapse  of  pancreas,  268 
Proliferation  cysts' of  pancrea.s,  185 
Pseudocanalicules  biliaires,  719 
Pseudoleukemia,  liver  in,  785,  780 

of  liver,  834 
Psorospermia  in  liver,  788 
Pyleplilebitis,  889 

abscess  of  liver  and,  657 
acute,  889 
anatomy,  890 
chronic,  889 
course,  891 
diagnosis,  891 
prognosis,  892 
suppurative,  889 
symptoms,  891 
treatment,  892 
ulcerosa,  889 
Pyonepltrosis,  abscess  of  liver  and,  676 

Raxula  pancreatica,  189 

Retention  cj-sts  of  pancreas,  181 

Retroversion  of  liver,  385 

Rontgen  rays  in  diagnosis  of  abscess  of 

hver,  675 
Rupture  of  bile-passages,  522 
of  pancreas,  265 

course,  268 

diagnosis,  267 

symptoms,  267 

treatment,  268 

Saxtorixi,  duct  of,  19 
Sarcoma,    melanotic,  pigment  in  liver, 
873 
of  liver,  758 

primary,  760 
of  pancreas,  174 
Sclerose  periacineuse,  136 
Secondarv   acute  suppurative   pancrea- 
titis,' 133 
Sialangitis  catarrhalis,  226 
pancreatica,  140 

in  production  of  pancreatic  calculi, 
226 
Sialorrhea  pancreatica  as  symptom  of 

diseases  of  pancreas,  99 
Siderosis   of  liver,  740,   858.     See  also 

Liver,  siderosis  of. 
Skin  and  mucous  membrane  in  Addison's 

disease,  changes  in,  340 
Spleen,  cysts,  hydatidosus  and,  805 
in  abscess  of  liver,  669 
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Spleen  in  cirrhosis  of  liver,  701 
in  passive  congestion  of  liver,  612 
influence  of,  on  formation  of  trypsin, 
33 
Spulwiirmer,  823 
Starvation  jaundice,  486 
Steapsin,  33 

Steatorrhea   and   diseases   of   pancreas, 
clinical  experiences,  85 
concurrence,  85 
experimental  results,  84 
as  symptom  of  diseases  of  pancreas,  83 
diseases  of  pancreas  without,  87 
without  alteration  of  pancreas,  88 
Stercoremia,  Dujardin-Beaumetz's,  616 
Stomach,  accessory  pancreas  in,  24 
Stools,    abnormalities,    as    symptom    of 
diseases  of  pancreas,  104 
fatty,  and  diseases  of  pancreas,  clinical 
experiences,  85 
concurrence,  85 
experimental  results,  84 
as  symptom  of  diseases  of  pancreas, 

83 
diseases  of  pancreas  without,  87 
without  alteration  of  pancreas,  88 
Stromeyer-Little's  method  for  abscess  of 

hver,  681 
Subphrenic  abscess  and  abscess  of  liver, 

differentiation,  675 
Suppurative  cholangitis,  508 
course,  512 
diagnosis,  512 
etiology,  509 
occurrence,  508 
prognosis,  512 
symptoms,  511 
treatment,  513 
pancreatitis,  122 
history,  122 
primary,  123 
diagnosis,  131 
etiology,  125 
pathologic  anatomy,  123 
prognosis  and  course,  132 
statistics,  128 
symptoms,  129 
treatment,  132 
secondary  acute,  133 
Suprarenal    capsules,    abnormalities    of 
development,  310 
anatomy  and  histology,  307 
atrophy,  311 

circulatory  disturbances,  312 
degenerations,  312 
diseases,  307 

diseases  of,  and  Addison's  disease, 
diagnosis,  differential,  351 
symptomatology,  332 
embryology,  309 
hypertrophy,  311 

infectious  granulation  tumors,  314 
inflammations,  313 
neoplasms,  314 
parasites,  316 
pathologic  anatomy,  310 


Suprarenal  capsules,  physiology,  316 
removal,  effect  produced  by,  319 
extract,  action,  322 

therapeutic  properties,  330 
Syphilis,  chronic  indurative  pancreatitis 
from,  137 
cirrhosis  of  liver  and,  694 
jaundice  in,  487 

pathogenesis,  488 
of    liver,    742.     See    also    Hepatitis, 

syphilitic. 
of  pancreas,  179 

Telangiectasis,  749 
Temperature,   effect   of,  on   pancreatic 
juice,  32 
on  trypsin,  32 
sudden  changes  of,  liver  abscess  and, 
655 
Toxic  jaundice,  496 
Trauma,  pancreatic  hemorrhage  from, 

213 
Trypsin,  30 

changes  of  albuminous  bodies  by,  32 
effect  of  temperature  on,  32 
formation,  influence  of  spleen  on,  33 
influence  of  bile  on,  31 
Tuberculosis  of  liver,  730 
of  pancreas,  176 

of  peritoneum  with  cirrhosis  of  liver, 
709 
Tumor  as  symptom  of  diseases  of  pan- 
creas, 100 
infectious   granulation,   of  suprarenal 
capsules,  314 
Typhlitis,  abscess  of  liver  and,  656 
Tyrosin,  32 

Ulcer,  gastric,  abscess  of  liver  and,  656 
Urine,   changes  in,  as  symptom  of  dis- 
eases of  pancreas,  92 

condition  of,  in  Addison's  disease,  350 

in  abscess  of  liver,  670 

in  acute  atrophy  of  liver,  635 

in  cirrhosis  of  liver,  704,  705 
Urobilin  and  jaundice,  relation,  445 

jaundice,  445 

Varicose  dilatation  of  submucous  veins 

of  intestine,  893 
Vater,  diverticulum  of,  19 
Veins  of  pancreas,  21 

portal,  inflammation  of,  904 
Vomiting    as    symptom    of    diseases    of 

pancreas,  103 

Waxy    liver,    853.     See    also    Amyloid 

liver. 
Weight  of  gall-stones,  533 
Weil's  disease,  503 

nature,  506 

occurrence,  505 

symptoms,  504 

treatment,  507 
Wirsimg,  duct  of,  18 
Wounds,  bullet,  of  pancreas,  269 
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Saunders'  Pocket  Medical  Formulary.  By  William  M.  Powell, 
M.  D.,  author  of  "  Essentials  of  Diseases  of  Children  " ;  Member  of 
Philadelphia  Pathological  Society.  Containing  1844  formulas  from  the 
best-known  authorities.  With  an  Appendix  containing  Posological 
Table,  Formulas  and  Doses  for  Hypodermic  Medication,  Poisons 
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CONTAINING  200  NEW  FORMULAS 

In  compiling  this  handy  volume  the  author  has  introduced  as  many  of  the 
more  important  recently  discovered  drugs  as  possible.  Besides  the  many  hun- 
dreds of  famous  formulas  collected  from  the  works  of  the  most  eminent  physicians 
and  surgeons  of  the  world,  it  contains  many  valuable,  and  hitherto  unpublished," 
prescriptions  from  the  private  practice  of  distinguished  practitioners  of  to-day. 
In  this  new  edition  the  work  has  been  thoroughly  and  carefully  revised  and  cor- 
rected, and  some  two  hundred  new  and  valuable  formulas  added.  The  Dose- 
table  has  been  brought  up  to  date,  and  the  entire  work  made  to  comply  in  every 
way  with  the  latest  knowledge  on  the  subjects  it  contains. 
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Medical  Record,  New  York 

"This  little  book,  that  can  be  conveniently  carried  in  the  pocket,  contains  an  immense 
amount  of  material.  It  is  very  useful,  and,  as  the  name  of  the  author  of  each  prescription  is 
given,  is  unusually  reliable." 

Johns  Hopkins  Hospital  Bulletin 

"  Arranged  in  such  a  way  as  to  make  consultation  of  it  as  easy  as  possible.  It  is  remark- 
able how  much  information  the  authgr  has  succeeded  in  getting  into  so  small  a  book." 

Boston  Medical  and  Surgfical  Journal 

"  The  book  is  attractively  bound  in  flexible  leather,  and  the  fact  that  it  has  reached  its 
sixth  edition  bears  ample  testimony  to  its  popularity." 
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vania.    Handsome  octavo  of  about  600  pages.     Cloth,  $0.00  net. 

THIRD    EDITION.   ENTIRELY  REWRITTEN   AND  GREATLY  ENLARGED 

Since  the  appearance  of  the  last  edition  of  this  book  such  rapid  advances 
have  been  made  in  Materia  Medica,  Therapeutics,  and  the  alhed  sciences  that 
the  author  felt  it  imperative  to  rewrite  the  work  entirely.  All  the  newer  reme- 
dies that  have  won  approval  by  recognized  authorities  have  been  incorporated, 
bringing  the  book  absolutely  down  to  date.  It  is  based  on  the  latest  edition  of 
the  Pharmacopoeia,  and  includes  the  following  sections  :  Physiologic  Action  of 
Drugs  ;  Drugs  ;  Remedial  Measures  other  than  Drugs  ;  Applied  Therapeutics  ; 
Incompatibility  in  Prescriptions  ;  Table  of  Doses  ;  Index  of  Drugs  ;  and  Index 
of  Diseases  ;  the  treatment  being  elucidated  bv  more  than  two  hundred  formulae. 
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New  York  Medical  Journal 

"  The  work  which  Dr.  Stevens  has  written  is  far  superior  to  most  of  its  class;  in  fact,  it  is 
very  good.  .  .  .  The  book  is  reliable  and  accurate." 

University  Medical  Magazine 

"  The  author  has  faithfully  presented  modern  therapeutics  in  a  comprehensive  work  .  .  . 
and  it  will  be  found  a  reliable  guide  and  sufficiently  comprehensive  for  the  physician  in 
practice." 

Bristol  Medico-Chirurgical  Journal,  Bristol 

"This  addition  to  the  numerous  works  on  Therapeutics  is  distinctly  a  good  one.  ...  It 
is  to  be  recommended  as  being  systematic,  clear,  concise,  very  fairly  up  to  date,  and  carefully 
indexed." 
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The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistr>% 
Pharmacy,  Cheijiistry,  and  kindred  branches;  with  over  lOO  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  NeWxMAN 
Borland,  M.  D.,  Editor  of  "  The  American  Pocket  Medical  Diction- 
ary." Large  octavo,  nearly  800  pages,  bound  in  full  flexible  leather. 
Price,  ^4.50  net;  with  thumb  index,  55.00  net. 

Gives  a  Meodmum  Amount  of  Matter  in  a  Minimum  Space,  euid  at  the  Lowest 

Possible  Cost 

TWO   LARGE   EDITIONS    IN   LESS   THAN   EIGHT   MONTHS 

The  immediate  success  of  this  work  is  due  to  the  special  features  that  distin- 
guish it  from  other  books  of  its  kind.  It  gives  a  maximum  of  matter  in  a  mini- 
mum space  and  at  the  lowest  possible  cost.  Though  it  is  practically  unabridged, 
yet  by  the  use  of  thin  bible  paper  and  flexible  morocco  binding  it  is  only  i  }i 
inches  thick.  The  result  is  a  truly  luxurious  specimen  of  book-making.  In  this 
new  edition  the  book  has  been  thoroughly  revised,  and  upward  of  one  hundred 
important  new  terms  that  have  appeared  in  recent  medical  literature  have  been 
added,  thus  bringing  the  book  absolutely  up  to  date.  The  book  contains  hun- 
dreds of  terms  not  to  be  found  in  any  other  dictionary,  over  100  original  tables, 
and  many  handsome  illustrations,  including  24  colored  plates. 
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Howard  A.  Kelly,  M.  D.. 

Professor  of  Gynecology ,  Johns  Hopkins  University ,  Baltimore. 

"  Dr.  Borland's  dictionary  is  admirable.  It  is  so  well  gotten  up  and  of  such  convenient 
size.     No  errors  have  been  found  in  my  use  of  it." 

Roswell  Park,  M.  D., 

Professor  of  Principles  afid  Practice  of  Surgery  and  of  Clinical  Surgery,  University  of 
Buffalo. 

"  I  must  acknowledge  my  astonishment  at  seeing  how  much  he  has  condensed  within  rela- 
tively small  space.  I  find  nothing  to  criticize,  very  much  to  commend,  and  was  interested  in 
finding  some  of  the  new  words  which  are  not  in  other  recent  dictionaries." 
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The  American  Year-Book  of  Medicine  and  Surgery  for  1903.     A 

Yearly  Digest  of  Scientific  Progress  and  Authoritative  Opinion  in  all 
branches  of  Medicine  and  Surger}%  drawn  from  journals,  monographs, 
and  text-books  of  the  leading  American  and  foreign  authors  and  inves- 
tigators. Arranged  with  critical  editorial  comments  by  eminent  Amer- 
ican specialists,  under  the  editorial  charge  of  George  M.  Gould,  M.  D. 
Year-Book  of  1903  in  two  volumes — Vol.  I.,  including  General  Medicine  ; 
Vol.  II.,  General  Surgery.  Per  volume:  Cloth,  S3.00  net;  Half  Mo- 
rocco, S3. 75  net.     Sold  by  Subscription. 

EQUIVALENT  TO  A  POST-GRADUATE  COURSE 

The  contents  of  these  volumes,  critically  selected  from  leading  journals,  mono- 
graphs, and  text-books,  is  much  more  than  a  compilation  of  data.  The  extracts 
are  carefully  edited  and  commented  upon  by  eminent  specialists,  the  reader  thus 
obtaining  not  only  a  yearly  digest  of  scientific  progress  and  authoritative  opinion 
in  all  branches  of  medicine  and  surgery,  but  also  the  invaluable  annotations  and 
criticisms  of  the  Editors,  all  leaders  in  their  several  specialties.  The  work,  more- 
over, is  not  lacking  in  its  illustrative  feature  ;  for,  besides  a  large  number  of 
text-cuts,  the  volumes  contain  several  full-page  plates  of  exceptional  merit. 


OPINIONS  OF  THE   MEDICAL  PRESS 


The  Leoicet,  London 

"  It  is  much  more  than  a  mere  compilation  of  abstracts,  for,  as  each  section  is  entrusted  to 
experienced  and  able  contributors,  the  reader  has  the  advantage  of  certain  critical  commen- 
taries and  expositions  .  .  .  proceeding  from  writers  fully  qualified  to  perform  these  tasks." 

Boston  Medical  and  Surgical  Journal 

"  An  immense  deal  of  work  has  been  put  into  it,  and  the  editor,  seconded  by  a  large  corps 
of  competent  collaborators,  has  succeeded  in  satisfactorily  covering  the  extended  field  which 
he  has  set  himself  the  task  of  cultivating.  It  is  a  very  desirable  book  for  the  general  practi- 
tioner." 

British  Medical  Journal 

"  It  is  unrivaled  among  similar  publications  in  the  English  language." 


SAUNDERS'    BOOKS    OX 


Gould  and  Pyle*s 
Curiosities  of  Medicine 


Anomalies  and  Curiosities  of  Medicine.  By  George  IM.  Gould, 
M.  D.,  and  Walter  L.  Pyle,  M.  D.  An  encyclopedic  collection  of 
rare  and  extraordinary  cases  and  of  the  most  striking  instances  of 
abnormality  in  all  branches  of  IMedicine  and  Surgery,  derived  from  an 
exhaustive  research  of  medical  literature  from  its  origin  to  the  present 
day,  abstracted,  classified,  annotated,  and  indexed.  Handsome  octavo 
volume  of  968  pages;   295  engravings  and  12  full-page  plates. 

Popular  Edition :  Cloth,  S3.OO  net ;  Sheep  or  Half  Morocco,  §4.00  net. 

This  book  is  not  an  illogic  smattering  of  curious  facts,  but  is  a  complete  ency- 
clopedia of  the  whole  subject.  Several  years  of  exhaustive  research  have  been 
spent  by  the  authors  in  the  great  medical  libraries  of  the  United  States  and 
Europe  in  collecting  the  material  for  the  work.  Medical  literature  of  all  ages 
and  all  languages  has  been  carefully  searched,  as  a  glance  at  the  Bibliographic 
Index  will  show.  As  a  complete  and  authoritative  Book  of  Reference  it  will  be 
of  value  not  only  to  members  of  the  medical  profession,  but  to  all  persons  inter- 
ested in  general  scientific,  sociologic,  and  medicolegal  topics  ;  in  fact,  the  absence 
of  any  complete  work  upon  the  subject  makes  this  volume  one  of  the  most  impor- 
tant literar}'  innovations  of  the  day. 


OPINIONS  OF  THE   MEDICAL  PRESS 


The  Lancet,  London 

"  The  book  is  a  monument  of  untiring  energy,  keen  discrimination,  and  erudition.  »  *  * 
We  heartily  recommend  it  to  the  profession." 

New  York  Medical  Joumad 

"  We  would  gladly  exchange  a  multitude  of  the  relatively  useless  works,  which  but  encum- 
ber all  branches  of  medicine,  for  one  so  comprehensive,  so  exhaustive,  so  able,  and  so  remark- 
able in  its  field  as  this." 

University  Medicid  Magazine 

"  Drs.  Gould  and  Pvle  have  evolved  in  this  volume  a  monumental  work  of  industry  and 
patience  and  skill,  and  have  contributed  a  priceless  addition  to  the  medical  literature  of  the 
world." 


TJU-:   I'RACJICE    OF  MEDICIXE 


Anders* 
Practice  of  Medicine 

Fifth  Revised  Edition 


A  Text-Book  of  the  Practice  of  Medicine.  By  James  M.  Anders, 
M.  D.,  Ph.  D.,  LL.  D.,  Professor  of  the  Practice  of  Medicme  and  of 
Clinical  jMedicine,  Medico-Chirurgical  Collcj^e,  Philadelphia.  Hand- 
some octavo,  1297  pages,  fully  illustrated.  Cloth,  $5.50  net;  Sheep 
or  Half  Morocco,  $6.50  net. 

FIVE  LARGE  EDITIONS  IN  FOUR  YEARS 

The  success  of  this  work  as  a  text-book  and  as  a  practical  guide  for  physi- 
cians has  been  truly  phenomenal.  Five  large  editions  have  been  called  for  in 
less  than  four  years.  The  rapid  exhaustion  of  each  edition  has  made  it  possible 
to  keep  the  book  absolutely  abreast  of  the  times,  so  that  Anders'  Practice  has 
become  justly  celebrated  as  the  most  up-to-date  work  on  practice.  In  this 
edition  extensive  changes  have  been  made  in  connection  with  the  large  group 
of  Infectious  Diseases.  The  etiology  and  mode  of  transmission  of  Malaria  and 
of  Yellow  Fever  have  been  almost  entirely  rewritten.  Certain  affections  of  grow- 
ing importance,  as  Diphtheritic  Dysentery  and  Parasitic  Hemoptysis,  have  been 
recast  and  more  fully  discussed.  The  new  articles  include  Fatty  Infiltration 
of  the  Heart,  Streptococcus  Pneumonia,  and  Acute  Diftuse  Interstitial  Nephritis. 


PERSONAL  OPINIONS 


James  C.  Wilson,  M.  D., 

Professor  of  the  Practice  of  Medicine  and  of  Clinical  Medicine,  Jefferson  Medical  College 

Philadelphia. 
"  It   is   an   excellent   book — concise,  comprehensive,  thorough,  and   up-to-date.     It   is   a 
credit  to  you;  but,  more  than  that,  it  is  a  credit  to  the  profession  of  Philadelphia — to  us." 

A.  C.  Cowperthwait,  M.  D., 

President  Illinois  Homeopathic  Medical  Association. 

"  I  consider  Dr.  Anders"  book  not  only  the  best  late  work  on  Medical  Practice,  but  by  far 
the  best  that  has  ever  been  published.  It  is  concise,  systematic,  thorough,  and  fully  up-to-date 
in  everything.     I  consider  it  a  great  credit  to  both  the  author  and  the  publishers." 

George  Roe  Lockwood.  M.  D., 

Attending  Physician  to  the  Belleviie  Hospital,  New  York. 

"  I  have  read  several  of  the  important  chapters  carefully,  and  am  very  much  pleased  with 
the  work.     It  is  thoroughly  up-to-date,  well  expressed,  and  shows  evidence  of  cHnical  expe- 


SArXDEJiS'    BOOKS    OX 


AMERICAN   EDITION 

NOTHNAGEL'S  PRACTICE 


UNDER    THE    EDITORIAL    SUPERVISION    OF 

ALFRED    STENGEL,  M.D. 

Professor  of  Clinical  Medicine  in  the  Universit}-  of  Pennsylvania;  Visiting 
Physician  to  the  Pennsylvania  Hospital. 


It  is  universally  acknowledged  that  the  Germans  lead  the  world  in  Internal  Medicine ;  and 
of  all  the  German  works  on  this  subject,  Nothnagel's  "  Specielle  Pathologie  und  Therapie" 
is  conceded  by  scholars  to  be  without  question  the  best  Practice 
of  Medicine  in  existence.  So  necessary  is  this  book  in  the  study 
of  Internal  Medicine  that  it  comes  largely  to  this  country-  in  the 
original  German.  In  view  of  these  facts,  Messrs.  W.  B.  Saunders  & 
Companv  have  arranged  with  the  publishers  of  the  German  edition 
to  issue  at  once  an  authorized  American  edition  of  this  great  Practice  of  Medicine. 

For  the  present  a  set  of  ten  volumes,  selected  with  especial  thought  of  the  needs  of  the 
practising  phvsician,  will  be  published.     These  volumes  wU  con- 


BEST  IN 
EXISTENCE 


FOR  THE 
PRACTITIONER 


tain  the  real  essence  of  the  entire   work,  and  the  purchaser  will 
therefore  obtain,  at  less  than  half  the  cost,  the  cream  of  the  orig- 
inal.    Later  the  special  and  more  strictly  scientific  volumes  will 
be  offered  from  time  to  time. 
The  work  will  be  translated  by  men  possessing  thorough  knowledge  of  both  Enghsh  and 
German,  and  each  volume  will  be  edited  by  a  prominent  specialist.     It  will  thus  be  brought 
thoroughly  up  to  date,  and  the  American  edition  wiU  be  more  than  a  mere  translation ;  for, 
in  addition  to  the  matter  contained  in  the  original,  it  will  represent 
the  very  latest  views  of  the  leading  American  and  English  special- 
ists in  the  various  departments  of  Internal  Medicine.     Moreover, 
as  each  volume  will  be  re\dsed  to  the  date  of  its  pubUcation  by  the 
eminent  editor,  the  objection  that  has  heretofore  existed  to  treatises 


PROMINENT 
SPECIALISTS 


published  in  a  number  of  volumes  will  be  obviated,  since  the  subscriber  will  receive  the  com- 
pleted work  while  the  earlier  volumes  are  still  fresh.  The  American  publication  of  the  entire 
work  is  under  the  editorial  supervision  of  Dr.  ALFRED  STENGEL,  who  has  selected  the  subjects 
for  the  American  Edition,  and  has  chosen  the  editors  of  the  different  volumes. 

The  usual  method  of  publishers  when  issuing  a  publication  of 


VOLUMES  SOLD 
SEPARATELY 


this  kind  has  been  to  compel  physicians  to  take  the  entire  work. 
This  seems  to  us  in  many  cases  to  be  undesirable.  Therefore,  in 
purchasing  this  Practice  physicians  will  be  given  the  opportunity 
of  subscribing  for  it  in  entirety ;  but  any  single  volume  or  any 
number  of  volumes,  each  complete  in  itself,  may  be  obtained  by  those  who  do  not  desire  the 
complete  series.  This  latter  method  offers  to  the  purchaser  many  advantages  which  will  be 
appreciated  by  those  who  do  not  care  to  subscribe  for  the  entire  work  at  one  time. 

SEE  NEXT  TWO  PAGES  FOR  LIST 


PRACTICE    OF  MEDICI.XE. 


AMERICAN    EDITION 

NOTHNAGEL'S  PRACTICE 

VOLUMES    NOW   READY 


Typhoid  and  Typhus  Fevers 

By  Uk.  il.  Cl  KsCH.MANN,  i'rofessor  of  Medicine  in  Leipsic.  The  entire 
volume  edited,  with  additions,  by  William  Osler,  M.  U.,  F.  R.  C.  P., 
Professor  of  the  Principles  and  Practice  of  Medicine,  Johns  Hopkins  Univer- 
sity, Baltimore.  Octavo,  646  pages,  illustrated.  Cloth,  $5.00  net  ;  Half 
Morocco,  56.00  net. 

"  Under  the  editorial  supervision  of  Dr.  Osier,  the  original  German  work,  excellent 
though  it  is,  has  been  much  improved,  greatly  enlarged,  and  enhanced  in  value,  espe- 
cially to  American  readers.  .  .  .  The  monograph  on  typhoid  fever  is  the  best  exponent 
of  the  knowledge  that  we  have  in  regard  to  this  disease  that  is  to  be  ha'i  \n  any  lan- 
guage."— Journal  of  the  American  Medical  Association. 

Smallpox  (including  Vaccination),  Varicella,  Cholera  Asiatica, 
Cholera  Nostras,  Erysipelas,  Erysipeloid,  Pertussis,  and 
Hay  Fever 

By  Dk.  H.  I.m.mermanx,  of  Basle  ;  Dr.  Th.  von  Jurgensen,  of  Tiibin- 
gen  ;  Dr.  C.  Liebermeister,  of  Tiibingen  ;  Dr.  H.  Lenhartz,  of  Ham- 
burg ;  and  Dr.  G.  Sticker,  of  Giessen.  The  entire  volume  edited,  with 
additions,  by  Sir  J.  \V.  Moore,  M.  D..  F.  R.  C.  P.  I.,  Professor  of  Prac- 
tice, Royal  College  of  Surgeons,  Ireland.  Octavo,  682  pages,  illustrated. 
Cloth,  $5.00  net ;  Half  Morocco,  S6.00  net. 

"  Dr.  Immermann's  vindication  of  vaccinauon  in  the  prophylaxis  of  smallpox  will  be 
read  with  peculiar  interest  at  the  present  time,  since  it  is  probably  the  most  complete 
and  unassailable  indictment  of  the  propaganda  of  antivaccination  fanatics  which  has  e%"er 

been  published." — The  London  Lancet. 

Diphtheria,  Measles,  Scariet  Fever,  and  Rotheln 

By  William  P.  Xorthrup,  M.  D.,  of  New  York,  and  Dr.  Th.  von 
Jurgensen,  of  Tubingen.  The  entire  volume  edited,  with  additions,  by 
William  P.  Xorthrup,  M.  D.,  Professor  of  Pediatrics,  University  and 
Bellevue  Hospital  Medical  College,  New  York.  Octavo,  672  pages,  illus- 
trated, including  24  full-page  plates,  3  in  colors.  Cloth,  $5.00  net  ;  Half 
Morocco,  s6.oo  net. 

"  The  author  is  to  be  congratulated  on  the  exhaustive  and  practical  manner  in  which 
he  presents  the  subject.  .  .  .  The  articles  on  measles,  scarlet  fever,  and  German  measles 
are  exhaustive  treatises,  with  numerous   additions  by  the  American  editor." — Journal 

of  the  American  ^[edical  .Association. 

Diseases  of  the  Bronchi,  Diseases  of  the  Pleura,  and  In- 
flammations of    the  Lungs 

By  Dr.  F.  A.  Hoffmann,  of  Leipsic  ;  Dr.  O.  Rosenb.^ch,  of  Berlin  :  and 
Dr.  F.  Aufrecht,  of  Magdeburg.  The  entire  volume  edited,  with  additions, 
by  John  H.  Musser,  M.  D.,  Professor  of  Clinical  Medicine.  University  of 
Pennsylvania.  Octavo.  1029  pages,  illustrated,  including  7  full-page  colored 
lithographic  plates.     Cloth,  55.00  net ;  Half  .Morocco,  s6.oo  net. 

•'  These  mono<^raphs  in  the  original  hold  an  enviable  place  in  German  medical  literature, 
each  one  being  exhaustive,  complete,  authoritative,  and  written  by  men  specially  fitted  for 
the  work.  But  the  American  edition  is  not  only  a  reproduction  in  English,  it  is  all  of  this 
and  more  ;  for  the  .\merican  editor  has  added  much  of  value  not  included  in  the  original, 
and  he  has  brought  every  part  thoroughly  up  to  date." — Journal  of  the  American  Medical 
Association. 


SAL'XDERS'    BOOKS    OX 


AMERICAN    EDITION 

NOTHNAGEL'S  PRACTICE 

VOLUMES  NOW  READY  AND  IN  PRESS 


Diseases  of  the  Pancreas,  Suprarenals,  and  Liver 

By  Dr.  L.  Oser,  of  Vienna  ;  Dr.  E.  Xeusser,  of  Vienna,  and  Drs.  H. 
OuiN'CKE  and  G.  Hoppe-Seyler,  of  Kiel.  The  entire  volume  edited,  with 
additions,  by  Reginald  H.  Fitz,  A.  ;\I.,  M.  D.,  Hersey  Professor  of  the 
Theor}-  and  Practice  of  Physic,  Harvard  University  ;  and  Frederick  A. 
Packard,  I\I.  D.,  Late  Physician  to  the  Pennsylvania  and  to  the  Children" s 
Hospitals.  Octavo  of  918  pages,  illustrated.  Cloth,  S5.00  net;  Half  Mo- 
rocco, 56.00  net. 

It  has  been  the  aim  of  the  authors  and  editor  of  this  work  to  describe  the  present  con- 
dition of  our  knowledge  on  the  subjects,  to  point  out  where  it  is  deficient,  and  to  stimu- 
late to  new  work.     The  work  will  be  found  practical  in  every  particular. 

Diseases  of  the  Stomach 

By  Dr.  F.  Riegel,  of  Giessen.  Edited,  with  additions,  by  Charles 
G.  S'tocktox,  M.  D.,  Professor  of  ]^Iedicine,  University  of  Buffalo.  Hand- 
some octavo  of  835  pages,  with  29  text-cuts  and  6  full-page  plates.  Cloth, 
55.00  net ;  Half  Morocco,  s6.oo  net. 

This  work  is  a  complete  exposition  of  the  diseases  of  the  stomach.  Full  consideranon 
is  given  to  the  hydrochloric  acid  question,  the  latest  views  being  incorporated  by  the 
editor.     Particular  attention  has  been  given  to  disturbances  of  motility  and  secretion. 

Diseases  of  the  Intestines  and  Peritoneum 

By  Dr.  Hermaxx  Xothxagel,  of  Menna.  The  entire  volume  edited, 
with  additions,  by  Humphrey  D.  Rollestox,  M.  D.,  F.  R.  C.  P.,  Physi- 
cian to  and  Lecturer  on  Pathology  at  St.  George's  Hospital;  London.  Hand- 
some octavo  of  800  pages,  finely  illustrated. 

Influenza,  Dengue,  Malarial  Diseases 

By  Dr.  O.  Leichtensterx,  of  Cologne,  and  Dr.  J.  ^vIaxxaberg,  of 
Vienna.  The  entire  volume  edited,  with  additions,  by  Roxald  Ross, 
F.  R.  C.  S.,  Exg.,  D.  p.  H.,  F.  R.  S.,  Major,  Indian  Medical  Service,  retired  ; 
Walter  Myers  Lecturer,  Liverpool  School  of  Tropical  Medicine,  Liverpool. 
Handsome  octavo  of  700  pages,  with  7  full-page  lithographic  plates  in 
colors. 

Anemia,    Leukemia,    Pseudoleukemia,    Hemoglobinemia,   and 
Chlorosis 

By  Dr.  P.  Ehrlich,  of  Frankfort-on-the-Main  ;  Dr.  A.  Lazarus,  of 
Charlottenburg  ;  Dr.  Felix  Pixkus,  of  Berlin  ;  and  Dr.  K.  vox  Noordex, 
of  Frankfort-on-the-Main.  The  entire  volume  edited,  with  additions,  by 
Alfred  Stexgel,  'M.  D.,  Professor  of  Clinical  Medicine,  University  of 
Pennsylvania.  Handsome  octavo  of  750  pages,  with  5  full-page  lithographs 
in  colors. 

Tuberculosis  and  Acute  General  Miliary  Tuberculosis 

By  Dr.  G.  Corxet,  of  Berhn.  Edited,  with  additions,  by  Walter  B. 
James,  M.  D.,  Professor  of  the  Practice  of  Medicine,  Columbia  L'niversit)-, 
New  York.      Handsome  octavo  of  700  pages. 

EACH  VOLUME  IS  COMPLETJC  IN  ITSELF  AND  IS  SOLD  SEPARATELY 


/•///•;  rRAcrrcE  of  medkim-: 


Eichhorst's 
Practice  of  Medicine 

A  Text-Book  of  the  Practice  of  Medicine.  \\\  Dr.  I  Iekmann  Eich- 
HORST,  Professor  of  Special  Pathology  and  Therapeutics  and  Director 
of  the  Medical  Clinic,  University  of  Zurich.  Translated  and  edited  by 
Augustus  A.  Eshner,  M.  D.,  Professor  of  Clinical  Medicine,  Phila- 
delphia Polyclinic.  Two  octavo  volumes  of  600  pages  each,  with  over 
1 50  illustrations.  Price  per  set :  Cloth,  56.00  net ;  Sheep  or  Half 
Morocco,  57.50  net. 

BY   ONE   OF   THE   GREATEST   OF   GERMAN   CLINICIANS 

This  book  is  a  new  one,  but  on  its  publication  it  sprang  into  immediate 
popularity,  and  is  now  one  of  the  leading  text-books  in  Germany.  It  is  prac- 
tically a  condensed  edition  of  the  author's  great  work  on  Special  Pathology  and 
Therapeutics,  and  it  forms  not  only  an  ideal  text-book  for  students,  but  a  practical 
guide  of  unusual  value  to  practising  physicians. 

Bulletin  of  Johns  Hopkins  Hospital 

"This  book  is  an  excellent  one  of  its  kind.  Its  completeness,  yet  brevity,  the  clinical 
methods,  the  excellent  paragraphs  on  treatment  and  watering-places,  will  make  it  verj'  desir- 
able." 


Bridge  on  Tuberculosis 

Tuberculosis:  Recast  from  Lectures  Delivered  at  Rush  Medical 
College.  By  Xormax  Bridge,  A.  M.,  M.  D.,  Emeritus  Professor  of 
Medicine  in  Rush  Medical  College,  in  affiliation  with  the  University 
of  Chicago.     i2mo  of  302  pages,  illustrated.     Cloth,  31.50  net. 

JUST   ISSUED 

In  this  excellent  work  the  practical  side  of  the  care  and  management  of  those 
sick  with  the  various  non-surgical  forms  of  tuberculosis  has  been  concisely  stated. 
Full  consideration  has  been  given  to  prophylaxis,  an  all-important  phase  of  the 
subject  that  has  heretofore  been  much  neglected.  There  are  also  chapters  upon 
the  Bacillus  of  Tuberculosis  ;  on  the  Pathology',  Etiology,  Symptoms,  Physical 
Signs,  Diagnosis,  and  Prognosis  of  the  disease,  each  treated  in  the  judicious  and 
thorough  manner  to  be  expected  in  a  work  by  such  a  well-known  authority  as  Dr. 
Bridge.     Treatment  is  accorded  unusual  space. 


SAUNDERS'    BOOKS   ON 


Sollmann*s 
Text-Book  of  Pharmacology 

Including*  Therapeutics,  Materia  Medica,  Pharmacy, 
Prescription-writing,  Toxicology,  etc. 


A  Text=Book  of  Pharmacology  :  including  Therapeutics,  Mate- 
ria Medica,  Pharmacy,  Prescription-writing,  Toxicology,  etc.  By 
ToRALD  Sollmann,  M.  D.,  Assistant  Professor  of  Pharmacology  and 
Materia  Medica,  Medical  Department  of  Western  Reserve  University, 
Cleveland,  Ohio.  Handsome  octavo  volume  of  894  pages,  fully  illus- 
trated.    Cloth,  ^3.75  net. 

A  NEW  WORK— JUST  ISSUED 

This  work  aims  to  furnish,  in  a  manner  suited  for  reference  and  study,  a 
scientific  discussion  and  definite  conception  of  the  action  of  drugs,  as  well  as 
their  derivation,  composition,  strength,  and  dose.  The  author  bases  the  study 
of  therapeutics  on  a  systematic  knowledge  of  the  nature  and  properties  of  drugs, 
and  thus  brings  out  forcibly  the  intimate  relation  between  pharmacology  and 
practical  medicine.  Practitioners  and  students  will  find  the  work  an  admirable 
guide  in  that  most  important  part  of  their  equipment,  namely,  how  to  use  drugs 
accurately  and  efficaciously. 


PERSONAL   AND   PRESS  OPINIONS 


J.  F.  Fotheringham,  M.  D., 

Professor  of  Therapeutics  and  Theory  and  Practice  of  Prescribitig,  Trinity  Medical  College, 
Toronto. 

"The  work  certainly  occupies  ground  not  covered  in  so  concise,  useful,  and  scientific  a 
manner  by  any  other  text  I  have  read  on  the  subjects  embraced." — October  ^o,  igoi. 

British  Medical  Journal 

"  The  book  is  well  worthy  the  attention  of  all  who  are  interested  in  the  pharmacological 
and  physiological  side  of  therapeutics." 

Medical  News,  New  York 

"  It  has  rarely  been  our  fortune  to  review  so  clear,  concise,  and  well-arranged  a  work.  .  .  . 
The  pharmacist  will  find  welcome  information  which  other  books  on  the  same  subject  usually 
neglect.     We  consider  the  book  one  of  the  best." 
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Butler's  Materia  Medica, 

Therapeutics,  and  Pharmacolo^ 


A  Text-Book  of  Materia  Medica,  Therapeutics,  and  Pharma- 
cology. By  George  F.  Butler,  Ph.  G.,  M.  D.,  Professor  of  Materia 
Medica  and  of  Clinical  Medicine,  College  of  Ph}'sicians  and  Surgeons, 
Chicago.  Octavo,  896  pages,  illustrated.  Cloth,  $4.00  net ;  Sheep  or 
Half  Morocco,  35.00  net. 

FOURTH    EDITION.  REVISED   AND   ENLARGED 

In  this  new  edition  the  work  has  been  thoroughly  revised  and  remodeled, 
bringing  it  absolutely  down  to  date.  The  pharmacology  and  therapeutics  of 
each  drug  have  been  thoroughly  revised,  incorporating  all  the  recent  advances 
made  in  pharmacodynamics.  In  view  of  a  larger  e.xperience.  resulting  in  more 
definite  conclusions,  numerous  changes  have  been  made  in  the  expressions  of 
opinion  regarding  the  utility  of  certain  drugs,  notably  the  newer  synthetics.  The 
chapters  on  Organo-therapy,  Serum-therapy,  and  cognate  subjects  have  been 
enlarged  and  carefully  revised,  so  that  they  now  portray  the  present  knowledge 
on  these  subjects.  But  perhaps  the  most  important  addition  is  the  chapter 
devoted  to  the  newer  theories  of  electrolytic  dissociation  and  its  relation  to  the 
topic  of  pharmacotherapy,  and  the  relevant  discussion  added  of  the  simpler 
relations  of  chemical  structure  of  dru?-action. 


OPINIONS  OF  THE   MEDICAL  PRESS 


Joumed  of  the  Americain  Medical  Association 

"Taken  as  a  whole,  the  book  may  be  considered  as  one  of  the  most  satisfactor\'  single- 
volume  works  on  materia  medica  on  the  market." 

Medical  Record,  New  York 

"  Nothing  has  been  omitted  by  the  author  which,  in  his  judgment,  would  add  to  the  com- 
pleteness of  the  text,  and  the  student  or  general  reader  is  given  the  benefit  of  latest  advices 
bearing  upon  the  value  of  drugs  and  remedies  considered." 

Btiffsdo  Medical  Journal 

"  It  brings  before  the  student  a  clear,  concise,  and  truthful  account  of  each  drug,  and  pre- 
sents it  in  a  manner  calculated  to  impress  the  memory." 
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Thornton's   Dose-Book 

Dose=Book  and  Manual  of  Prescription=Writing.  By  E.  Q.  Thorn- 
ton, M.  D.,  Demonstrator  of  Therapeutics,  Jefferson  Medical  College, 
Phila.  Post-octavo,  362  pages,  illustrated.  Flexible  Leather,  ^2.00 
net. 

Second  Edition,  Revised  and  Enlarged 

In  the  new  edition  of  this  work,  intended  for  the  student  and  practitioner, 
additions  have  been  made  to  the  chapters  on  ' '  Prescription-Writing ' '  and 
"  Incompatibihties,"  and  references  have  been  introduced  in  the  text  to  the 
newer  curative  sera,  organic  extracts,  synthetic  compounds,  and  vegetable  drugs. 
To  the  Appendix,  chapters  upon  Synonyms  and  Poisons  and  their  antidotes 
have  been  added,  thus  increasing  its  value  as  a  book  of  reference. 

C.  H.  Miller,  M.  D., 

Professor  of  Pharmacology,  Norlhwestern  University  Medical  School,  Chicago. 

"  I  will  be  able  to  make  considerable  use  of  that  part  of  its  contents  relating  to  the  correct 
terminology  as  used  in  prescription-writing,  and  it  will  afford  me  much  pleasure  to  recommend 
the  book  to  my  classes,  who  often  fail  to  find  this  information  in  their  other  text-books." 


American  Text-Book  of 
Applied  Therapeutics 

American  Text=Book  of  Applied  Therapeutics.  Edited  by  James 
C.  Wilson,  M.  D.,  Professor  of  Practice  of  Medicine  and  of  Clinical 
Medicine,  Jefferson  Medical  College,  Philadelphia.  Handsome  imperial 
octavo  volume  of  1326  pages.  Illustrated.  Cloth,  ^7.00  net;  Sheep 
or  Half  Morocco,  ^8.00  net. 

For  Student  and  Practitioner 

Written  for  both  the  student  and  practitioner,  the  aim  of  this  work  is  to 
facihtate  the  apphcation  of  knowledge  to  the  prevention,  cure,  and  alleviation 
of  disease.  The  endeavor  throughout  has  been  to  conform  to  the  title  of  the 
book — "Applied  Therapeutics" — to  indicate  the  course  of  treatment  to  be  pur- 
sued at  the  bedside,  rather  than  to  name  a  list  of  drugs  that  have  been  used  at 
one  time  or  another.      The  work  will  be  found  accurate  and  trustworthy. 

Buffalo  Medical  Journal 

"  It  is  one  of  the  most  complete  books  of  reference  that  has  been  presented  to  the  profes- 
sion on  medicine  in  a  long  period  of  time ;  and  never  before  have  we  had  one  that  undertook 
to  cover  the  field  in  this  manner." 
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The  American  Pocket  Medical  Dictionary.     Third  Edition.  Revised 

IilK  Amkkican  PocKKi-  Mkhicai.  iJlciioNARV.  Edited  by  W.  A.  Nkwman  Dor. 
I.ANK,  M.  1).,  Assistant  Obstetrician  to  the  Hospital  of  the  University  of  Pennsylvania. 
Containing  tlio  pronunciation  and  detinition  of  tlie  principal  words  used  in  medicine 
and  kinilred  sciences,  with  64  extensive  tables,  h'lexiljle  leather,  with  gold  Cflges, 
iSl.oo  net ;  witli  thumb  index,  $1.25  net. 

"  I  can  recommend  it  to  our  stuJciiis  withnut  reserve."— J.  H.  Hollatid,  M.  D.,  Dean  0/  the 
Jefferson  Meiikul  Colle^^e,  Philadelphia. 

Vierordt*S    Medical    Diagnosis.       Fourth  Edition,  Revised 

Mi-iHCAi.  I  )iAi^,Ni).sis.  r.y  I)K  <)>\v\i.ii  N'li.Kouiii,  I'n  )fi:.s.',or  of  Medicine,  Univer- 
sity of  lieidelberg.  Translated  from  the  liftii  enlarged  (jernian  edition  byl-RANCis 
H.  Stuakp,  a.  y\..,  M.  D.  Octavo,  603  pages,  104  wood  cuts.  Cloth,  $4.00  net; 
Sheep  or  Half  Morocco,  $5-0-^  "'^^■ 

"  Has  been  recojirnized  as  a  practical  work  of  the  highest  value.  It  may  be  considered  indispensable 
both  to  students  and  practitioners." — F.  Minot,  M.  D.,  /ate  I'ro/L-ssor  0/  Theory  ami  Practice  in 
Harvard  University. 

Cohen   and   Cshner's    Diagnosis.      Second  Revised  Edition 

KssKNTlALS  o\-  DIAGNOSIS.  l!y  S.  Si >i.is-CoilF,N,  M.  D.,  Lecturer  on  Clinical  Medi- 
cine, Jefferson  Medical  College.  Fhila.  ;  and  A.  A.  EsHNF.R,  M.  D.,  Professor  of  Clin- 
ical ^Iedicine,  Philadelphia  Polyclinic.  Post-octavo,  382  pages ;  55  illustrations. 
Cloth,  $1.00  net.      In  Saunders'   Question- Compend  Series. 

"  Concise  in  the  treatment  of  subject,  terse  in  expression  of  fact." — American  Journal  0/  the 
Medical  Sciences. 

Morris*  Materia  Medica  and  Therapeutics.     Fifth  Revised  Edition 

Essentials  ok  Materia  Medica,  Therapeutics,  and  Prescrii'timn-Wkiting. 
By  Henry  Morris,  M.  D.,  late  Demonstrator  of  Therapeutics.  Jefferson  Medical 
College,  Phila.  Po€toctavo,  250  pages.  Cloth,  $i.co  net.  In  Saunders^  Question- 
Coinpend  Series. 

"  Cannot  fail  to  impress  the  mind  and  instinct  in  a  lasting  manner." — Buffalo  Medical  Jour  jtal. 

Sayre's    Practice   of   Pharmacy.      Second  Edition.  Revised 

Essentials  of  the  Practice  of  Pharmacy.  By  Lucius  E.  S.\yre,  'S\.  D.,  Pro- 
fessor of  Pharmacy,  University  of  Kansas.  Post-octavo,  200  pages.  Cloth,  gi. 00  net. 
In  Saunders'  Question- Compend  Series. 

"  The  topics  are  treated  in  a  simple,  practical  manner,  and  the  work  forms  a  verj-  useful  student's 
manual." — Boston  Medical  and  Surgical  Journai. 

Brockway's    Medical    Physics.      Second  Edition,  Revised 

Essentials  of  Medical  Physics.  By  Fred.  J.  Brockwav,  M.  D.,  late  Assistant 
Demonstrator  of  Anatomy,  College  of  Physicians  and  Surgeons,  N.  Y.  Post-octavo, 
330  pages;  155  tine  illustrations.  Cloth,  Si. 00  net.  In  Saunders^  Question- Compend 
Series. 

"  It  contains  all  that  one  need  know  on  the  subject,  is  well  written,  and  is  copiously  illustrated." — 
Medical  Record,  New  York. 

Stoney's  Materia  Medica  for  Nurses 

^LvTERI.\  Medica  f  ir  Nurses.  By  Emily  A.  M.  Stoney,  Superintendent  df  the 
Training  School  for  Nurses  at  the  Carney  Hospital,  South  Boston,  Mass.  Handsome 
octavo  volume  of  306  pages.      Cloth,  $1.50  net. 

"It  contains  about  everj-thing  that  a  nurse  ought  to  know  in  regard  r.o  ATUg$,."—Jinirnal  0/ the 
American  Medical  Association. 

Grafstrom's  Mechano-therapy 

A  Text-Book  of  Mechano-therapy  (Massage  and  Medical  GymnasticsV  By 
Axel  V.  Grafstrom,  B.  Sc,  M.  D.,  late  House  Physician.  City  Hospital,  Black- 
well's  Island,  N.  Y.      i2mo,  139  pages,  illustrated.     Si.oo  net. 

'•  Certainly  fulfills  its  mission  in  rendering  comprehensible  the  subjects  of  massage  and  medical 
g>'mnastics." — Xeiv   York  Medical  Journal, 
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Jakob  and  Eshner's  Internal  Medicine  and  Diagnosis 

Atlas  and  Epitome  of  Internal  Medicine  and  Clinical  Diagnosis.  By  Dr. 
Chr.  Jakob,  of  Erlangen.  Edited,  with  additions,  by  A.  A.  Eshner,  M.  D.,  Pro- 
fessor of  Clinical  Medicine,  Philadelphia  Polyclinic.  With  182  colored  figures  on 
68  plates,  64  text-illustrations,  259  pages  of  text.  Cloth,  ^3.00  net.  In  Saunders' 
Hand- Atlas  Series. 

"  Can  be  recommended  unhesitatingly  to  the  practicing  physician  no  less  than  to  the  student." — 
Bulletin  0/  Johns  Hopkins  Hospital. 

Lockwood's  Practice  of  Medicine.  Revted  a'cfSged 

A  Manual  of  the  Practice  of  Medicine.  By  Geo.  Roe  Lockwood,  M.  D., 
Attending  Physician  to  the  Bellevue  Hospital,  New  York  City.  Octavo,  847  pages, 
with  79  illustrations  in  the  text  and  22  full-page  plates.      Cloth,  ^4.00  net. 

"  A  work  of  positive  merit,  and  one  which  we  gladly  welcome." — Neiu  York  Medical  Journal. 

Salinger  and  Kalteyer's  Modern  Medicine 

Modern  Medicine.  By  Julius  L.  Salinger,  M.  D.,  late  Demonstrator  of  Clinical 
Medicine,  Jefferson  Medical  College;  and  F.  J.  Kalteyer,  M.  D.,  Demonstrator  of 
Clinical  Medicine,  Jefferson  Medical  College.  Handsome  octavo,  801  pages,  illus- 
trated.    Cloth,  I4.00  net. 

"  I  have  carefully  examined  the  book,  and  find  it  to  be  thoroughly  trustworthy  in  all  respects  and  a 
valuable  text-book  for  the  medical  student." — Sam'l  O.  L.  Potter,  Formerly  Professor  0/  Princij)les 
and  Practice  of  Medicine,  Cooper  Medical  College,  San  Francisco. 

Keating*s  Life  Insurance 

How  to  Examine  for  Life  Insurance.  By  the  late  John  M.  Keating,  M.  D., 
Ex-President  of  the  Association  of  Life  Insurance  Medical  Directors.  Royal  octavo, 
211  pages.     With  numerous  illustrations.      Cloth,  ^2.00  net. 

"  This  is  by  far  the  most  useful  book  which  has  yet  appeared  on  insurance  examination." — Medical 
News. 

Corwin's  Physical  Diagnosis.     Third  Edition,  Revised 

Essentials  of  Physical  Diagnosis  of  the  Thorax.  By  A.  M.  Corwin,  A.  M., 
M.  D.,  Instructor  of  Physical  Diagnosis  in  Rush  Medical  College,  Chicago.  220 
pages,  illustrated.      Cloth,  flexible  covers,  ^1.25  net. 

"  A  most  excellent  little  work.  It  arranges  orderly  and  in  sequence  the  various  objective  phenomena 
to  logical  solution  of  a  careful  diagnosis. "^/tP«;-«a/  of  Nei'vous  and  IMental  Diseases. 

American  Text-Book  of  Theory  and  Practice 

American  Text-Book  of  the  Theory  and  Practice  of  Medicine.  Edited 
by  the  late  William  Pepper,  M.  D.,  LL.  D.,  Professor  of  the  Theory  and  Practice 
of  Medicine  and  of  Clinical  Medicine,  University  of  Penna.  Two  handsome  imperial 
octavos  of  about  1000  pages  each.  Illustrated.  Per  volume  :  Cloth,  $5.00  net  ;  Sheep 
or  Half  Morocco,  ^6.00  net. 

•'  I  am  quite  sure  it  will  command  itself  both  to  practitioners  and  students  of  medicine,  and  become 
one  of  our  most  popular  text-books."— Alfred  Loomis,  M.  D.,  LL.  D.,  Professor  of  Pathology  and 
Practice  of  Medicine,  University  of  the   City  of  Neiv   York. 

Stevens'  Practice  of  Medicine.     Fifth  Edition,  Revised 

A  Manual  of  the  Practice  of  Medicine.  By  A.  A.  Stevens,  A.  M.,  M.  D., 
Lecturer  on  Physical  Diagnosis,  University  of  Pennsylvania.  Specially  intended  for 
students  preparing  for  graduation  and  hospital  examinations.  Post-octavo,  519  pages  ; 
illustrated.     Flexible  leather,  ^2.00  net. 

"  An  excellent  condensation  of  the  essentials  of  medical  practice  for  the  student,  and  may  be  found 
also  an  excellent  reminder  for  the  busy  physician." — Buffalo  Medical  Journal. 
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